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With deep sorrow and a sense of tremendous loss to our community, the editors dedicate Treatment and Management of Bladder Cancer to
the memory of Dr. John Stein, Chairman of Urology, The University of Southern California. John was an outstanding surgeon and scholar;
throughout his professional life, he dedicated himself to the advancement of our collective understanding of bladder cancer. John made many
seminal contributions to our scientific knowledge of this disease. We mourn the loss of a genuine talent and a true friend taken away from us
in an untimely and tragic fashion. The work reflected in this text should serve as a testimony to our affection for John and our commitment
to a cause to which he had devoted himself.
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1
Transurethral resection of bladder tumors

Harry W Herr

Introduction
More than 60,000 new cases of bladder cancer are diagnosed each
year in the United States.1 Another 600,000 men and women are
under surveillance for recurrent bladder tumors.2 About 70% of
bladder tumors are superficial, i.e. nonmuscle invasive (stage Ta,
Tis, T1), and 30% invade the bladder muscle (stage T2) or perivesi-
cal fat (stage T3). Transurethral resection (TUR) is the essential sur-
gical procedure used to diagnose, stage, and treat the majority of
primary and recurrent bladder tumors.

TUR of bladder tumors is both a diagnostic and a therapeutic
procedure. The initial TUR of a bladder tumor has three main goals:

1. to provide pathologic material to determine the histologic type
and grade of bladder tumor

2. to determine the presence, depth, and type of tumor invasion
(broad front or tentacular); such information is critical because
tumor stage, grade, extent, and pattern of tumor growth direct
additional therapy, determine the frequency of follow-up exam-
inations and influence prognosis 

3. to remove all visible and microscopic superficial and invasive
tumor(s). 

This chapter discusses the surgical technique, staging accuracy,
and therapeutic efficacy of transurethral resection of bladder
tumors.

Surgical technique
A TUR coupled with bimanual examination is best performed under
general anesthesia. Anesthesia is induced with propathol (sedative)
and fentanyl (narcotic) and maintained during the procedure using
inhalational sevofluorane delivered through a laryngeal mask airway
(LMA). The LMA is used for both spontaneous and controlled ven-
tilation, and avoids the trauma and discomfort of endotracheal intu-
bation. Such anesthesia is rapid, provides excellent general
relaxation for procedures lasting up to an hour, and permits full
recovery within 30 minutes.

When fully relaxed, the patient is placed in a low lithotomy posi-
tion using adjustable stirrups. A bimanual examination is per-
formed both before and after resection. A 24 Fr. resectoscope sheath
is introduced into the bladder using the visual obturator, facilitated
by a video camera. Urine is collected for cytology. An Iglesias resec-
toscope is inserted with the video camera attached to a 30° lens. All
regions of the bladder are easily visualized using this one lens.
Changing the angle of the scope and position of the table facilitates

resection. Glycine 1.5% (3000 cc bag) serves as irrigation. A pure
monopolar point electrocautery current is used. The cutting current
is set at 120 watts and the coagulation current at 60 watts. An Ellik
evacuator filled with sterile water retrieves bladder and tumor spec-
imens. The entire procedure is visually performed on a magnified
screen using the video camera. Resection of tumors is best per-
formed with the bladder half full.

Box 1.1 illustrates the information desired from a TUR of bladder
tumor. Tumors involving the bladder, bladder neck, urethra and
prostate should be noted as to their individual characteristics. All
visible tumors are systematically resected and submitted separately
for histology. It is helpful to record the type, size and location of
each tumor on a bladder map, including areas of carcinoma in situ
(CIS). At the end of the procedure, the urologist should state
whether the TUR is complete or incomplete. The urologist (not the
pathologist) is responsible for assigning a primary tumor stage based
on assessment of the tumor during cystoscopy and resection cou-
pled with the pathologic findings.

At the initial evaluation, a complete resection of all gross and sus-
pected tumor(s) is attempted, including all areas involved with CIS.
This may take more than one procedure, but with due diligence and
patience, it is rare that a bladder cannot be cleared of all visible
tumors. The bladder neck and prostate are biopsied to detect tumor
spread within the bladder neck musculature, prostatic urethra,
ducts, and stroma. Biopsies at 4- and 8-o’clock are obtained, extend-
ing from the bladder neck to the verumontanum. Selected site loop
or cold-cup biopsies of suspicious mucosal lesions are performed,3

but random biopsies of normal-appearing mucosa rarely show
tumor, and urine cytology is more accurate in detecting diffuse
mucosal abnormalities. A variety of resectoscope loops are available,
but finer diameter loops project a more concentrated current and
cut more easily. Figure 1.1 illustrates the loop preferred by the
author. The attached ‘runner’ projecting in front of the right-angled
loop allows resection of tumors on a flat surface, even in concave
regions of the bladder, reduces cautery artifact, and helps to control
a uniform and safe depth of resection.4 The loop has a cross-width of
8 mm, permitting most tumors 1.0–1.5 cm in size to be resected
completely as one specimen (Figure 1.2). Others have also devel-
oped innovative methods for en bloc removal of bladder tumors
using flat loop, knife, or needle electrodes.5–7

Each tumor should be resected completely, if possible, and deliv-
ered to pathology as one contiguous specimen oriented so that a
longitudinal histologic section through the tumor shows intact
overlying and surrounding mucosa, and underlying lamina propria
and deep muscle. Figure 1.2 shows the position of the loop 
prepared to resect a 1.5 cm papillary tumor toward the operator,
removing the tumor as one specimen with a single broad sweep of
the loop. Larger tumors are resected in multiple pieces, progressing
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4 Treatment and Management of Bladder Cancer

in an orderly fashion from one side of the tumor to the other, until
the entire base is reached and excised. The muscle fibers of the
detrusor should be readily distinguished from the granular appear-
ance of tumor. Figures 1.3 and 1.4, respectively, show complete
resections of solid and papillary tumors. In each case, muscle deep 
to the tumor bed appears normal, indicating a complete visible
resection. In cases of multiple, low-grade papillary tumors, it is 
not necessary to obtain muscle in each individual specimen if

Box 1.1 Transurethral resection of bladder tumor

1. Clinical data
● Evaluation under anesthesia

a. Mass versus no mass
b. Mobile versus nonmobile

● Tumor
a. Configuration (papillary versus solid)
b. Location in bladder
c. Number of tumors
d. Size of tumor(s)
e. Carcinoma in situ (focal versus diffuse)
f. Bladder neck/urethra

● Resection
a. Complete versus incomplete

2. Pathological data
● Tumor grade (low versus high)
● Invasion

a. Depth
b. Muscle in specimen
c. Type (broad front versus tentacular)
d. Carcinoma in situ (focal versus diffuse)

● Resection of bladder neck/prostate
a. Urethra/ducts
b. Stroma

3. Clinical (T) stage

Figure 1.1
Resectoscope loop.

Figure 1.2
Transurethral resection of a papillary tumor.

Figure 1.3
Complete transurethral resection of a solid bladder tumor.
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contiguous normal-appearing lamina propria beneath the tumor is
provided. For bulky, invasive tumors likely to require cystectomy,
biopsies of the margin of the lesion containing muscle suffice.
Biopsy of the central portion of such tumors may reveal only
necrotic tissue and risks unnecessary bleeding that may prove 
difficult to control.

Tumors located in the dome or anterior wall can be difficult to
reach and resect, especially if the prostate is enlarged. Placing the
patient in Trendelenburg position, avoiding overdistension of the
bladder, and applying gentle suprapubic pressure brings upper
regions of the bladder into sharp focus and permits resection of
anterior tumors on a flat surface. An extra long resectoscope sheath
can also be used to resect difficult-to-reach tumors. An inferior lat-
eral wall tumor can be difficult to resect because of the stimulated
‘obturator nerve reflex’ and the risk of bladder wall perforation.
Reducing the cutting current and repeatedly tapping the cut peddle
during resection of tumors from the lateral walls of the bladder
greatly facilitates a controlled and complete resection of even deeply
invasive tumors. Moving the entire sheath during resection (in a
fashion similar to scooping ice cream with a spoon), rather than
using the Iglesias working element, permits a more controlled,
smoother, and better resection. Tumor and bladder wall specimens
should be at least 1–2 cm in length or longer.

Retrograde resection is usually avoided because it may cause a
perforation, but this method may be preferred to separate a papillary
tumor from the mucosa if a narrow stalk is clearly visible rather than
extending the loop behind a bulky tumor and resecting blindly in
the usual manner with the spring-loaded working element. The
ureteral orifice can be resected, if necessary, to completely remove a
tumor overlying this structure.

In cases of multiple papillary tumors, the larger tumors are
resected completely for histology, but smaller tumors (≤5 mm) and
adjacent mucosa that may harbor CIS can be fulgurated using a
roller ball electrode. An experienced urologist can usually distin-
guish low-grade papillary tumors from high-grade invasive tumors
to permit fulguration of multiple, especially recurrent, tumors.8 To
ensure adequate visibility, bleeding is controlled at each resection
site before moving on to another lesion. After all tumors have been
resected, the margins and base of each tumor site are fulgurated
using a roller ball electrode (see Figure 1.4).

Bladder tumors arising within a bladder diverticulum pose a
unique diagnostic and therapeutic challenge. The paucity of muscle
in a diverticulum renders TUR of diverticular tumors difficult,
entailing an increased risk of incomplete resection and bladder per-
foration. Cystoscopic access and complete visualization of the entire
diverticular mucosa is necessary to resect tumors safely and com-
pletely within a diverticulum. A narrow-mouthed ostium may be
resected to gain access to a capacious diverticulum. A careful TUR of
tumors confined to a diverticulum in 39 patients controlled 83% of
non-invasive (Ta, Tis) or minimally invasive (T1) diverticular
tumors. Our data support a conservative approach for superficial
tumors confined to a bladder diverticulum, provided a complete
transurethral resection is feasible.9

Sessile, nodular, and papillonodular tumors are more likely than
papillary tumors to be high grade and invasive. In order to remove
and accurately stage such tumors, they must be resected wide and
deep. How wide and how deep has practical implications for tumor
staging and treatment, and requires considerable judgment, experi-
ence, and skill. For example, Figure 1.5 shows a sessile tumor
resected at its peripheral margin A. The resection is then extended
laterally into normal mucosa for 2 cm to margin B, to ensure 
complete wide excision of the lesion and to detect adjacent CIS. 
Figure 1.6 shows how different patterns of invasion of T1 tumors

Treatment 5

Figure 1.4
Complete transurethral resection of a papillonodular bladder
tumor.
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6 Treatment and Management of Bladder Cancer

affect margins of resection. Tumor A has broad-front invasion and
tumor B displays tentacular invasion. Resection of tumor A around its
A margins results in complete resection of all exophytic and invasive
components of the tumor. Resecting out to margin B verifies com-
plete resection and may detect adjacent CIS. For tumor B, resection
from margin A to A or margin B leaves tumor behind because of 
finger-like submucosal invasion extending laterally beyond the visible
limits of the tumor. Complete resection of tumor B requires extend-
ing the resection another 1 or 2 cm out to margin C. Figure 1.7
shows a sagittal view of a tumor invading the deep lamina propria.
The tumor is resected at margin A, to include much or all of the lam-
ina propria with the tumor. Lateral resection out to margin B
includes an ample portion of bladder muscle (that may not be
included in the resection margins A to A) to verify complete tumor
resection. Transurethral resection performed in this manner is more
likely to remove the tumor completely and provides sufficient mater-
ial to pathology to determine depth of invasion and centripetal exten-
sion of bladder tumor. Proof of this concept is illustrated by a study
in which 35% of 462 TURs had residual tumor on extended deep
resection of the tumor base and at least 2 cm lateral to visible
tumor.10 The extended TUR found incomplete initial resections of
13% of Ta, 36% of T1, 56% of T2, and 83% of T3 tumors.

In cases of muscle-invasive tumors considered for bladder-
sparing, a maximum, aggressive transurethral resection is 
required and is an integral component of multimodality therapy 
of locally advanced tumors. Deep resection of the detrusor is 

Figure 1.5
Transurethral resection of bladder tumor:
margins of resection.

Figure 1.6
Transurethral resection of T1 bladder
tumors.

Figure 1.7
Transurethral resection of invasive bladder tumor. (LP, lamina
propria.)
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Treatment 7

commenced only after all exophytic tumor has been removed.
Tumor deep in the bladder wall is resected one layer at a time, 
avoiding deep excavation in one place, to maintain a clear 
view of the whole resection area. Deep resection is considered 
complete when normal glistening yellow fat is seen between 
the deep muscle bundles or perivesical tissues. Invasive tumor is
usually firm and easy to resect whereas uninvolved ‘normal’ fat is
difficult to cut or cauterize with the resectoscope. This is a useful
finding indicating a complete tumor resection when corroborated
by negative histologic examination of separate deep muscle 
specimens.

At the end of the procedure, a belladonna and opium (B&O) 
rectal suppository is inserted (may be repeated in 4–6 hours as
needed) to reduce bladder spasms. Intravenous diazepam (2.5 mg)
also relaxes the bladder and helps to stem bleeding caused by 
bladder spasms. Intravenous fentanyl (25 mcg) effectively controls
postoperative discomfort. Rarely, continuous bladder irrigation
through a three-way catheter is necessary to control postoperative
hemorrhage. The patient may be safely discharged with or without a
Foley catheter (depending on the extent of resection) an hour or 
two after the operation. In cases of an enlarged prostate, or after 
vigorous resection of tumor, especially around the bladder neck or
prostatic urethra, it is best to leave a catheter overnight to 
prevent delayed acute urinary retention owing to edema or blood
clots.

Complications of TUR of bladder
tumors
Transurethral resection of bladder tumors is associated with a 
low (5%) overall complication rate.11 The frequency of complica-
tions is higher with large (>5 cm) tumors, multiple tumors, 
and tumors located in the dome of the bladder. The most common
complication, occurring in 1% to 3% of cases, is postresection
bleeding, requiring return to the operating room to evacuate
retained blood clots and fulgurate bleeders. On occasion, although
the urine is crystal clear at the end of the procedure, bleeding 
may erupt in the recovery room if the patient coughs or suffers
postanesthetic rigors. Vigilant nursing care to maintain a patent
catheter (and a collapsed bladder) by gentle bladder irrigation 
may avert this problem. It is also not uncommon for patients to
report passing blood clots and pieces of tissue 7–10 days after the
procedure when necrotic tissue sloughs from resection sites. 
Such blood clots usually pass spontaneously and do not require
intervention.

The second most serious complication, occurring in 1% of cases
of TUR of bladder tumors, is bladder perforation. The majority
(80%) are extraperitoneal perforations (managed with catheter
drainage); in 20% of cases they are intraperitoneal (requiring 
open surgical repair if gaping and associated with significant
extravasation of fluid and urine despite bladder drainage). Although
tumor seeding is of concern when the bladder is perforated, docu-
mented cases of extravesical pelvic disease after resection of invasive
tumors have not been reported. TUR of invasive tumors does not
appear to disseminate urothelial cells in the peripheral circulation.12

Clinically silent extravasation probably occurs during many 
procedures.

Ureteral obstruction owing to resection of a ureteral orifice may
occur, but it is unlikely if only the cutting current is used across the
orifice. Cautery is used sparingly around the orifices. Obstruction
usually is caused by temporary edema and will resolve without 
stenting. On occasion, a scarred ureteral orifice requires operative
intervention to relieve hydronephrosis.

Staging accuracy and 
restaging TUR
Incomplete resection and understaging of bladder tumors is well
known owing to the stochastic nature of transurethral resection.
Tumors recur at the same site of resection in 20% to 40% of cases
and they may progress to invade the muscle layers of the bladder.13,14

Among patients undergoing cystectomy for nonmuscle-invasive
bladder cancer, 25% to 40% are upstaged to muscle invasion,15

and about half of muscle-invasive tumors are found to have tumor
spread outside the bladder or positive pelvic lymph nodes.16

Accuracy in determining pathologic stage is largely related to the
completeness of TUR.

Although most urologists agree that ideally initial TUR of bladder
tumors should be thorough and complete, many factors confound
the adequacy of resection, including multiplicity and extent of dis-
ease, capability and perseverance of the resectionist, quality of spec-
imens provided, and pathologic analysis. The fact that local tumor
control and accurate tumor staging depend on a complete TUR sug-
gests that a second, restaging TUR may be of value in evaluating
patients with bladder tumors. Another TUR reduces the uncertainty
of depth of tumor invasion, better controls the primary tumor, and
provides additional pathologic information that may help select
appropriate treatment.17

Table 1.1 shows results of a second TUR performed 2–6 weeks
after an initial TUR in 150 consecutive patients evaluated with 

Table 1.1 Comparison of bladder tumor stage after first and second transurethral resections

No. stage at second TUR (%)

Stage at first TUR No. pts T0 Ta/Tis T1 T2 T3–4

Tis 20 6 (30) 8 (40) 4 (20) 2 (10)
Ta 18 5 (28) 7 (39) 5 (28) 1 (5)
T1 58 13 (22) 15 (26) 14 (24) 16 (28)
Muscle 35 9 (26) 11 (31) 10 (29) 5 (14)
No muscle 23 4 (17) 4 (17) 4 (17) 11 (49)
T2 54 12 (22) 7 (13) 3 (6) 30 (55) 2 (4)
Totals 150 114 (76)
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localized bladder tumor.18 A significant proportion (76%) was
found on a second TUR to have residual tumor. Of 96 patients 
with superficial (stage Ta, Tis, T1) tumors, only 25% had no 
tumor left; 31% had residual non-invasive tumor; 15% had 
persistent submucosal invasion; and 29% were upstaged to 
muscle invasion. An incomplete initial resection (and clinical
understaging) was observed in 49% of stage T1 tumors with no 
muscle submitted in the first TUR specimen compared to 14% 
when muscle was identified. Of 54 patients with muscle-invasive
tumors (confirmed by review of initial pathology), 22% had no
residual tumor found on a restaging TUR, leading to changes in
treatment. 

A recent pathology review found that muscularis propria was
missing in up to 51% of TUR specimens submitted by urologists.19

Many of these were papillary low-grade tumors and the absence of
muscle can be justified, but in 26% of invasive tumors, a muscle
specimen was not submitted. Proper execution of TUR is critical for
primary tumor staging and definitive treatment. The pathologist can
only evaluate what the urologist submits!

Table 1.218–26 shows recently reported series of repeat TUR 
of stage T1 bladder tumors. Residual invasive T1 tumor was
present in 15% to 53% of cases, and another 4% to 29% were
upstaged to muscle invasion. The collective data suggest that a
restaging TUR improves staging, but can it improve local control
of T1 bladder tumors? We addressed this question in a recent
cohort of 71 patients with T1 bladder tumors that underwent
immediate cystectomy after we performed two sequential
resections (same surgeon for both TURs) inclusive of muscle in
the specimen.27 Thirteen percent of the patients had muscle-
invasive tumor in the cystectomy specimen, 24% had residual T1
tumor, and the others had either no or non-invasive tumors. All
but two of these tumors were correctly identified and staged by
the restaging TUR. We concluded from this small study that a
restaging TUR of our own previously resected patients markedly
improves both staging accuracy and local control of T1 bladder
tumors.

Can a second TUR improve the
outcome of patients with
superficial bladder cancer? 
A recent long-term observational study26 showed that among a
cohort of 124 consecutive patients, a restaging TUR found residual
tumor in 33% of cases, including 27% of those with Ta and 53% of
those with T1 disease. Residual tumor was found at the original
resection site in 81% of cases. After 5 years follow-up, 63% of 
the patients undergoing a second TUR had disease-free bladders
compared to 40% after one TUR. Progression to muscle invasion
was observed in only two (3%) patients undergoing a restaging
TUR. A second therapeutic TUR also appears to improve the 
short-term response to bacillus Calmette–Guérin (BCG) therapy.28

Of 250 consecutive cases of nonmuscle-invasive bladder tumors
treated with BCG (with or without maintenance BCG), 96 had one
initial TUR before BCG and 154 had two TURs 2–6 weeks apart
before starting BCG therapy. Table 1.3 shows that response rates
were better after two TURs, and responses improved over time. 
Further, tumor progression to muscle invasion was more common
in patients having only one TUR before BCG therapy. A second
TUR appears to provide better local control of superficial bladder
tumors and, by reducing tumor volume, contributes to earlier and
more complete responses to intravesical therapy against minimal
residual disease.

TUR of superficial bladder
tumors
Although a thorough TUR is capable of ablating all visible 
nonmuscle-invasive tumors, subsequent tumor recurrence is 

Table 1.2 Bladder tumor stage after second transurethral resection of T1 tumors

Stage at second TUR (%)

Series Year No. pts T0 Ta/Tis T1 T2

Klan et al20 1991 46 15 26 2
Herr18 1999 58 22 26 24 28
Schwaibold et al21 2000 60 17 24 5
Brauers et al22 2001 42 35 17 24 24
Ozen et al23 2001 28 18 53 29
Schips et al24 2002 76 67 11 15 8
Rigaud et al25 2002 52 16 17 4
Grimm et al26 2003 19 37 43 19

Table 1.3 Recurrent bladder tumors after one versus two TURs and BCG therapy

No. recurrent tumor present at

TUR No. cases 3 months 6 months 12 months Progression

Initial TUR 96 57 (59%) 58 (60%) 57 (59%) 31 (32%)
Repeat TUR 154 45 (29%) 34 (22%) 25 (16%) 11 (7%)

All differences are p = 0.000 by Pearson’s chi-square and Fisher’s exact test. 
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common. Many studies show that the presence of tumor within 3 or
6 months after initial TUR is a significant predictor of tumor 
recurrence and progression, suggesting that an inadequate first
resection is partly to blame for the high recurrence rate.29,30 The 
5- and 10-year recurrence rates after TUR exceed 70% and 85%,
respectively. The 10-year survival rate after TUR for Ta tumors is
85% and is 70% for T1 tumors. These data argue persuasively for a
restaging TUR, especially in high-risk tumors, for which TUR (with
and without intravesical therapy) to preserve the bladder is the
mainstay of treatment.

A review of the literature reporting more than 600 cases of T1
bladder tumors treated only by TUR shows that 75% to 90%
recurred during follow-up of 5–10 years. In a third of patients dis-
ease progressed to muscle invasion in 5 years, and in 39% to 53% it
had progressed by 10 years.31 T1 tumors most likely to be cured by
TUR are solitary low-grade papillary T1 tumors, superficially invad-
ing the lamina propria (stage T1a) and unassociated with diffuse
CIS. Such tumors represent only 10% of all T1 bladder tumors.
Tumor recurrence and increased risk of tumor progression are sig-
nificantly associated with high-grade, multiple, solid T1 tumors dis-
playing vascular invasion, surrounding CIS, and invading the deep
portion of the lamina propria (T1b).

Whether subdividing T1 tumors according to depth of invasion,
above (T1a) or below (T1b), the muscularis mucosa truly distin-
guishes different outcomes of T1 tumors is problematic owing to a
discontinuous muscularis mucosa layer within the bladder wall and
the difficulty pathologists face in evaluating tumor invasion in mul-
tiple fragmented pieces of tissue.32 Most studies are based only on
single TURs.33 Common problems in T1 staging evaluation include
tangential sectioning, due to an inability to orient the specimens,
crush and cautery artifacts, and a streaking inflammatory infiltrate.
All of these inherent pathologic difficulties can be largely eliminated
if the urologist resects and submits suspected T1 tumors in a single
specimen containing contiguous deep muscle. In one study,34 sub-
staging T1 tumors did not affect response to BCG therapy in regard
to recurrence or progression, suggesting that completeness of the
TUR was more important than distinguishing histologic subtypes of
T1 tumor.

Radical TUR of invasive bladder
cancer
A radical TUR may cure some muscle-invasive bladder cancers. 
Evidence for this is two-fold. From the early 1950s until 1977, before
the widespread use of radical cystectomy, several series reported 
5-year survival rates of 40% to 60% following TUR alone for stage
T2 bladder tumors.35–38 About 10% to 15% of patients having 
cystectomy for stage T2 bladder tumors will have no tumor (P0)
found within the cystectomy specimen, indicating that the initial
‘diagnostic’ TUR had completely removed the invasive cancer.29

Several recent prospective studies confirm these results. In the
first study,39 of 432 evaluated patients with locally advanced bladder
cancer, 99 (23%) were treated by definitive TUR if a restaging TUR
of the primary tumor site showed no residual muscle invasion. The
10-year disease-specific survival was 76% (57% with bladder pre-
served). Of the 99 patients treated by TUR, 82% of 73 that had no
tumor on restaging TUR survived, versus 57% of 26 that had resid-
ual T1 tumor on restaging TUR. Of the 34 patients (34%) that had
recurrence in the bladder with a new invasive cancer, 18 (53%) were
successfully treated by salvage cystectomy, and 16 patients (16%)

died of disease. In a second study,40 133 patients with invasive 
bladder cancer were treated by radical TUR if they had negative
biopsies of the periphery and muscle layer of the tumor bed. At 
5 and 10 years follow-up, the cause-specific survival rates were 80%
and 75%, respectively. Both of these mature prospective studies jus-
tify radical TUR as a successful bladder-sparing therapeutic strategy
in selected patients that have their primary muscle-invasive cancers
completely and verifiably removed by negative re-resection biopsies
of the primary tumor site.

Muscle-invasive bladder neoplasms successfully treated by radi-
cal TUR are usually solitary papillary tumors, <5 cm in size, that
invade only the superficial layer of muscularis propria (stage T2a). A
TUR may be curative only if the margins and base of the tumor site
show no residual disease. Radical TUR cures only 20% or fewer
bladder tumors that invade the deep muscle (stage T2b) or perivesi-
cal fat (stage T3a).

A radical TUR is also the essential first step in any combined
modality strategy designed to spare the bladder.41–45 Debulking the
primary tumor, and indeed a visibly complete TUR, is required to
select patients with invasive cancers for bladder preservation. In all
such cases, biopsies of the tumor base, periphery of the tumor, and
adjacent mucosa should verify a microscopically complete (R0)
resection. Complete TUR of invasive bladder cancer is the most sig-
nificant predictor of local control and survival after combined
modality therapy. Response to chemotherapy, radiation, bladder
preservation, and survival is improved after a maximum TUR. In
one study, patients that had a radical TUR (R0) before chemother-
apy and radiation had a 69% survival rate at 10 years, with 85% pre-
serving their bladders, compared with only a 40% survival rate with
incomplete tumor resection.46 Cure and survival rates after conserv-
ative therapy decline substantially when the primary invasive tumor
is incompletely resected.

A TUR also determines the response to induction chemotherapy.
Neoadjuvant chemotherapy induces significant responses of inva-
sive bladder cancer. A recently published randomized study showed
that compared to radical cystectomy alone, neoadjuvant
chemotherapy increases the likelihood of eliminating residual can-
cer in the cystectomy specimen and improved survival among
patients with locally advanced bladder cancer.47 Significantly more
patients in the combination-therapy group had no residual disease
(38%) than patients in the cystectomy group (15%). At 5 years, 85%
of the patients with a pT0 surgical specimen were alive. This suggests
that clinically ‘complete responders’ that have no tumor (P0) on a
postchemotherapy TUR may be candidates for bladder preserva-
tion. Such approaches depend entirely on the accuracy of repeat
TUR staging.48 After chemotherapy, the tumor site often shows only
a scar. This scar must be re-resected wide and deep in a determined
effort to detect residual tumor. Successful bladder preservation
requires an initial, visibly complete TUR of invasive tumor, response
to chemotherapy, and a skillful re-resection of the primary tumor
site.

We evaluated the 10-year outcome of patients with invasive
(T2–3N0M0) bladder cancer that responded completely to neoadju-
vant chemotherapy followed by bladder-sparing surgery.49 All
patients had residual muscle invasion on a restaging TUR. Of 111
surgical candidates, 60 (54%) achieved a complete clinical response
(T0) on postchemotherapy TUR of the primary tumor site. Of 43
patients that elected treatment by chemotherapy plus TUR alone, 32
(74%) survived from 8 to 13 years, including 25 (58%) with an
intact functioning bladder. Thirteen patients required salvage cys-
tectomy. A similar study in 87 patients reported that 40 (51%) were
T0 on TUR after neoadjuvant chemotherapy.50 Thirty patients
(71%) that had chemotherapy and TUR alone were alive after
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median follow-up of 54+ months, and 24 (57%) maintained an
intact bladder. These two studies suggest that the majority of
patients with invasive bladder cancer that achieve T0 status after
neoadjuvant chemotherapy may preserve their bladders. Selection
of such patients requires an aggressive, radical, postchemotherapy
TUR of the primary tumor site to document absence of residual
bladder cancer. The retained bladder remains at risk for new
tumors, mandating frequent cystoscopies and repeated TURs to
detect any sign of recurrent disease.

Conclusion
Transurethral resection of bladder tumor is both diagnostic and
therapeutic for nonmuscle-invasive bladder tumors. A restaging
TUR improves staging accuracy and improves local control of
superficial and minimally invasive bladder tumors. A restaging TUR
is recommended for all T1 tumors, multiple high-grade Ta tumors,
and in all cases in which an initial TUR fails to clear the bladder of
visible tumor. It is not necessary for TaG1 tumors. A radical TUR is
curative for some patients with minimal muscle-invasive cancers if a
verifiably complete resection is performed, and is an essential 
component of multimodality bladder-sparing strategies. Such cases
usually require a restaging TUR.

Although TUR of bladder tumors is an essential procedure famil-
iar to most urologists, it is difficult to perform well and may not
achieve its desired goals. Although treatment outcome is often
determined by tumor biology, a complete TUR identifies character-
istics and extent of bladder tumors, providing the best method cur-
rently available to define individual tumor biology. In the present
era of molecular medicine, high tech imaging, better drugs, and
advanced surgical techniques, TUR has become a ‘lost art’. How-
ever, a properly performed and aggressive TUR is one of the most
successful and powerful procedures available to the urologist if it is
appropriately applied with full knowledge of its inherent limitations.
The TUR alone is the most important diagnostic, staging, and treat-
ment modality for the vast majority of bladder tumors. Its success or
failure, as well as that of subsequent treatments of non-invasive and
invasive tumors localized to the bladder, are directly dependent on
the information provided by a well-executed transurethral resection
providing quality tumor specimens to permit accurate pathologic
evaluation.
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Introduction

History
The instillation of a chemotherapeutic drug immediately after
transurethral resection (TUR) is an old idea that was tested in the
1970s,1,2 when thiotepa was used. Later, adriamycin and epodyl were
also evaluated.3,4 These first nonrandomized clinical trials suggested
a reduction in the rate of tumor recurrence when a perioperative
instillation was given. After these preliminary results, the need for
properly conducted, large scale, randomized controlled studies
became evident. The first important study of this kind came from
the British Medical Research Council. Four hundred and seventeen
patients with newly diagnosed superficial bladder tumors were
treated with a complete TUR and then randomized into one of three
groups.5 Groups 1 and 2 received an instillation of 30 mg thiotepa at
the time of TUR; thereafter patients in group 2 also received instilla-
tions of thiotepa every 3 months for a year, and group 3 was a con-
trol group that received no instillations at all. Neither the first
publication of the MRC in 1985,5 nor the second publication of the
results in 19946 with a longer follow-up was able to show any differ-
ences in the recurrence rate in the three groups. However, subse-
quent randomized studies7–14 have shown impressive improvements
in the recurrence-free rate.

Despite the scientific evidence provided by these trials, a single
immediate postoperative instillation has not become routine proce-
dure in the urological world. The European Association of Urology
guidelines were the first guidelines that advocated one single imme-
diate instillation after TUR in all patients with superficial bladder
tumors.15 As one single instillation has been tested mainly in low-
risk tumors, there was still doubt regarding the value of one imme-
diate instillation in patients with multiple tumors at a higher risk for
recurrence. There was also no consensus that all patients with a sin-
gle, low-risk tumor should receive intravesical chemotherapy after
the initial TUR. This was the reason for performing a meta-analysis
of the published results of randomized clinical trials with one single
immediate postoperative instillation of chemotherapy in patients
with stage Ta–T1 bladder cancer. 

Meta-Analysis of efficacy
In their meta-analysis, Sylvester et al16 included seven randomized
trials (Table 2.1) with recurrence information on 1476 patients.

After a median follow-up of 3.4 years and a maximum of 14.5 years,
267 of 728 patients (36.7%) receiving one postoperative instillation
of epirubicin, mitomycin C, thiotepa, or pirarubicin had recur-
rences as compared with 362 of 748 patients (48.4%) with TUR
alone (odds ratio [OR] = 0.61, p<0.0001). This meta-analysis has
thus shown that one immediate instillation of chemotherapy after
TUR decreases the relative risk of recurrence by 39% in patients with
Ta–T1 bladder cancer (Figure 2.1).

Although the majority of the patients included in these random-
ized trials had a single tumor, both patients with a single tumor 
(OR = 0.61) and those with multiple tumors (OR = 0.44) benefited
from a single instillation. However, after one instillation, 65.2% of
the patients with multiple tumors had a recurrence compared with
35.8% of the patients with a single tumor, showing that one instilla-
tion alone is suboptimal treatment in patients with multiple tumors.
In a trial excluded from the meta-analysis because some patients
received additional instillations before recurrence, Zincke et al also
found that patients with multiple tumors benefited from an imme-
diate instillation of thiotepa or adriamycin.17 Defining risk groups
according to whether the tumor was single or multiple, and incor-
porating the result of the first follow-up cystoscopy, Tolley et al
found that the benefit of mitomycin C, in both treatment groups
combined, was similar in low-, medium-, and high-risk cases.8

Other subgroup analyses could not be done in the meta-analysis
because of the absence of individual patient data, but the two other
studies9,13 in which they were performed suggest that the treatment
is beneficial across all categories of patients. 

Working mechanism
The effect of one instillation may be explained either by the
chemoresection of tumor left behind after an incomplete TUR or by
destruction of circulating tumor cells that could implant at the site
of the resection. Incomplete TUR may be an issue even in patients
with solitary tumors as shown by the great variability between insti-
tutions in the recurrence rates at the first follow-up cystoscopy after
TUR.18 Oosterlinck et al9 found that only one of the 10 patients that
had residual tumors 1 month after TUR was in the group
that received one instillation. Masters et al19 found a 44% complete
response rate in a marker lesion 3 months after one instillation of
epirubicin. Thus one instillation can in fact eradicate tumor left
behind during TUR.

Supporting the hypothesis of implantation of circulating tumor
cells, 20 Whelan et al21 found that postoperative irrigation with saline

2
Perioperative instillation of chemotherapeutic drugs

Willem Oosterlinck, Richard J Sylvester
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or glycine during 18 hours significantly prolonged the time to first
recurrence, with a reduction of 17% in the relative risk of recur-
rence. Several animal experiments also support the hypothesis of
tumor implantation at traumatized places in the bladder.22,23

Duration of the effect
When reported, Kaplan–Meier time to first recurrence curves
showed that the time point at which the treatment benefit starts var-
ied somewhat between the studies: in three studies9,11,13 there was a
reduction in the percentage of patients with residual tumors at 1
month or with recurrence already at 3 months. In one study, the
benefit appeared to start at 6 months14; however, in the remaining
study,8 the treatment effect appeared to start at 1 year. As suggested

by Solsona et al,11 the effect of one instillation appears to occur early
on, mainly during the first 2 years, with a possible dilution of the
treatment effect with longer-term follow-up. Use of the percentage
of patients with recurrence, rather than considering the time to first
recurrence, may, in fact, underestimate the size of the treatment
effect. However, with long-term follow-up, it is clear that the use of
one immediate instillation can prevent rather than simply delay
recurrences.

Timing of the instillation
In all studies the instillation was given within 24 hours, generally
either immediately after TUR or within 6 hours. Kaasinen et al24

found a doubling in the risk of recurrence if the first of 5-weekly

Table 2.1 Meta-analysis of randomized trials

First author Year Drug Dosage Duration Timing Study arms Eligible
(min) patients

Oosterlinck9 1993 Epirubicin 80 mg/50 ml 60 Within 6 hours 2 arms TUR + water 402
Ali-el-Dein10 1997 Epirubicin 50 mg/50 ml 120 Immediately 3 arms TUR alone, + 8 weekly 181

epirubicin + monthly 1 year
Rajala13 2002 Epirubicin 100 mg/100 ml 120 Immediately 3 arms TUR alone, TUR + 200

interferon-α2b
Tolley8 1996 Mitomycin C 40 mg/40 ml 60 Within 24 hours 3 arms TUR alone + mitomycin 452

every 3 months, 1 year 
Solsona11 1999 Mitomycin C 30 mg/50 ml 60 Within 6 hours 2 arms TUR alone 131
MRC5 1995 Thiotepa 30 mg/50 ml Unknown Immediately 3 arms TUR alone + 4 additional 379

instillations
Okamura14 2002 Pirarubicin 30 mg/30 ml 60 Within 6 hours 2 arms TUR alone 160 

Year Lead author Events/Patients

TUR + chemoTUR alone

Statistics

(O–E) var.

(TUR + chemo    OR & CI

:

TUR alone) |1-OR|
% ± SD 

1993

1997

2002

1996

1999

1985

2002

Oosterlinck9

Ali-el-Dein10

Rajala13

Tolley8

Solsona11

MRC5

Okamura14

Total

77/205

28/54

48/66

94/157

35/64

46/123

34/79

362/748
(48.4%)

55/194

13/55

31/68

72/149

23/57

52/124

21/81

267/728
(36.7%)

–9.2

–7.7

–9.1

–8.8

–4.3

2.8

–6.8

22.1

6.5

8.2

19

7.6

14.8

9.1

–43.2 87.3

0.0 0.5 1.0 1.5 2.0

TUR + chemo
better

TUR alone
better

Treatment effect: p=0.00000

39% ± 8
reduction

Test for heterogeneity
χ2 = 14, df = 6, p=0.03

Figure 2.1
Forest plot of the different studies used in the meta-analysis of Sylvester et al16 on one single postoperative instillation of
chemotherapy. (Chemo, chemotherapy; CI, confidence interval; O–E, observed minus expected number of recurrences; OR, odds ratio;
SD, standard deviation; TUR, transurethral resection; Var, variation.) Reproduced from Sylvester R, Oosterlinck W, van der Meijden A.
A single immediate postoperative instillation of chemotherapy decreases the risk of recurrence in patients with stage Ta T1 bladder
cancer: a meta-analysis of published results of randomized clinical trials. Journal of Urology 2004;171:2181–2186, with permission
from Lippincott Williams & Wilkins.
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mitomycin C instillations was not given on the same day as the TUR
in frequently recurring patients. In two European Organisation for
Research and Treatment of Cancer (EORTC) trials,25 in which
patients received nine instillations of epirubicin or mitomycin C
over 6 months, starting treatment on the day of TUR was more
effective than starting 7–15 days later in patients who did not receive
further maintenance after 6 months. In another study,26 in which
patients received 15 instillations of adriamycin or mitomycin C over
1 year, fewer patients randomized to start treatment within 6 hours
had recurrence as compared with patients randomized to start treat-
ment after 7–14 days, especially those on the mitomycin C arm.
There is thus some evidence that the instillation should be given on
the same day as the TUR and not later.

Intravesical drugs
With the possible exception of the one study with thiotepa in which
no difference was found,5,6 the meta-analysis16 suggests that no large
differences in efficacy between the different chemotherapies exist.
However, the study by Burnand et al ,1 which used 90 mg thiotepa in
100 ml rather than 30 mg in 50 ml as in the MRC study, found that
one instillation of thiotepa significantly reduced the percentage of
patients that had recurrence, as did Zincke et al17 who used 60 mg
thiotepa in 60 ml. This suggests that a lower concentration of
thiotepa may be responsible for the lack of efficacy. However, the
results from these two studies should be interpreted with caution.

The ideal drug or dosage of the other tested drugs cannot be
derived from these studies. Epirubicin in concentrations from 1 to
2 mg/ml has been used with no obvious differences in the results.
The same is observed for mitomycin C where concentrations
between 0.6 and 1.0 mg/ml have been tested. Experts advise 40 mg
over lower dosages because the concentration of the product is less
influenced at a higher dose by the urine production which continues
during bladder instillation. For epirubicin, 50 mg is considered to be
sufficient, as higher doses have failed to show a better outcome in
the perioperative setting as well as in other clinical trial designs with
this drug. 

Cost effectiveness
One can expect that this early instillation gives protection against
recurrence, especially in the first year, with a diminishing effect
thereafter. Evaluating the first recurrence, 11.7 TURs were saved for
every 100 patients treated. Thus the number needed to treat (NNT)
to prevent one recurrence is 1/0.117 = 8.5. Since the cost of a TUR,
anesthesia, and hospitalization is probably more than 8.5 times that
of one instillation in most countries, one instillation should be cost
effective.

Toxicity
Despite the fact that no serious adverse effects have been mentioned
in the reports published on immediate, adjuvant chemotherapy
instillations, several reports have appeared on severe and prolonged
complications due to leakage of the drug after an early intravesical
instillation. Doherty at al27 reported the local effects of an immediate
instillation of chemotherapy (mainly epirubicin) in cystectomy

specimens. It was associated with a more extensive necrosis of the
bladder wall and fat necrosis of extravesical tissue than the usual
muscle necrosis seen after TUR alone. An area of thin muscularis
propria may undergo necrosis and result in secondary perforation.
None of the 12 patients described by Doherty, however, reported
local symptoms. In contrast, the effect of extravasation after intra-
venously administered chemotherapeutic drugs is well documented.
It induces long-lasting necrosis, provoking pain and slowing the
healing process. In 2003, a case of severe and long-lasting pain in the
pelvic region due to extravasation of mitomycin C was reported.28 A
distal ureteral stenosis that was probably due to intravesical mito-
mycin C has also been described.29,30 Undoubtedly, there is certainly
an under-reporting of these complications as not every urologist
that has seen such a complication is eager to report it. In any event,
urologists should be aware of the potential risk of extravasation of
chemotherapeutic drugs and its consequences.

Bacillus Calmette–Guérin (BCG) must never be used in the peri-
operative setting as the open wounds of the mucosa can provoke
BCG septicemia, and for this reason it has never been tested in these
circumstances. 

Precautions
If there is a possibility of perforation or after an extended TUR, an
immediate instillation should not be given. In cases where there is
the possibility of intraperitoneal leakage or important resorption
from the extravesical space, it seems advisable not to use a dose
greater than the dose that is acceptable as one single intravenous
injection. Indeed, one case of myelosuppression has been described
when 80 mg of mitomycin C was retained for 2 hours after TUR of a
large tumor.31 It seems prudent to advise a 1-hour retention time
and to rinse the bladder actively to ascertain a good free flow of the
urine afterwards, and to avoid any overdistension during or imme-
diately after the chemotherapy instillation. Nevertheless, it is clear
from the review of the literature that one immediate instillation after
TUR is an adjuvant treatment that adds hardly any morbidity to the
operation itself. Nearly all patients already have a catheter after TUR
and, if local regional anesthesia is used, patients will not suffer from
any additional discomfort. The reluctance to use this treatment
strategy should be reconsidered since the potential benefits clearly
outweigh the possible risks and costs.

Conclusive recommendations on
perioperative instillations

● One instillation with mitomycin C or epirubicin can reduce the
recurrence rate by about 40% in single as well as in multiple
Ta–T1 bladder tumors, and is thus recommended for all types of
papillary superficial bladder cancer. It is not indicated in invasive
tumors.

● Doses of 40 mg mitomycin C and 50 mg epirubicin are advo-
cated. Higher doses increase the risk of side effects and cost with-
out increasing efficacy.

● After an extensive resection, and in cases of obvious or suspected
perforation of the bladder, it is prudent not to instill the bladder
as extravasation can provoke annoying and even dangerous
complications (expert opinion, a few case reports).
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● It is advocated to give the instillation the same day as the TUR as
it is probably insufficient the day afterwards.

● Further adjuvant intravesical therapy is indicated in multiple
tumors, as one single instillation is insufficient treatment in
these patients.
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The role of intravesical chemotherapy in the
treatment of bladder cancer

S Bruce Malkowicz

Introduction
Intravesical chemotherapy has been a classic approach to the treat-
ment of nonmuscle-invasive superficial bladder cancer for several
decades. Early investigations confirmed the impression that recur-
rence rates were decreased by this method of therapy, yet aggregate
data from many trials were necessary in order to better quantitate
this effect and evaluate the potential of such treatment to affect
tumor progression. Although multiple agents have been employed
over time, there has been a general collapse of the treatment menu
over the past several years with the introduction of bacillus 
Calmette–Guérin (BCG) therapy. During this time, efforts to decrease
tumor recurrence in an optimal fashion using immediate postoper-
ative instillation of these agents have been validated, and further
techniques to optimize administration and drug delivery have been
under development. As our understanding of the appropriate role
for intravesical chemotherapy has emerged, newer agents, which
have demonstrated activity in advanced disease, are being tested for
their applicability in this area.

Principles of practice
The theoretical goals of intravesical chemotherapy are threefold: 
1) the eradication of residual disease; 2) prophylaxis against tumor
recurrence; and 3) the delay or abrogation of tumor progression.
The eradication of residual disease is a desirable attribute of an
intravesical agent. Recent studies evaluating small marker tumors
demonstrate this attribute in principle, yet larger volume and higher
stage disease is less susceptible to drug mechanisms of action.
Intravesical chemotherapy is not particularly suitable to the treat-
ment of unresected disease.1

The goal of reducing tumor recurrence with intravesical
chemotherapy has been documented by multiple, well-conducted
clinical trials and several meta-analyses. Short-term impact is
demonstrated as a 14% to 17% decrease in tumor recurrence, yet
over 3–5 years this reduced to approximately 7%.2,3 The instillation
of chemotherapeutic agents shortly after transurethral resection
may be the most effective method of capitalizing on the prophylac-
tic effect. Several studies and a recent meta-analysis suggest an up to
37% decrease in tumor recurrence with this practice.4 This topic is
discussed in the previous chapter. 

The value of maintenance therapy with chemotherapeutic 
agents is negligible. Although some impact on early recurrence may
be suggested in some studies, a long-term impact is not demon-
strated, especially in carcinoma in situ or larger lesions.5,6

The impact of intravesical chemotherapy on tumor progression
can unfortunately be stated rather tersely—the current available
data demonstrate no advantage with regard to tumor progression
survival with the use of this modality.3 In an evaluation of six large
European trials, involving a total of 2535 patients with a median sur-
vival follow-up of 7.8 years, no long-term effect of prophylactic
therapy was noted.

Pharmacologic considerations
The principal aspect of intravesical chemotherapy is the physical dif-
fusion of the agent into the layers of the bladder. The efficiency of
this process is affected by many attributes of the bladder wall, the
urine environment, and the nature of the agent. Chemotherapeutic
agents must first cross the glycosaminoglycan layer of bladder
mucosa and then diffuse through the urothelial cells. Once the 
amina propria is reached and then the muscularis propria, there is
rich vascularity which results in a decline in drug concentration in a
semilogarithmic fashion.7

Urine volume affects drug concentration, which has an influence
on the diffusion factors mentioned above. Drug concentration can
be manipulated by controlling the state of dehydration. Addition-
ally, the chemical nature of these agents can affect their ability to
attain maximal contact with a lesion such as the lipophilic properties
or overall molecular weight of the agent.

General agents

MMiittoommyycciinn  CC
Mitomycin C (MMC) is an alkylating agent which, through
crosslinking, inhibits DNA synthesis. It is felt to be cell cycle non-
specific, although it is most sensitive in the late G1 phase. It has a
molecular weight of 334 kD and has negligible systemic absorption.
The average benefit in decreasing tumor recurrence in the prophy-
lactic setting is approximately 15%.2 There are no data to indicate
that it has any impact on tumor progression over a 5-year period.3

It has been used over a wide range of doses, and an attempt at 
optimization of therapy is described below.

The most frequent side effects of MMC include palmar rash or
other cutaneous symptoms in up to 10% of patients, and chemical
cystitis in up to 40% of patients. Myelosuppression occurs in less
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than 0.5% of patients and bladder contracture is rare. Most 
symptoms abate with the cessation of drug use.

Mitomycin therapy has emerged as a standard agent in intravesi-
cal therapy because of its equivalent effect in tumor prophylaxis and
its slightly increased activity in patients treated with BCG. Efforts to
increase its clinical effectiveness have been evaluated by an attempt
to optimize conditions of drug stability and drug concentration.8 An
optimization protocol by the international mitomycin C consor-
tium restricted patients from fluid intake for 8 hours prior to and
during treatment. They also received 1.3 g sodium bicarbonate the
evening before, morning of, and 30 minutes prior to drug adminis-
tration. The bladder was drained before drug administration and
then evaluated with transabdominal ultrasound in order to reduce
residual urine to �10 cc. It was demonstrated that bladder emptying
by catheter was not uniformly efficient for all patients. The dwell
time was 2 hours.

Optimized patients (119) were treated with 40 mg mitomycin
diluted in 20 cc, while standard therapy patients (111) received
20 mg mitomycin diluted in 20 cc, thereby doubling the concentra-
tion in the optimized arm (Figure 3.1). Dysuria occurred more fre-
quently in the optimization group but did not lead to a greater
number of treatment discontinuations. There was an increased
median time to recurrence of 29.1 months (95% CI: 14–44 months)
versus 11.8 months (95% CI: 7.2–16 months), p�0.005, as well as a
greater percentage of recurrence-free patients: 41% (95% CI:
30.9�51.1%) versus 24.6% (95% CI: 14.9�34.3%), p�0.002 in the
optimization arm. While it is not possible to say if the optimization
of a single variable (drug dose) might be sufficient to lead to overall
optimization of outcomes, such a protocol demonstrates an attempt
to achieve the best results possible with intravesical chemotherapeu-
tic agents. More elaborate methods to increase drug effectiveness
will be discussed later.

DDooxxoorruubbiicciinn
Doxorubicin is an anthracycline antibiotic that binds DNA base
pairs and inhibits topoisomerase II as well as protein synthesis. 
It has a high molecular weight (580 kD) and virtually no systemic

absorption. Chemical cystitis can occur in 25% to 50% of patients,
and less common side effects include gastrointestinal reactions,
allergic reactions, and reduced bladder capacity.9 Multiple studies
demonstrate prophylaxis in reducing the recurrence probability by
15% but no impact on progression.2,10 The usual dosage is
30–100 mg given weekly for several weeks.

EEppiirruubbiicciinn
Epirubicin is an anthracycline derivative of doxorubicin with a similar
mechanism of action. It has a molecular weight of 579.8 kD, and has
been administered in different treatment schedules at a dosage of
30–80 mg. The advantage over transurethral resection (TUR) alone
for tumor prophylaxis is in the expected range of 12% to 15%.11 It is
effective as a single dose agent immediately after TUR and may be
more effective with a higher cumulative dose.12,13 It can be effective
in intermediate risk patients.14 There are few systemic side effects
(�5% in most series), and chemical cystitis, which is dose depen-
dent, occurs in approximately 15% of patients.

VVaallrruubbiicciinn
Valrubicin is a semisynthetic analog of doxorubicin. It has a rapid
uptake in cancer cells due to its lipophilic structure. This agent
inhibits topoisomerase II and causes cell-cycle arrest in G2. The gen-
eral dosage is 800 mg, and, in a mixed population of superficial
lesions, a 40% initial response rate was noted.15 In a population of
BCG-refractory patients, a 21% response rate was noted with a
median time to recurrence greater than 18 months.16 This agent is
currently approved for those patients that are BCG refractory and
cannot tolerate a cystectomy.

TThhiiootteeppaa  ((ttrriieetthhyylleennee  tthhiioopphhoosspphhoorraammiiddee))
Thiotepa is the classic intravesical agent, which acts as an 
alkylating agent and is not cell cycle specific. In multiple trials it has
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Figure 3.1
Kaplan–Meier curves of (left) intent-to-treat and (right) evaluable groups for those patients treated with an optimized or standard
course of mitomycin C. At 5 years, approximately 43% of optimized patients and 24% of standard patients were recurrence free in
either analysis. Reproduced with permission from Au et al.8
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demonstrated its effectiveness for tumor prophylaxis (mean
decrease over TUR, 16%) and no capacity to affect progression. It
has a molecular weight of 189 kD. Because of its low molecular
weight it clearly demonstrates a significant level of systemic absorp-
tion, which can result in hematologic side effects. Therefore, weekly
monitoring of the complete blood count and platelet count is neces-
sary during a treatment course. Local irritation can occur in 12% to
69% of patients. Thrombocytopenia is seen in 3% to 13% of patients
and leukopenia in 8% to 55% of patients. The usual dose is 30 mg in
15 ml of sterile water.

GGeemmcciittaabbiinnee
Gemcitabine is a novel deoxycytidine analog (2´,2´-difluoro-
2´deoxycytidine), which has demonstrated significant activity in
advanced bladder cancer as a single agent and in combination.17 It
has a molecular weight of 299.66 kD, and its active metabolite is
incorporated into DNA, thus inhibiting synthesis. It may also
inhibit cytidine deaminase and ribonucleotide reductase as a 
component of its anticancer mechanism. Preclinical studies have
suggested its value for intravesical therapy, and several phase I and
phase II studies suggest its safety and general efficacy.18–21

Preclinical studies demonstrated no systemic absorption,
immunosuppression, or histologic damage to normal urothe-
lium.22 In a phase I study of patients with low-grade, low-stage 
disease, a dose range of 1000–2000 mg gemcitabine demonstrated
low or absent systemic absorption and the presence of the inactive
metabolite difluorodeoxyuridine in very low levels as well, suggest-
ing minimal accumulation of drug in the systemic circulation.
Dysuria, headache, and fatigue were reported, but there was no
dose-limiting toxicity (DLT).22 Fifty percent of patients experi-
enced no recurrences over a short period of follow-up (12
months). A similar lack of DLT at 2000 mg was noted in another
phase I trial.

In a cohort of BCG-refractory patients, gemcitabine was 
administered twice weekly from 500 to 2000 mg. Of 18 patients, 
7 had a complete response, 4 patients had a mixed response 
(persistent positive cytology), 3 patients demonstrated a skin reac-
tion, and 1 patient had grade 3 thrombocytopenia and neutropenia
without infection or DLT at 2000 mg.20 In another phase I trial of 
15 patients treated with between 500 and 2000 mg, gemcitabine was
undetectable in the plasma of patients until the 2000 mg 
dose level, and then it was present (�1 mcg/ml) only transiently.

Plasma difluorodeoxyuridine (dFdU) levels implied absorption of
0.5% to 5.5% of the instilled dose. At 12 weeks, 9 of 13 evaluable 
patients were recurrence-free.21 These studies have suggested that
gemcitabine at 40 mg/ml (2000 mg in 50 ml saline solution) weekly
for 6 weeks is a reasonable dose for further phase II testing.

In one phase II study of 39 superficial disease patients (30 previously
treated with intravesical therapy), 56% of patients demonstrated a
complete response to a marker tumor, and no progression was
noted among the nonresponders.23 The majority of toxicity was
grade I with dysuria as the most common finding (33% grade I, 5%
grade II). Grade I hematologic complications were noted in 5% to
15% of patients.

The clinical evaluation of gemcitabine as an intravesical agent is
ongoing in other phase II and phase III trials, and the above data
suggest the validity of these endeavors. It remains to be seen if this
agent provides any clinical advantage over the already available
agents with respect to prophylaxis or tumor progression in general
patients or in the refractory/salvage situation.

The molecular weight, dosage, mechanism of action, and side
effects of these intravesical chemotherapy agents are summarized in
Table 3.1.

Other agents
Additional agents studied in superficial bladder cancer include
mitoxantrone, suramin, and paclitaxel. 

Mitoxantrone 
Mitoxantrone is an anthracycline derivative similar to doxorubicin.
It has been studied in several small trials at doses of 10–20 mg where
its tolerability has been demonstrated.24–26 In comparison to 
doxorubicin, there was no difference in general efficacy or time to
recurrence.27 It has had limited evaluation in the United States.

Suramin
Suramin is a polysulfonated naphthylurea that inhibits DNA 
synthesis by various mechanisms, including growth factor inhibition.
It is a very large molecule with minimal systemic absorption, and 
in phase I trials has been used in doses of up to 153 mg/ml with 

Table 3.1 Intravesical chemotherapy agents

Agent Molecular Dosage Mechanism of action Side effects
weight(kD)

Thiotepa 189 30 mg Alkylating agent, cell cycle nonspecific Thrombocytopenia,
leukopenia, chemical cystitis
Mitomycin C 334 20–40 mg Alkylating agent, cell cycle nonspecific Palmar rash, contact
dermatitis, chemical cystitis
Doxorubicin 580 30–100 mg DNA base pair binding, topoisomerase II Chemical cystitis

inhibition, protein synthesis inhibition
Valrubicin 585 800 mg Similar to doxorubicin but more lipophilic Chemical cystitis
Epirubicin 579 30–80 mg Doxycycline derivative Chemical cystitis
Gemcitabine 299.6 2000 mg Deoxycytidine analog, inhibits DNA synthesis, Chemical cystitis

inhibits cytidine deaminase
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minimal side effects.28,29 Recent in vivo studies suggest that this agent
in low doses may act as a chemosensitizer for mitomycin C.30

Paclitaxel
At present, taxanes are in early study for their potential use in super-
ficial bladder cancer based on their activity in combination
chemotherapy for advanced disease.31

Improved drug delivery
Just as attempts to improve drug activity by avoiding dilution and
increasing dwell time may have positive effects on overall outcomes,
other techniques to augment drug delivery may allow for optimal
outcomes with intravesical therapy for bladder cancer. Significant
efforts are underway at this time to evaluate combined hyperthermia
and chemotherapy, as well as studies to increase drug penetration
with electromotive administration (EMDA).

The ability to enhance drug delivery to bladder tissue by the
means of electric current has been demonstrated in vitro,32,33 and
tested clinically by several investigators.32–35 Electromotive adminis-
tration employs iontophoresis and electrophoresis to improve
transportation of the principal agent to the tissue. In this case the
sodium chloride solute provides positive sodium ions, which are
iontophoresed toward the tissue. Additionally, hydration shells con-
taining the neutral MMC molecules are electrophorized, leading to
a net accumulation of drug in the tissue. Phase II data (n�27)
employing MMC demonstrated a similar marker tumor response
rate (40%), and a longer disease-free interval (14.5 months versus
10 months) in those patients treated with EMDA.34 The recurrence
rate in those treated with EMDA was also lower (33% versus 66%
without EMDA). In a recent study of 108 patients, those with 
multifocal carcinoma in situ, including 98 with T1 lesions, were ran-
domized into groups receiving passive MMC, electromotive MMC,
or BCG weekly for 6 weeks with a maintenance schedule.33 The 
complete response rate at 3 months was 56% for BCG, 53% for elec-
tromotive MMC, and 28% for passive MMC. At 6 months the com-
plete response rate for these three groups was 64%, 58%, and 31%,
respectively. The median time to recurrence was 26 months for
BCG, 35 months for electromotive MMC, and 19.5 months for pas-
sive MMC. With regard to kinetics, the peak plasma level was higher
in the electromotive MMC (43 versus 8 ng/ml), and modeling
demonstrated that approximately 50% of the dose was absorbed
passively at 60 minutes, whereas with EMDA, more than 80% was
absorbed by 30 minutes. No statistical difference was noted in toxi-
city between the MMC arms, yet there was a trend toward increased
numbers and severity in the EMDA arm.

Another approach to enhance intravesical chemotherapy admin-
istration is the use of thermochemotherapy in which an endocavi-
tary microwave applicator with thermocouples delivers
hyperthermia (42.5°C) to the bladder wall, as the intravesical agent
is in the bladder. The feasibility of such a system has been demon-
strated, and early studies confirmed a significantly improved imme-
diate response rate with this technology.35 Pharmacokinetic studies
demonstrate an increased yet safe plasma concentration of MMC
with this technology.36

Clinical studies have shown that prophylaxis with MMC and
microwave thermotherapy in Ta and T1 patients was superior to
MMC alone at 24 months of follow-up.37 All patients underwent a
complete TUR, and approximately 40% of the patients in each

group had received prior intravesical therapy. Eight weekly treat-
ments and four monthly maintenance treatments were scheduled.
Six (17.1%) versus 23 (57.5%) recurrences were noted among 75 of
83 patients divided into each treatment group (p� 0.002), hazard
ratio 4.82 (95% CI: 1.95–11.9). In this study, 20 mg MMC was
administered in 50 cc saline. In the passive arm, dwell time was 
1 hour, whereas in the thermotherapy arm the instillation was for at
least 40 minutes with the solution changed at 3 minutes.

Side effects were more common in the thermotherapy arm, with
pelvic pain and posterior wall thermal reaction as the major differ-
ences. No patients terminated treatment because of pain. Addition-
ally, one case of reduced bladder capacity with urge incontinence
was noted in the thermotherapy group. While this study did not
compare optimal MMC therapy to thermo-intravesical therapy, a
clear improvement in prophylactic parameters was noted in the
thermotherapy arm compared to the intravesical arm treated under
similar parameters.

In another study of 52 patients with predominantly higher stage
(40 T1) lesions, in an ablative protocol 21 of 28 patients had a com-
plete response (CR). Four of these CR patients (19%) recurred dur-
ing follow-up. At 15 months no stage progression to T2 was
encountered in the entire cohort.38 In a further study of higher risk
superficial patients (n�90), no progression in stage or grade was
noted at 24 months, and at 1 and 2 years the recurrence rate was
14.3% and 24.6%, respectively.39 Smaller studies demonstrate simi-
lar results.40

Other methods investigated for improving drug delivery include
the use of agents to increase bladder wall permeability such as
hyaluronidase and dimethylsulfoxide (DMSO).41,42 More recently,
magnetically targeted carriers have been studied for their ability 
to effect local targeting of chemotherapy to specific bladder 
locations.43

Combination chemotherapy
Although combination chemotherapy is regularly employed in the
treatment of advanced transitional cell carcinoma, there is relatively
scant literature regarding its use in the treatment of nonmuscle-
invasive cancer. The rationale for novel combinations such as 
gemcitabine and doxorubicin are being studied in vitro.44 In one
study looking at a successive schedule of mitomycin (day 1) and
doxorubicin (day 2) given weekly for 6 weeks, the initial complete
response rate was 50%, and those patients on maintenance therapy
had fewer recurrences in the short term.45 Other studies demon-
strate similar good initial responses but with an increase in local side
effects.46,47
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Intravesical chemotherapy of superficial bladder
cancer: optimization and novel agents

Jessie L-S Au, M Guillaume Wientjes

Introduction
In evaluating treatment of superficial bladder cancer using intraves-
ical chemotherapy, this chapter will explore the pharmacological
basis of intravesical chemotherapy, the mathematics of drug trans-
port in bladder tissues, the optimization of intravesical therapy
using a computational approach to compare drug exposure in 
different parts of bladder tissues, current additional investigational
and novel agents, and perspectives on future research.

Pharmacologic basis of
intravesical therapy

Current status of intravesical
chemotherapy
The rationale for regional therapy is to expose tumors to high drug
concentrations while minimizing the systemic exposure, thereby
enhancing the treatment effect and reducing the host toxicity. The
bladder is an ideal organ for regional chemotherapy.1 The urethra
provides easy and relatively noninvasive access for the introduction
of therapeutic agents. The intact ureterovesical junction prevents
reflux of these agents into the upper urinary tracts. The voluntary
control of the external urinary sphincter provides the opportunity to
control the dwell time, and the agents can be readily removed from
the bladder during micturition.

The goals of intravesical chemo- or immunotherapy, used to treat
nonmuscle-invasive bladder cancer since 1950s,2 are to eradicate
existing/residual tumor, prevent tumor recurrence, and prevent dis-
ease progression. Intravesical therapy is most effective when tumor
burden is minimized by transurethral resection, and is most often
used in high-risk patients (i.e. patients with large, multiple, poorly
differentiated or recurrent tumors, Tis tumors, or tumors with
nuclear p53 overexpression). Bacillus Calmette–Guérin (BCG) rep-
resents the agent of choice for immunotherapy (see Chapter 33). For
chemotherapy, multiple agents, including thiotepa, mitomycin C
(MMC),3 doxorubicin, epodyl, tenoposide (VM-16), and cisplatin,
have been evaluated. Of the 23 reported clinical trials involving
more than 4000 patients, 13 showed statistically significant reduc-
tion in tumor recurrence (14% at 1–3 years benefit over
transurethral resection alone), but not for disease progression.4,5

Patient response to intravesical chemotherapy is highly variable,
ranging from 2% to more than 50%.6 The common adverse effect of
these drugs is local cystitis and reduced bladder capacity. Thiotepa
also produces bone marrow suppression in 10% of patients.

The Southwest Oncology Group showed that BCG produces a
higher recurrence-free rate than MMC (e.g. 49% for BCG versus
34% for MMC after a 39-month median follow-up), but does not
improve the reduction of disease progression rate, and shows a five-
fold higher incidence of severe toxicities (cystitis, dysuria, hema-
turia, low-grade pyrexia).7 About 10% of patients cannot tolerate
BCG because of immunologic reactions.8 BCG maintenance therapy
for 3 years, while more effective than the 6-week induction therapy,
is also more toxic.9 In comparison, chemotherapy with MMC or
doxorubicin, usually given as weekly treatments for 6 weeks, is
equally effective when given for short or long durations (�5 months
versus �3 years).10 Intravesical chemotherapy has been and remains
a popular treatment option.

DDeetteerrmmiinnaannttss  ooff  eeffffiiccaaccyy  ooff  iinnttrraavveessiiccaall
cchheemmootthheerraappyy
In intravesical therapy, the bladder is emptied via catheterization
and the drug is instilled and maintained, usually for 2 hours, after
which time the patient is allowed to void. The treatment goal is to
eliminate the malignant and premalignant cells located in the urine,
on the luminal bladder surface, and/or in the bladder wall. As a very
small fraction of the intravesical dose is absorbed from the bladder
into the systemic circulation (with the exception of thiotepa),11

systemic toxicity is usually not a concern. Hence, the delivery of
drug to tumor cells and the response of tumor cells to the drug
together determine the therapeutic outcome.

PPrroocceesssseess  ggoovveerrnniinngg  tthhee  ddrruugg  ddeelliivveerryy  ttoo
ddiiffffeerreenntt  ppaarrttss  ooff  tthhee  bbllaaddddeerr
Our laboratory has established the pharmacokinetic models describ-
ing the drug concentration profiles, as a function of time and/or tis-
sue depth, in different parts of the urinary bladder. These models,
developed for several drugs (MMC, doxorubicin, 5-fluorouridine),
have been validated in animals and/or human patients.1,3,12–17

Figure 4.1 shows the cross-section of a human urinary bladder,
which consists of urothelium that lines the bladder cavity, lamina
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propria, and superficial and deep muscle layers. In the bladder cav-
ity, the drug concentration changes as a function of time and urine
volume (Equation 1).

Urine pharmacokinetics: Cu � � e��(ka � kd) � t

where Vu � V0 � k0 � t � Vres Equation (1)

Cu depends on Vu or the urine volume at time t, which in turn is
determined by the volume of the dosing solution (V0), residual 
urine volume Vres at the time of drug instillation, and urine 
production during therapy (k0 is production rate constant). Cu also
depends on drug absorption and degradation (ka and kd are the
respective apparent rate constants). In patients, Vres and k0 are the
major determinants of the drug exposure responsible for �90% of
the intra- and interpatient variability, whereas drug absorption 
from the bladder and drug degradation are relatively minor 
determinants.13

The parameters in the urine pharmacokinetic model are deter-
mined by the treatment conditions such as patient dehydration sta-
tus and urinary pH. For example, MMC is unstable at pH �8 and
pH �5,18,19 with a 10-times faster degradation in human urine at pH
5 than at pH 7.13 Both thiotepa and its active metabolite tepa are sta-
ble in alkaline medium (pH 8.4), but are completely degraded in 30
minutes at acidic pH of 4.2.20,21 Urinary pH also affects the ioniza-
tion status and thereby affects the passive diffusion of acidic and
basic drugs across the urothelium.22 Additionally, abnormalities of
the mucosal surface that occur with widespread tumor formation,
inflammation, or mucosal denudation may increase drug absorp-
tion.23 Damage to the bladder by acute cystitis or experimental pro-
cedures such as electrocoagulation enhance the absorption of
doxorubicin and cisplatin in rats,24,25 and increased extent of tumor
involvement enhances the absorption of thiotepa in patients.11

Administration of MMC within 6 days after transurethral resection
also enhances the systemic absorption compared to later adminis-
tration.26 An increased urine volume unfolds the bladder, increases
the surface area and reduces the thickness of the distendable bladder
wall, resulting in increases of drug partition across the urothelium
and systemic absorption of doxorubicin in rats.25 In patients, the
instillation volume may affect the drug contact to the lower half of
the posterior wall of the bladder adjoining the trigone, which is usu-
ally folded by abdominal pressure.27

Drug penetration from urine into bladder tissues consists of 
two processes. The first process is partitioning from urine, presum-
ably by diffusion, across the bladder urothelium, which is not per-
fused by blood and is the absorption barrier.28,29 Fick’s first law
describes the effect of physicochemical and physiologic variables on
drug absorption across a single homogeneous diffusion barrier
(Equation 2).

Dose
�

Vu

Across the urothelium: Diffusion rate �

� kaVuCu Equation (2)

Curo is the concentration at the interface between the urothelium and
the deep tissues; D is the drug diffusion coefficient (dependent on
the ionization and lipophilicity of the drug); K is the drug partition
coefficient; and h and A are the thickness and surface area of 
the urothelium. The decline in drug concentration across the
urothelium is linear with depth. The Curo:Cu ratio indicates the
extent of partitioning.

After crossing the urothelium, the drug is transported through
the deeper tissues that are perfused by capillaries, a process described
by the distributed model.1,14,15,17 The concentration in tissue declines
from Curo to the averaged free drug concentration in blood (Cb).
Cdepth is the concentration at a particular tissue depth. A fraction of
the drug proportional to (Cdepth – Cb) is removed via absorption into
the blood each time the drug encounters a capillary. As the number
of capillaries increases with the distance traveled, Cdepth declines
exponentially with respect to tissue depth at a rate equal to half-
width (w1/2), which is the tissue thickness over which the concentra-
tion declines by 50% (Equation 3). Note that a smaller w2 indicates
a steeper concentration decline across the tissue and that Cu deter-
mines Curo and, therefore, Cdepth.

Beyond the urothelium: Cdepth � (Curo � Cb) �

e�(0.693/w1/2) (depth � urothelial thickness) � Cb Equation (3)

Equations 2 and 3 provide the basis to identify the drugs that 
will show favorable bladder tissue delivery. This is illustrated by
computer simulations that compare the tissue concentration–depth
profiles of drugs with different parameters. Thiotepa was used as an
example of a lipophilic compound that is rapidly and extensively
absorbed into the systemic circulation.11 Lipophilic compounds par-
tition readily across cell membranes (hence a Curo:Cu ratio of 1), and
are readily absorbed into the blood circulation (hence a q or blood
flow-limited removal). Using a q of 95 ml/min/100 g for the bladder
flow in the rat,30 and D�0.3 � 10��6 cm2/sec (approximated on the
basis of the molecular weight of thiotepa),31 the calculated w2 (equals
0.693 (D/q)1¼2) for thiotepa is 30 	m. For comparison, we used
MMC or doxorubicin, both of which are more hydrophilic, and
showed a much lower Curo:Cu ratio of about 1:30 and a much longer
w1¼2 of about 500 	m (experimentally determined in dogs and
humans).1,16,17 Results of the simulations indicate that, in spite of the
30-fold higher partition across the urothelium, the more lipophilic
drug showed lower concentrations in most parts of the bladder tis-
sues (Figure 4.2). This is due to the rapid drainage of the highly

DKA(Cu � Curo)
��

h

Figure 4.1
Cross-section of a human urinary bladder.
Adapted with permission from Wientjes
et al.1
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lipophilic drug into the capillaries. The latter will also result in
higher systemic blood concentrations and compromise the bladder
targeting advantage. The ideal compound for intravesical therapy
should have well-balanced lipophilic and hydrophilic properties so
that it can readily partition across the urothelium, but is not rapidly
absorbed into the capillaries.

HHeetteerrooggeenneeiittyy  iinn  cchheemmoosseennssiittiivviittyy  ooff
hhuummaann  bbllaaddddeerr  ttuummoorrss
The response of human tumors to chemotherapeutic agents was
evaluated using three-dimensional (3D) histocultures of tumors
from individual patients. The major advantage of this experimental
system is the maintenance of intra- and interpatient heterogeneity of
drug response.32,33 The chemosensitivity varied significantly between
tumors; the drug concentrations producing 90% inhibition of DNA
synthesis showed a �40-fold variation for MMC, �100-fold for
doxorubicin, 40-fold for 5-fluorouridine, and 430-fold for pacli-
taxel.14,34,35 In general, these effective drug concentrations are 10–100
times higher than those in monolayer cultures of human bladder
tumor cells.36–38 This significant intertumor heterogeneity in chemo-
sensitivity represents a potential cause of the variable and incom-
plete patient response.

For MMC, the tumor sensitivity was inversely correlated with
tumor malignancy, with greater activity in well-differentiated 
superficial tumors, and lesser activity in undifferentiated, invasive,
and more rapidly proliferating tumors.39 MMC activity is also posi-
tively correlated with the expression of its two activating enzymes:
DT diaphorase (also named NQO1 or NAD(P)H:quinone 
oxidoreductase) and cytochrome p450 reductase.40–49

Optimization of intravesical
chemotherapy

Overview
The following example illustrates our experience using a computa-
tional approach to compare the drug exposure in different parts of
bladder tissues (where tumors reside) with the exposure required for
drug effects, in order to predict the treatment outcome and, more
importantly, to synthesize an optimal MMC treatment regimen 
that was predicted to nearly double its efficacy (detailed in Wientjes
et al50).

DDrruugg  eexxppoossuurree  aatt  ttaarrggeett  ttuummoorr  ssiitteess
We studied the pharmacokinetics of MMC in plasma and urine of
patients treated by intravesical therapy (10 patients receiving a total
of 28 treatments), and the tissue pharmacokinetics in cystectomy
patients and in animals (dogs and rabbits). The plasma pharmaco-
kinetic data indicate insignificant MMC absorption into the sys-
temic circulation. The urine and bladder tissue pharmacokinetic
data were analyzed using Equations 1–3 to obtain the values of the
model parameters (Vres, k0 and ka + kd for the urine pharmacokinetic
model; Cu:Curo ratio, Cu:Cb ratio, and w1¼2 for the tissue pharmaco-
kinetic model). Note that alterations of the urine pharmacokinetic
parameters will alter the Cu and, therefore, the Curo and the CxT 
values in different parts of the bladder.

DDrruugg  eexxppoossuurree  rreeqquuiirreedd  ffoorr  aaccttiivviittyy
Results of the MMC pharmacodynamics in 3D histocultures of
patient bladder tumors indicated a �40-fold variation in tumor sen-
sitivity. As other investigators reported higher MMC activity at
acidic pH in monolayer cultures of human tumor cells,51–54 we 
investigated the effect of pH on MMC activity in 3D cultures and
found that the 10-fold higher activity at acidic pH compared to neu-
tral pH was observed in monolayer cells but not in either multilayer
cultures of the same tumor cell line or histocultures of patient
tumors, because of the slow equilibration between intracellular 
and extracellular pHs in multilayered systems (requiring at least 
8 hours).38

TTrraannssllaattiinngg  iinn  vviittrroo  pphhaarrmmaaccooddyynnaammiiccss  ttoo
iinn  vviivvoo  ttrreeaattmmeenntt  eeffffeecctt
The common denominator between in vitro and in vivo pharmaco-
dynamics is the drug exposure under these two conditions. Equa-
tion 4 describes the relationship between drug concentration C,
exposure time T, and the resulting pharmacologic effect.

Cn � T � effect Equation (4)

When n equals 1, the concentration and the exposure time are
equally important in determining the effect. Concentration is 
more important when n is larger than 1, and time is more important
when n is smaller than 1. The n value can be determined from the 
in vitro pharmacodynamics attained at various exposure times.
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Figure 4.2
Effects of physicochemical properties of a drug on its bladder
tissue penetration. Computer simulations for lipophilic (solid
line) and hydrophilic (broken line) compounds, using equal
initial values of Cu of 1000 	g/ml and Cb of 1 	g/ml.
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To accommodate the differences in the drug concentration—time
profiles under in vitro conditions (where drug concentrations
remain relatively constant) and in vivo conditions (where concen-
trations change with time), CnxT can be calculated as the time inte-
gral of Cn over time (Equation 5). For MMC, the average n value was
1.24, and statistical analysis indicated that the pharmacodynamics of
one-half of the 30 patient tumors were better described by an n value
of 1.24, while the other half was better described by an n of 1.

Cn � T � �T

0
Cn � dT Equation (5)

IInntteeggrraattiioonn  ooff  pphhaarrmmaaccookkiinneettiiccss  aanndd
pphhaarrmmaaccooddyynnaammiiccss  ttoo  eessttaabblliisshh  tthhee
pphhaarrmmaaccoollooggiicc  bbaassiiss  ooff  vvaarriiaabbllee  
aanndd  iinnccoommpplleettee  rreessppoonnssee  ttoo  
iinnttrraavveessiiccaall  MMMMCC
Figure 4.3 shows the three C�T-tissue depth profiles of MMC 
simulated using the highest, average, and lowest Cu values obtained
from patients. Also shown are the drug exposures producing 90%
inhibition of DNA synthesis in 30 human bladder tumors (Cn�T90),
placed according to the anatomical location of the tumors (e.g. Ta
and T1 tumors are located on the urothelium and lamina propria, or
a tissue depth of 200 and 700 	m, respectively). The probability of
tumors receiving CnxT90 was 90% for Ta and 17% for T1 at the high-
est C�T-depth profile, 22% for Ta and 0% for T1 tumors at the
average profile, and 0% for Ta and T1 tumors at the lowest profile. 
Note that none of the T2, T3 and T4 tumors would receive Cn�T90.

These data suggest that the large intra- and intersubject variability in
urine/tissue pharmacokinetics and tumor chemosensitivity con-
tribute to the varying and incomplete patient response to intravesical
MMC treatment.

CCoommppuutteerr  ssiimmuullaattiioonnss  ttoo  sseelleecctt  ooppttiimmaall
ttrreeaattmmeenntt  ccoonnddiittiioonnss
We next evaluated whether increasing the drug exposure in tumors
by reducing the sources of pharmacokinetic variability would pro-
duce therapeutic benefits. The goal was to identify an optimized
MMC regimen that can be demonstrated, in a phase III trial with
reasonable financial and patient resources, to be more efficacious
than the usual community practice. The resource consideration was
motivated in part by the fact that multiple previous clinical trials
failed to show conclusive results on the dose-effect or treatment
time-effect relationships of intravesical MMC therapy,55–59 presum-
ably because of the inadequate sample size (see below). We elected
to use computer simulations to predict the Cn�T values in bladder
tissues and, consequently, the drug effects and the clinical outcomes
under various treatment conditions. This computational approach
also enabled us to identify the sample size with appropriate statisti-
cal power.

In a typical intravesical treatment, the bladder is emptied by
catheterization without checking for the completeness of bladder
emptying, patients are not asked to refrain from fluid and caffeine
intake, and the urine pH and urine production rate are not con-
trolled. These conditions, on average, yielded a residual urine vol-
ume of 32.4 ml, urine production rate of 1.48 ml/min, and acidic
urinary pH. By controlling the catheter position and patient posi-
tioning, and by sonographically checking the residual volume, a
minimal residual urine volume of 0–10 ml can be achieved. Results
obtained from healthy volunteers showed that restricting fluid and
caffeine intake overnight reduced the urine output to 0.63 ml/min,
and administration of bicarbonate on the night before and again in
the morning was sufficient to control the urine pH at about 7, which
would minimize the MMC degradation. The historical intravesical
MMC dose ranges from 20 to 60 mg, dissolved in 20 or 40 ml
water.2,6,55,60,61 The simulations compared the target site drug expo-
sure at three doses, two dosing volumes, two residual urine volumes,
two urine production rates, two urine pH values, and used n (pharma-
codynamic parameter in Equation 4) values of 1.24; in the simulations,
each parameters was altered, independently and simultaneously, to
project the improvement in the target-site exposure (Cn�T) for dif-
ferent treatment conditions (Table 4.1). As single parameters, the
rank order for enhancing the CnxT was dose � residual volume �
urine production � dosing volume � urine pH � dwell time. 
Table 4.1 also shows the fraction of tumors exposed to the CnxT90.

With the assumption that several logs of cytoreduction are
required for eradicating tumor cells (i.e. 90% reduction in a regimen
of weekly treatments for 6 weeks), the fraction of tumors receiving
Cn�T90 was used to calculate the benefit offered by adjuvant MMC
therapy. The results indicated marginal improvement achieved by
changing individual parameters. For example, an increase of the
dose from 20 to 40 mg increased the fraction of patients with Ta
tumors receiving Cn�T90 from 22% to 56% but had no effect on
patients with T1 tumors. Assuming a patient population with an
equal distribution of Ta and T1 tumors, this increase in drug 
exposure was calculated to produce an 8% improvement in the
recurrence-free rate. Interestingly, increasing the dwell time from 
2 to 4 hours did not produce an improvement. This is because the
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Figure 4.3
Treatment efficacy simulations based on bladder wall
concentrations and tumor chemosensitivity. Simulated bladder-
wall tissue Cn�T versus depth profiles based on the highest,
average, and lowest urine concentration profiles obtained from
patients. Cn�T90 (•) values were calculated from the IC90 using
equation 5 and an n value of 1.24. Adapted with permission
from Wientjes et al.50
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drug concentration in urine at 2 hours was �10% of the initial con-
centration, thus resulting in a minimal increase in cumulative drug
exposure. Likewise, increasing the dose from 40 mg/20 ml to
60 mg/30 ml (2 mg/ml is the maximum MMC solubility) did not
show improvement because the tumor chemosensitivity was such
that the 20% increase in drug exposure did not result in a greater
fraction of responding tumors. Simultaneous optimization of five
parameters (dose, 40 mg; dosing solution volume, 20 ml; urine-
production rate constant, 0.63 ml/min; postcatheterization urine
volume, 0; pH, 7) resulted in an increase in drug exposure by 5.7
(n�1) or 8.5-fold (n�1.24).

The conventional paradigm in clinical oncology is to test the
effect of individual parameters. However, as shown above, doubling
the dose would increase the response rate by only 8%, which would
require �900 patients (�450 per arm) to detect a statistically signif-
icant difference at 80% power. Similarly, testing the effect of the
remaining parameters, one at a time, would require at a minimum
several thousand patients. As there are insufficient resources to sup-
port multiple trials of this magnitude, a more rational and realistic
approach was to optimize the five parameters that, based on the sim-
ulation results using an n value of 1.24, would deliver Cn�T90 to 78%
and 25% of Ta and T1 tumors, respectively, and would result 
in a 20% improvement over the standard treatment. For an n 
value of 1, the calculated improvement was 18%. Improvements of
18% to 20% are significant and can be detected with a modest sam-
ple size of 232 patients (116 per arm) or a total of 116 recurrences, at
a 5% significance level with 80% power. These considerations led to
a prospective two-arm randomized multi-institutional phase III
trial.

PPhhaassee  IIIIII  ttrriiaall  rreessuullttss  ddeemmoonnssttrraattiinngg
tthheerraappeeuuttiicc  bbeenneeffiittss  ooff  tthhee  ooppttiimmiizzeedd
MMMMCC  tthheerraappyy
Fourteen academic and research centers participated in the trial. The
study population consisted of patients with histologically proven

transitional cell carcinoma of the bladder at high risk for recurrence
due to:

●● two or more episodes of histologically proven Ta, Tis, or T1
transitional cell carcinoma

●● multifocal bladder tumors (defined as three or more papillary
tumors present simultaneously or Tis involving at least 25% of
the bladder surface area and/or in two or more biopsy sites),
and/or

●● primary or solitary tumors that were �5 cm in size, of grade 3, or
exhibited DNA aneuploidy.

Patients with adequate bone marrow reserve, adequate renal
function, and a Karnofsky performance score of 50–100 were ran-
domized within 34 days of transurethral bladder tumor resection, by
four prognostic criteria: 1) presence versus absence of Tis tumor; 2)
grade 3 versus grades 1 and 2 tumors; 3) multifocal versus unifocal
tumors; and 4) recurrent versus primary tumors. Patients with
MMC treatments within the previous 56 weeks, prior muscle-
invasive (T2–4) tumors, concurrent malignancy within the last 
5 years, or pregnancy were excluded.

Patients in the optimized arm were instructed to refrain from
drinking fluids for 8 hours prior to and during MMC treatment,
were given oral doses of 1.3 g sodium bicarbonate the night prior to,
the morning of, and 30 minutes prior to drug treatment. These
patients were catheterized; their post-void residual urine volumes
were measured using a bladder ultrasound instrument and reduced
by repositioning the catheter and/or by changing the position of the
patient, until the residual urine volume was less than 10 ml. MMC
(40 mg in 20 ml sterile water) was then instilled intravesically
through the Foley catheter by gravity, and retained in the bladder for
2 hours. Patients in the standard arm received a lower MMC dose
(20 mg in 20 ml), were not instructed to exercise voluntary dehydra-
tion, and did not receive oral sodium bicarbonate or undergo addi-
tional postcatheterization bladder-emptying measures. MMC
treatments were given weekly for 6 weeks. Primary endpoints 
were recurrence and time to recurrence. Patients in the two arms did
not differ in demographics, disease characteristics, or history of
intravesical therapy.

Table 4.1 Simulations of bladder wall exposure and treatment effect*

Percent of tumors
exposed to Cn�T90

Variable changed Cn�T Cn�T at Improvement Ta T1
urine 200 mm factor

n�1.24
Standard (Dose�20, V0�20, k0�1.48, Vres�32.4, pH�5, Tinst�120) 32,179 374 1.00 22.2 0.0
Instillation volume, from 20 to 40 ml 24,779 288 0.77 55.6 0.0
Dose, from 20 to 40 mg 76,005 882 2.36 44.4 0.0
Urine production, from 1.48 to 0.626 ml/min 44,702 519 1.39 55.6 0.0
Residual volume, from 32.4 to 0 ml 62,092 721 1.93 22.2 0.0
pH, from 5 to 7 32,237 432 1.16 22.2 0.0
Instillation time, from 120 to 240 min 32,962 383 1.02 22.2 0.0
Optimized (Dose�40, V0�20, k0�0.63, Vres�0, pH�7, Tinst�120) 274,919 3191 8.53 77.8 25.0
High dose combination (Dose�60, V0�30, k0�0.63, Vres�0, 332,968 3865 10.33 77.8 25.0
pH�7, Tinst�120)

n�1
Standard (Dose�20, V0�20, k0�1.48, Vres�32.4, pH�5, Tinst�120) 9928 273 1.00 22.2 0.0
Optimized (Dose�40, V0�20, k0�0.63, Vres�0, pH�7, Tinst�120) 56,871 1564 5.73 77.8 16.7

* The variables were altered and the resulting Cu and Cn�T were calculated using equations 1–4. Simulations were done using two n values, 1.24 and 1.
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For hematologic toxicity, one patient in the standard arm showed
a transient reduction in white blood cell count, whereas no patients
in the optimized arm showed toxicity. For nonhematologic toxicity,
only dysuria was statistically significantly higher in the optimized arm,
and it did not result in higher frequency of treatment termination
(one termination due to dysuria in each arm).

Kaplan–Meier analyses of recurrence in the intent-to-treat group
and the evaluable group indicated that, in both groups, patients in
the optimized arm had a statistically significantly longer time to
recurrence and a higher recurrence-free fraction at all time points
compared to patients in the standard arm (Figure 4.4). Improve-
ments were found across all stratification risk groups (tumor stage,
grade, focality, and recurrence, stratified log-rank test). The close
alignment between the clinical outcome (18–19% improvement in
recurrence-free rate) and the simulation predictions (18–20%
improvement) is noteworthy and lends support to using the effect-
based, computational approach to identify/design the optimal
intravesical treatment.

Additional investigational and
novel agents
AAnntthhrraaccyycclliinneess
Epirubicin, a standard therapy in Europe, shows a dose-dependent
efficacy between 20 and 40 mg per 40 ml, with no further improve-
ment from 50 to 100 mg per 50 ml.62 In a study with a 6-year 
follow-up, perioperative epirubicin is more effective than interferon-


in preventing recurrence.63 Mitoxantrone shows variable activity up
to the level similar to that of doxorubicin.64–66 Pirarubicin67–69 shows
slightly better activity than saline controls. Other anthracyclines,
including (2´R)-4´-O-tetrahydropyranyl-doxorubicin and amru-
bicin have undergone limited clinical evaluation.70–72 Valrubicin
(AD-32) provides higher bladder penetration due to its greater
lipophilicity than does doxorubicin, interferes with the normal
DNA breaking–resealing action of DNA topoisomerase II, and
causes chromosomal damage and cell cycle arrest in the G2 phase.73

Valrubicin is approved for patients with BCG-refractory Tis tumors
unsuitable for cystectomy, whereas valrubicin produces a 20% com-
plete response rate with no evidence of disease in 8% of patients
after a median follow-up of 30 months.74 Valrubicin is not recom-
mended in patients that can tolerate cystectomy because of the risk
of progressive disease.75

MMiittoommyycciinn  CC--rreellaatteedd  ttrreeaattmmeennttss
Several experimental approaches to promote MMC penetration into
bladder have been evaluated. In patients with high-grade tumors
after failing other treatments, combination of MMC with hyperther-
mia shows a 75% recurrence-free survival after 20 months of follow-
up.76,77 Application of electric current (20 mAmp for 30 minutes)
enhances the urothelium penetration and systemic absorption of
MMC, and improves the recurrence-free survival in high-risk
patients with T1 and Tis tumors,78 but does not ablate the marker
lesions.79 Our laboratory is evaluating the use of a chemosensitizer to
enhance the tumor response to MMC (see below).

EO9 is an indolequinone bioreductive agent with promising pre-
clinical activity.80 The enzyme NQO1, important for its bioactiva-

Figure 4.4
Kaplan–Meier analysis of treatment outcome in (left) intent-to-treat and (right) evaluable groups. Symbols indicate censored patients,
error bars show 95% confidence intervals (CI). (Left ) In the intent-to-treat group of patients (n�230), median time to recurrence was
11.8 months in the standard arm (n�111) and 29.1 in the optimized arm (n�119). For the standard arm, the recurrence-free
percentages at 1-, 3- and 5-years were 48.0 (CI: 38.4–57.7), 28.4% (CI: 18.8–38%), and 24.6% (CI: 14.9–34.3%), respectively. For the
optimized arm, the recurrence-free percentages at 1-, 3- and 5-years were 61.3 (CI: 52.2–70.4), 44.5% (CI: 34.7–54.3%), and 41.5% 
(CI: 30.9–51.1%), respectively. (Right) In evaluable patients (n�201), median time to recurrence was 11.3 months in the standard arm
(n�99) and 29.1 in the optimized arm (n�102). For the standard arm, the recurrence-free percentages at 1-, 3- and 5-years were 
47.5 (CI: 37.6–57.4), 27.1% (CI: 17.5–36.7%), and 23.5% (CI: 14–33%), respectively. For the optimized arm, the recurrence-free
percentages at 1-, 3- and 5-years were 63.3 (CI: 53.9–72.7), 44.4% (CI: 34.1–54.7%), and 42.6% (CI: 32.3–52.9%), respectively.
Reproduced with permission from Au et al.3
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tion, is elevated in a subset of superficial bladder tumors.81 A phase I
study showed complete disappearance of marker lesions in six of
eight patients.82

AAnnttiimmeettaabboolliitteess
Gemcitabine, an active systemic agent in advanced bladder cancer, is
well tolerated and shows insignificant systemic absorption when
given as intravesical therapy in doses of 2 g in 50 or 100 ml saline.83–86

5-Fluorouracil has activity when given by long-term systemic or 
6-week intravesical administration, but its activity appears to be lim-
ited to tumors with low expression of its major target enzyme,
thymidylate synthase.87,88 Oral 5-fluorouracil did not enhance the
effect of perioperative intravesical doxorubicin.89

AAnnttiimmiiccrroottuubbuullee  aaggeennttss
Our MMC and doxorubicin studies suggested the following desir-
able properties of agents for intravesical therapy:

●● higher penetration across the urothelium and longer retention
in tissues

●● effective against the more rapidly proliferating bladder tumors
●● does not require functional p53 for apoptosis induction as 60%

of bladder cancer shows high frequency of p53 mutation.90–98

A potential candidate is paclitaxel, which has activity against
metastatic bladder cancer,34 shows high lipophilicity and partition-
ing across the urothelium, tight binding to intracellular macromol-
ecules resulting in significant drug accumulation and retention in
tumor cells,15,99 and can induce apoptosis through p53-dependent or
p53-independent pathways.100,101 An earlier phase I trial with the
Food and Drug Administration (FDA)-approved paclitaxel formu-
lation, given intravesically, did not show activity (D. Lamm, per-
sonal communication), possibly due to the sequestration of
paclitaxel in Cremophor micelles.102 Dimethyl sulfoxide (DMSO)
promotes the paclitaxel release by altering the Cremophor micelle
structure and promotes paclitaxel penetration into bladder tissues
by disrupting the urothelium.103 However, these beneficial effects of
DMSO were compromised by the increases in urine production rate
and drug permeability, and clearance by the capillaries.104 These
findings have led to the development of rapid-release, paclitaxel-
loaded gelatin nanoparticles (~600 nm diameter) that release
approximately 90% of the drug in 2 hours, and yield higher concen-
trations in the urothelium and lamina propria than the Cremophor
formulation.105 The vinca alkaloid vinorelbine showed some activity
in a preliminary phase I trial.106

IImmmmuunnee  ssttiimmuullaattoorrss
Several immune stimulators (e.g. hemocyanin, bropirimine, and
interferons) have shown some efficacy (see Chapter 33).

CCoommbbiinnaattiioonn  tthheerraappyy
The therapeutic value of combination chemo- or immunochemother-
apy in advanced cancers is well established. There have been limited

attempts to develop this modality for intravesical therapy in
patients; epirubicin does not improve the response to BCG,107

whereas a combination of the bleomycin analog peplomycin and
doxorubicin shows improvement over single agents.67

MMoolleeccuullaarr  ttaarrggeettss
Loss of tumor suppressor genes p53 and RB, overexpression of
oncogenes and peptide growth factors and their ligands, and 
alterations in cellular adhesion molecules and tissue microenviron-
ment all play a role in bladder tumor formation, growth, and 
metastasis.108 The therapeutic targets under preclinical evaluation
include: 1) epidermal growth factor receptor (EGFR), i.e. EGFR
inhibitors and EGF-linked therapeutics, as superficial bladder can-
cer shows high EGFR expression109,110; and 2) p53, as its mutation is
correlated with poor prognosis.111–115 Suramin, a polysulfonated
compound that broadly inhibits polypeptide growth factors, dis-
plays chemopreventive properties in a mouse superficial 
bladder carcinogenesis model.116 A phase I intravesical treatment
with single agent suramin showed good tolerability but limited 
antitumor activity.117

Our laboratory recently established that acidic and basic fibrob-
last growth factors (FGF) expressed in solid tumors are responsible
for broad-spectrum resistance to anticancer drugs, and that FGF
inhibitors, including monoclonal antibodies and suramin, enhance
the activity of chemotherapy. The chemosensitizing effect of
suramin shows an unusual dose–response relationship, occurring
only at low, nontoxic doses and not at higher doses.118–122 Results of
a phase II trial in lung cancer patients indicate survival benefits of
adding nontoxic doses of suramin to the standard chemotherapy
(paclitaxel plus carboplatin), thus providing the clinical proof-
of-concept of the suramin chemosensitization.123,124 Separate pre-
clinical studies have shown that nontoxic suramin treatments signif-
icantly enhanced the in vitro and/or in vivo MMC activity in
xenograft and patient bladder tumors, without enhancing the host
toxicity.125 Finally, combination of chemotherapy with an FGF
inhibitor is appealing as bFGF overexpression is associated with the
development and chemoresistance of bladder cancer, and poor
prognosis of bladder cancer patients.126–130 Studies to identify the
appropriate chemosensitizing suramin dose for intravesical therapy
are ongoing in our laboratory.

Perspectives
The therapeutic value of intravesical immuno- or chemotherapy in
superficial bladder cancer is well documented. However, in spite of
the theoretical advantage of being able to completely eliminate the
malignant cells, these treatments have not yielded 100% recurrence-
free survival. Hence, further research is needed.

For MMC, optimizing the treatment conditions to maximize the
drug delivery to tumors nearly doubles the recurrence-free survival
in high-risk patients to about 40%. Further improvement may be
possible by enhancing MMC penetration into bladder tissues using
physicochemical methods such as electromotility or hyperthermia.
A second approach is patient selection. We found in the phase III
MMC trial that a small subset of African–American patients per-
formed far worse than Caucasian patients, suggesting a genetic dif-
ference in patient response.3 A potential candidate to determine
patient susceptibility is the expression of quinone reductases
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responsible for MMC activation, which positively correlates with
MMC activity in patient bladder tumors.131,132 Further elucidation of
this mechanism may provide a pharmacogenetic approach to prese-
lect the patients likely to respond to intravesical MMC therapy. A
third approach is to use chemosensitizers or other chemotherapeu-
tic agents to enhance the activity of MMC. A fourth approach is to
identify new agents that provide more favorable bladder penetration
and retention characteristics and have high potency against bladder
tumors with diverse pathobiologic properties.

An unanswered question in intravesical therapy is the optimal
duration of therapy. The current approach of six weekly cycles is
empirically based. Fewer treatments may be sufficient and should be
evaluated. Finally, the Southwest Oncology Group Trial 8795, in
which BCG was found to be superior to MMC, used an MMC pro-
tocol that was essentially identical to the standard arm in our phase
III trial.3 This consideration, together with the fact that MMC pro-
duces lower and more tolerable toxicity than BCG, suggests that it
may be worthwhile to compare the optimized MMC regimen to use
of BCG.
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5
Intravesical immunotherapy: BCG

Lori A Pinke, Donald L Lamm

Introduction
Bacille Calmette–Guérin (BCG), a live attenuated vaccine developed
against tuberculosis in 1921, is currently the most effective intraves-
ical therapy for bladder cancer. Pearl observed that those patients
with tuberculosis had significantly fewer malignancies compared
with a control group. He proposed an antineoplastic effect of tuber-
culosis infection in 1929.1 The use of BCG in the treatment of blad-
der tumors was first reported by Morales in 1976. Administration of
both intradermal and intravesical Armand Frappier BCG for 
6 weeks decreased the rate of tumor recurrence. As previously
demonstrated in animal models, he found that limited tumor load
was a crucial factor in determining the effectiveness of BCG therapy
because patients with limited metastatic disease did not demonstrate
remission.2

The first controlled trial confirming the efficacy of intravesical
BCG for prophylaxis was reported by Lamm and colleagues in 1980.
Thirty-seven patients were randomized to either surgical resection or
resection plus intravesical and percutaneous BCG therapy. The recur-
rence rate after 1 year was 22% in patients receiving BCG after tumor
resection, significantly lower than the 42% recurrence rate in those
receiving resection alone (p�0.01).3 Early trials also showed a role
for BCG in the treatment of residual disease after surgical resection.
Tumor regression was seen in 59% of patients that were incompletely
resected and then received weekly doses of intravesical and intrader-
mal BCG for 6 weeks.4 Subsequent controlled trials comparing sur-
gical resection alone to resection and adjuvant BCG treatment
demonstrated significantly lower recurrence rates when patients
received BCG. These results are summarized in Table 5.1.

These early studies established BCG as a therapeutic agent in the
treatment and prevention of recurrent bladder tumors. This chapter
will summarize the use of BCG in carcinoma in situ (CIS), Ta and
T1 transitional cell carcinoma (TCC). Its efficacy will be compared
to other standard intravesical agents. Practical issues such as dosage
schedules and treatment of toxicity will be described. Finally, recent
work on optimization of BCG dosing, including dose reduction and
maintenance dosing, will be reviewed.

Treatment indications
Carcinoma in situ has been shown to have a high rate of progression
to muscle-invasive disease, with rates ranging from 50% to 83% in
long-term studies.5–8 Intravesical immunotherapy with BCG has a
major impact on this high-risk pathology with complete response
rates in the range of 70% with six instillations and 84% with an 
additional three instillations at 3 months.9 Brosman demonstrated a

complete response rate of 94% and recurrence rate of 13% using
induction and an 18-month maintenance regimen with an average
of 5.25 years’ follow-up.10 Patients with a complete response have a
durable response as well: 65% may remain disease-free for 5 years or
more.11,12 Due to these impressive results, BCG is regarded as the
best initial therapy for treatment of residual CIS and prophylaxis for
recurrence and progression.

Nonmuscle-invasive TCC (Ta, T1) is another clinical situation in
which recurrence and progression rates may be modified by intrav-
esical BCG. The risk of recurrence after initial resection is 80% in
patients with Ta or T1 tumors that were followed for a minimum of
20 years.13 A subset of patients within this group are at highest risk,
namely those with large, multiple, poorly differentiated tumors or
concurrent CIS.

Management of T1 grade 3 tumors is particularly challenging
since as much as 30% of patients may be understaged.14 If treated
with transurethral resection (TUR) alone, 50% to 80% may develop
recurrences. Several nonrandomized BCG studies have shown 
efficacy in recurrence and progression prevention, and in disease-
specific death rates. Pansadoro et al found a recurrence rate of 28%
and a progression rate of 12% with a disease-specific death rate of
2% at 5 years.15 These patients received 6 weeks of induction BCG
with 3 months of maintenance. Hurle et al also demonstrated suc-
cess in this patient group. Patients received induction and then
monthly maintenance for 1 year. The recurrence rate was 23.5%,
progression rate 13.7%, and disease-specific death rate 11.8%.16 The
management of patients with T1 grade 3 tumors is discussed in
detail in Chapter 6.

Special Circumstances
Prostatic urethral involvement with CIS or TCC needs to be 
differentiated from stromal invasion as the latter situation holds no

Table 5.1 Controlled BCG trials: percent tumor
recurrence

Lead author No. pts No BCG (%) BCG (%) p Value 

Lamm42 57 52 20 �0.001
Herr43 86 95 42 �0.001
Herr44 49 100 35 �0.001
Yamamoto45 44 67 17 �0.05
Pagano27 133 83 26 �0.001
Melekos46 94 59 32 �0.02
Krege47 224 48 29 �0.05
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role for BCG. Limited non-invasive urethral involvement may, 
however, be managed with BCG, with or without TUR. Orihuela
and colleagues demonstrated that 86% of patients with mucosal
involvement of the prostatic urethra had a sustained complete
response in both the prostate and the bladder. They suggest 
that transurethral resection of the prostate (TURP) plays a crucial
role by facilitating the immune response to BCG in the prostate.17

Other authors demonstrated a local response rate of 56% to 83% in
small series with limited follow-up.18–20 BCG is a reasonable option
for patients with non-invasive disease in the prostatic urethra, but
care must be taken to exclude stromal involvement using staging
TURP.

BCG has applications in the treatment of upper tract TCC. 
While the standard of care in this situation is nephroureterectomy,
situations such as a solitary kidney or significant renal impairment
raise the desire for preservation of the renal unit. Many different
techniques have been reported. Percutaneous resection coupled
with antegrade BCG administration can be accomplished after 
the nephrostomy tract is well established and shows no evidence of
extravasation.21 BCG can be delivered in a retrograde manner 
after endoscopic resection of the ureteral orifice and placement 
of a ureteral stent, with subsequent intravesical BCG instillation.22

A cystogram should be done to confirm that reflux reaches the
tumor site and to determine the volume in which BCG must be
delivered. (Editor’s note: Alternatively, a single J stent can be passed
suprapubically, providing convenient access to the upper tract 
[P. Schulam, personal communication].) A limited series of patients
with solitary renal units was treated with percutaneous and uretero-
scopic tumor resection and subsequent BCG; 5 of 10 were alive at 
24 months with no evidence of disease.23 Patients following this
course of treatment for upper tract disease should be counseled that 
the price paid for preserved renal function is the risk of progressive
disease.

Patient Selection
As the previous examples demonstrate, BCG is a therapeutic option
in a number of clinical scenarios. Proper patient selection serves to
identify those that will benefit most from intravesical therapy.
Primary low-grade Ta disease does not necessarily require addi-
tional intravesical therapy, though controlled trials and meta-analy-
sis show that recurrence can be reduced with a single postoperative
chemotherapy instillation.24 However, if other risk factors for pro-
gression—such as multifocality, prior recurrence, large tumors, high
tumor grade or lamina propria invasion—are present, immunother-
apy is indicated. Stage T1 TCC carries a high recurrence rate, which
may be minimized with prophylactic BCG after resection. It is well
recognized that the presence of CIS poses high risk, and BCG is
effective for both treatment and prophylaxis.

The success of BCG immunotherapy depends on several 
factors:

1. Bladder tumor burden should be minimized through
transurethral resection. Murine model studies have shown
improved response with cell volumes less than 103 cells. 

2. BCG and the remaining tumor cells must be in juxtaposition.
Tumor sites away from the area of instillation may not
respond.25

3. Success requires an immunocompetent host. Patients must be
able to mount a local or systemic inflammatory response.

Dose Optimization
Murine bladder tumor models have been used to evaluate
immunotherapeutic agents and optimize dosing. Lamm et al
reported on a series of experiments in which varying doses of BCG
strains, including Tice, Pasteur, and Glaxo, were administered to
mice with previously excised bladder tumors. The dose–response
curve with survival as the endpoint was bell shaped. The antitumor
effect peaked at a dose of 107 colony-forming units, with higher
doses actually decreasing the antitumor response. The presumed
mechanism for this is diversion of the immune response from the
tumor to BCG or impairment of the immune response due to anti-
genic excess.26

These early mouse studies set the stage for subsequent human 
trials to investigate the effect of dose reduction. A low dose regimen
utilizing BCG Pasteur strain, 75 mg, was compared to the higher
dose of 150 mg. A 6-week induction course was given, followed by a
2-year maintenance course for all responders. The time-to-failure
curves showed a disease-free interval significantly higher in the low
dose group compared to the high dose group (p � 0.0009). Progres-
sion rates were similar. An additional benefit of low dose therapy is
a reduction in side effects such as cystitis. The low dose regimen had
a significantly lower (p � 0.05) level of side effects compared to high
dose.27 Other researchers have confirmed the benefits of reduced
doses, in doses ranging from 30 to 75 mg.28,29

There is an increasing body of work to suggest that maintenance
therapy is another way to maximize the effectiveness of BCG. 
Southwest Oncology Group (SWOG) Trial 8795 randomized
patients to either 50 mg Tice BCG or 20 mg mitomycin C (MMC)
weekly for 6 weeks and then monthly for 1 year. The recurrence-free
survival was significantly prolonged (p � 0.017 proportional hazard
regression) in patients receiving BCG compared to MMC.30

SWOG 8507 evaluated toxicity, recurrence, progression, and 
survival when patients with CIS or high risk TCC received either
induction BCG or induction and maintenance BCG. Induction con-
sisted of 120 mg Connaught BCG intravesically and 107 colony-
forming units percutaneously weekly for 6 weeks. Maintenance arm
patients were treated with sets of three successive weekly intravesi-
cal and percutaneous administrations of BCG at 3 months, 6 months,
and every 6 months thereafter for a total of 3 years. Median recur-
rence-free survival was 35.7 months in the induction group versus
76.8 months in the maintenance group (log rank, p � 0.0001). The
median progression-free survival was 111.5 months without main-
tenance, and had not been reached with over 10-years’ follow-up in
the maintenance arm (log rank, p � 0.04). The overall 5-year survival
was 78% in the induction group compared to 83% in the mainte-
nance group, which was not statistically significant.9

This treatment regimen has been described as the ‘6 � 3’ plan.
The three weekly maintenance doses are crucial, because a number
greater than that has a depressant effect on the immune response.
During the maintenance instillations, the immune stimulation peaks
at 3 weeks and may be suppressed with subsequent instillations.31

The suppression seen with subsequent doses may account for the
lack of success seen in Palou et al’s trial. This study randomized
patients to a control group receiving 6-week induction alone or a
maintenance group receiving an additional six instillations every 
6 months (6�6) for a 2-year period. There was no significant differ-
ence in recurrence or progression compared to controls.32

Maintenance therapy is certainly one of the important recent 
topics in BCG. It seems to offer a number of advantages over tradi-
tional induction-only therapy. Immunostimulation wanes with
time, and maintenance therapy serves to ‘boost’ the immune
response. Furthermore, since TCC is a field change disease, the
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patient’s entire urothelium remains at risk for the course of their
life. Maintenance therapy maximizes the immune surveillance over
the long term.

BCG dosing
Early BCG protocols consisted of weekly instillations of 120 mg
BCG for 6 weeks. This was accompanied by an intradermal injection
using the Tine or multiple puncture technique. Percutaneous 
injection was initiated after preliminary studies failed to demon-
strate skin test conversion after only intravesical instillation. In a
randomized trial, maintenance BCG had an equivalent efficacy for
recurrence prevention compared to percutaneous and intravesical
BCG.33 Additional early studies for treatment of CIS showed com-
plete response rates of 68% to 100% with intravesical BCG
alone.10,34,35

There are currently a number of BCG strains commercially 
available. All of these are derived from the initial strain developed at
the Pasteur Institute. Commonly used strains include Connaught,
Pasteur, Tice, Armand Frappier, and Tokyo. While the individual
doses for each strain may vary, their efficacy is comparable. 
Complete response rates in the treatment of CIS range from 60% 
to 79%.12

Efficacy
Intravesical chemotherapy is effective in the prevention of tumor
recurrences. Comparative studies with BCG established its superior-
ity to thiotepa, epirubicin, and doxorubicin in the prevention of
recurrence (Table 5.2).

Bohle and Bock’s recent meta-analysis of BCG and mitomycin
demonstrated a 34% risk reduction of progression with mainte-
nance BCG compared to mitomycin.36 This benefit was not seen
with induction-only dosing.

Recently, several large meta-analyses have demonstrated the
advantages of maintenance BCG. Bohle et al compared BCG to
MMC on recurrence of stages Ta and T1 TCC. BCG versus MMC
had a 44% reduction in recurrence (p�0.005). This superiority was
even more profound when maintenance BCG was used. There was a
57% reduction in recurrence with maintenance compared to MMC

(p < 0.001). Toxicity did not differ significantly between the BCG
maintenance and nonmaintenance groups.37

A meta-analysis has also been applied to the effect of BCG and
MMC on progression of TCC. There was no significant difference
for the odd ratios for recurrence when BCG was compared to MMC.
However, when maintenance BCG was used, there was a 34% reduc-
tion in progression compared to MMC (p�0.02).36 Sylvester et al’s
meta-analysis also supports the finding that progression of TCC can
be reduced with maintenance BCG. Patients receiving maintenance
BCG had a 37% decrease in the odds of progression compared to
controls (p � 0.001).38

Toxicity
Many patients receiving BCG immunotherapy will experience 
some level of toxicity, either local or systemic. Preventive measures,
early diagnosis, and appropriate treatment will limit adverse 
outcomes.

Irritative bladder symptoms such as cystitis may occur in 90% of
patients.39 Incidence of other local symptoms includes hematuria
(43%), low-grade fever (29%), malaise (24%), and nausea (5%).
These often occur after the third treatment as the patient’s immune
response peaks. Patients experiencing irritative symptoms are more
likely to have them after subsequent treatments.40 It is advisable to
delay subsequent BCG treatments until symptoms resolve. If the
symptoms persist for more than 48 hours or are accompanied by
fever or malaise, treatment with 300 mg isoniazid daily is recom-
mended, and consideration should be given to adding a fluoro-
quinolone to reduce the risk of developing isoniazid resistance. This
should be continued while symptoms persist and may be reinsti-
tuted 1 day before subsequent treatments and continued for 3 days
afterward.41

In contrast to local toxicity, systemic toxicity is far less frequent.
High fever (>103�F/39.4�C) occurs in 3% of patients.39 Because of
the possibility of BCG sepsis, it is recommended that these patients
be hospitalized and treated with isoniazid 300 mg and rifampin
600 mg daily. BCG is also sensitive to fluoroquinolones. These drugs,
which act more quickly and also treat common gram-negative
urinary infections, are most useful. 

The most serious side effect of BCG therapy is sepsis. It occurs in
0.4% of patients and is commonly associated with intravascular
absorption of the organism.39 This could happen with administra-
tion following a traumatic urethral catheterization, during severe
cystitis, or immediately after bladder biopsy. BCG instillation should
be initiated at least 1 week after bladder tumor resection.

In a patient suspected of having BCG sepsis, attention should also
be directed to the possibility of gram-negative sepsis. Treatment
should cover both possibilities until final culture results are avail-
able, remembering that mycobacterial cultures are frequently nega-
tive, even in the presence of BCG infection. Initial treatment
includes isoniazid 300 mg, rifampin 600 mg, and ethambutol
1200 mg daily, plus a fluoroquinolone or an aminoglycoside. If
symptoms fail to respond or progress, prednisone 40 mg daily may
be required to reduce the hypersensitivity response. Prednisone in
this setting may be life saving and higher doses may be needed
depending on the patient’s symptoms. The steroid is slowly tapered
when the patient improves, but may be reinstituted if symptoms
recur after the taper. Patients with documented BCG sepsis should
receive the triple-antibiotic treatment for 3–6 months. Additional
BCG treatment is contraindicated.

Table 5.2 BCG versus chemotherapy: percent tumor
recurrence

Lead author BCG Chemotherapy p Value

Thiotepa
Brosman48 0 47 �0.01
Rodrigues Netto49 7 43 �0.01
Martinez-Pineiro50 13 36 �0.01
Doxorubicin
Lamm11 53 78 �0.02
Martinez-Pineiro 50 13 43 �0.01
Sekine51 24 42 �0.05
Epirubicin
Van der Meijden52 33 47 �0.0001
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Preventive measures can help to limit some of the toxicity. BCG
instillation is deferred if symptoms from the previous treatment per-
sist or if catheterization is bloody or traumatic. Log dose reduction
(1/3, 1/10, 1/30, 1/100th) prevents increasing side effects. These side
effects are not required to receive the benefits of maintenance BCG.

Conclusion
BCG has been shown to have excellent success in the prophylaxis
and treatment of CIS. Its use is expanding as high-risk groups are
identified and stratified by prognostic factors. These highest risk 
categories are the ones that will benefit most from further refine-
ments in BCG dosing. An already efficacious treatment can be
improved as its mechanism is further elucidated and the principles
of immunity followed. Maintenance therapy is the culmination of
this knowledge to date.
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6
G3T1 bladder carcinoma

Vito Pansadoro, Paolo Emiliozzi

Introduction
High-grade superficial bladder cancer infiltrating the lamina
propria (G3T1) is an extremely malignant disease. Although it is

superficial, it is very aggressive, with a high incidence of recurrence
and progression to muscle-invasive disease. Though the optimal
treatment is still controversial, a first line conservative approach is
advocated today by most authors.1

Incidence
High-grade superficial bladder cancer accounts for 5% to 23% 
of all superficial transitional cell carcinomas of the bladder at first
diagnosis, in several different series (Table 6.1).

Staging 
Transurethral resection (TUR) is the most reliable procedure for
clinical local staging of bladder cancer, and any treatment modality
is based upon the pathology specimen obtained at TUR. However,
up to 44% to 46% of patients with T1 transitional cell carcinoma of
the bladder at TUR are understaged when subsequent cystectomy is
performed.15,16

Substaging of T1 bladder cancer refers to invasion above and
below the muscularis mucosae (T1A and T1B) or, alternatively,
invasion above, at the level of, and below the muscularis mucosae
(T1A, T1B and T1C).17 However, a literature review showed that
most series do not reveal a significant difference in terms of recur-
rence and progression on follow-up of substaged groups.18 Whether
or not to maintain this subclassification remains a controversial
topic. No clear prognostic value can be attributed to substaging of
T1 bladder cancer (Table 6.2).

Staging may also show large discrepancies due to different 
interpretations of the pathologic specimen. In a pathology review of
1400 TUR specimens, only 46% of 88 G3T1 tumors were confirmed,
and 10% of cases were reclassified as muscle-infiltrating tumors.22

In yet another multicenter study, the review pathologist found that
16/54 (29%) bladder cancers initially classified as G3T1 tumors were
of lower grade, while 25 bladder cancers (previously classified as
lower stage) were reclassified as G3T1.23

To reduce the risk of staging inaccuracies, interpretation of the
TUR specimen should be done by an experienced pathologist with
extensive experience with urothelial cancer.

Transurethral resection 
Adequate TUR is essential for the treatment of superficial bladder
cancer. The technique and findings of TUR can affect proper cure
and local staging of bladder cancer. When no muscle is found in the
specimen after TUR for T1 bladder cancer, up to 49% of cases may
be found to have muscle-infiltrating tumors at the time of the sec-
ond TUR.24 To avoid the risk of understaging and/or leaving resid-
ual tumor behind, several authors have proposed a second TUR for
stage T1 bladder cancers, especially when the tumor is high grade.
Infiltrating tumor is present in 4% to 28% of patients at second TUR
for G3T1 bladder cancer. A literature review of second TUR for T1
bladder cancer is shown in Table 6.3.

Careful and adequate TUR must be performed, particularly when
the endoscopic appearance of the tumor suggests a high-grade
lesion. A second TUR after 2–6 weeks is strongly recommended for
G3T1 cancers, especially when no muscle is present in the specimen:
up to half of the patients may have infiltrating tumor (>T1) at 
second resection. 

Treatment

Transurethral resection alone
TUR generally is the first diagnostic and therapeutic approach to
bladder carcinoma. When treated with transurethral resection only,

Table 6.1 Incidence of G3T1 bladder cancer in
superficial bladder tumors

Lead author (year) Superficial cancer G3T1 (%)

England (1981)2 332 8 
Heney (1983)3 249 11 
Smith (1986)4 299 18 
Jakse (1987)5 172 23 
Algaba (1987)6 95 13 
Malmstrom (1987)7 147 20 
Pauwels (1988)8 122 6 
Abel (1988)9 107 5 
Witjes (1994)10 450 12 
Otto (1994)11 2715 16 
Pansadoro (1995)12 593 11 
Alken (1996)13 631 12 
Millan-Rodriguez (2000)14 1529 22 
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G3T1 tumors have high recurrence and progression rates. The
recurrence rate is 50% to 80%, and progression to muscle invasive
disease occurs in 27% to 63% of patients (Table 6.4). Up to 33% of
patients with G3T1 bladder tumor treated with TUR alone will die
of cancer.41 Due to such an unacceptably high risk of recurrence and
progression, TUR alone is not feasible for the treatment of G3T1
bladder cancer. 

Radiotherapy
Adjuvant radiotherapy after TUR of G3T1 bladder tumors has been
proposed. However, in 1986 a study reported progression rates of
32% to 54% at 36–60 months’ follow-up, with 55% disease-free 
survival at 5 years.42 These results are disappointing and basically
similar to those obtained with TUR alone. Based upon those results,

Table 6.2 Progression for G3T1 bladder cancer according to substaging 

Progression rate according to infiltration depth

Lead author (year) Follow-up Above At the level Below
(months) MM (%) of MM (%) MM (%)

Younes (1990)19 56 25 25 89
Angulo (1995)20 60 25 59
Holmang (1997)21 84 36 58
Kondylis (2000)22 71 22 29

MM, muscularis mucosae.

Table 6.3 Second transurethral resection for T1 bladder cancer

Stage at second TUR (%)

Lead author (year) No. pts Tumor grade T0 Tis Ta T1 T�2 

Herr (1999)24 58 Any 22 → 26 ← 24 28
Schwaibold (2000)25 60 NA 45 8 9 28 10
Brauers (2001)26 42 2–3 36 19 17 24 5
Ojea Calvo (2001)27 32 Any 41 → 53 ← 6

9 3 45 44 11
Rigaud (2002)28 52 Any 64 4 11 17 4
Schips (2002)29 76 Any 67 11 14 8

39 3 61 10 15 13
Grimm (2003)30 34 Any 47 NA NA NA

7 3 14

NA, not applicable.

Table 6.4 Recurrence and progression in patients with G3T1 tumor after TUR alone

Lead author (year) No. pts Recurrence  Progression  Follow-up 
(%) (%) (months)

Pocock (1982)31 9  7 60
Heney (1983)3 33  79 48  36
Wolf (1983)32 14  50  24
RUTT (1985)33 430  31 60
Jakse (1987)5 31 80 33 60/106
Algaba (1987)6 12  67  26
Malmstrom (1987)7 7  43  60
Kaubisch (1991)34 18  50 36
Takashi (1991)35 23  35 60
Mulders (1994)36 48 75 27 48
Haukaas (1999)37 26  38 108
Zungri (1999)38 34 50 24 40
Paez Borda (2001)39 32 85 46 79
Kolodziej (2002)40 52 55 23 23
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the use of radiotherapy for superficial bladder cancer has been 
discouraged.43

More sophisticated radiotherapy has recently become available,
and the outcome of radiation therapy may be improved by newer
approaches. In one report, 120 patients with G3T1 or T2 bladder
cancer were treated with brachytherapy.44 Five-year disease-free
survival for G3T1 was 100%. In several recent series, the results of
radiotherapy for G3T1 bladder cancer seem superior to the results
reported earlier (Table 6.5). However, these series are very small
and the interpretation is difficult.

Until further data can confirm the encouraging results obtained
with new radiotherapeutic modalities, radiation therapy should be
reserved for patients with G3T1 bladder cancer refractory to intrav-
esical immunotherapy with bacillus Calmette–Guérin (BCG), who
either refuse or are unfit for surgery.49

Combination radiochemotherapy
Rodel et al50 treated 89 high-risk T1 cancer patients with radiother-
apy alone or radiotherapy plus systemic chemotherapy with cis-
platin or carboplatin and 5-fluorouracil. Six weeks after the end of
treatment, 86% of the patients were free of disease at restaging TUR.
At 5 years, any kind of recurrence and progression rates were 44%
and 15%, respectively. At 10 years any kind of recurrence and pro-
gression rates were 64% and 40%, respectively. Overall survival was
75% at 5 years and 51% at 10 years. For G3T1 tumors (17 cases) the
5-year progression rate was 15%. Only a few centers have treated
high-grade superficial bladder cancer with radiochemotherapy. Due
to this limited experience, no definitive evaluation of this approach
can be reasonably provided. 

Intravesical therapy

Bacillus Calmette–Guérin 
Bacillus Calmette–Guérin (BCG) immunotherapy is widely used as
intravesical therapy for superficial bladder cancer. BCG reduces
both recurrence and progression rates, especially in high-risk super-

ficial tumors.51,52 Several studies have shown that immunotherapy
with BCG after TUR is superior to TUR alone for the treatment of
G3T1 bladder cancer. 

In a prospective study, 86 patients with high-risk superficial 
bladder cancer were randomized to TUR plus BCG or TUR alone.53

At 10 years, the progression rate was 38% for patients treated with
BCG and 63% for control patients. Cancer-specific survival was
75% versus 55%. Similarly, Patard and al54 compared the results
obtained in 80 patients with TUR alone or TUR plus BCG. At 61–65
months, BCG treatment was superior to TUR alone in terms of 
cancer-specific survival (90% versus 70%, p�0.03), recurrence 
rates (50% versus 90%, p�0.01), and progression rates (22% versus
47%, p�0.03). 

Many authors have proposed BCG as first line treatment for
primary G3T1 bladder cancer. At 22–78 months of follow-up, 
recurrence rates are 20% to 70% and progression rates 0% to 33%
(Table 6.6). In most series, the recurrence rate is 25% to 50% and
progression rate 12% to 25%.

The optimal dose and schedule of BCG has not yet been estab-
lished. Similar recurrence and progression rates have been reported
for patients with G3T1 bladder cancers treated with full-dose and
low-dose BCG regimens (see Table 6.6). In a multicenter Spanish
study, Martinez-Pineiro et al77 randomized 500 patients to either
standard dose or reduced dose of BCG. At 79 months, the overall
recurrence rates were 28% and 31% for standard and low-dose
groups, respectively. Progression rates for high-grade superficial
bladder cancer were similar for both groups: 11% and 13%. Side
effects were significantly lower with the reduced dose. However,
there was a significantly longer disease free-survival for patients with
G3T1 tumors treated with full-dose BCG. For high-risk superficial
bladder cancer, time to progression was longer and the risk of death
was lower with full-dose than with low-dose BCG. Based upon these
data, reduced dose BCG protocols should be avoided in G3T1 
bladder cancer and a standard regimen should be used, unless a
reduction of toxicity is strictly required.

In another randomized study, Gruenwald et al78 compared results
in a 12-week course of BCG with those of a standard 6-week course
in 70 patients with high-risk superficial carcinoma of the bladder. 
At a mean follow-up of 28 months, the disease-free rate was 70% 
for the 12-week course compared to 55% for the 6-week course. A
12-week first course of intravesical BCG may be advisable in patients
with G3T1 bladder cancer.

Several papers57,79 have shown that early recurrence of high-grade
T1 bladder cancer after BCG treatment is an ominous prognostic
factor: in these patients cystectomy should be performed without
delay. Herr and Sogani80 have shown that delayed cystectomy is
related to a decreased survival rate. 

Dinney et al81 reported that a deferred cystectomy in patients 
with T1 cancer progressing to T2 stage was associated with a higher
cancer-related death rate. 

Maintenance
In a multicenter study, 550 patients were randomized to mainte-
nance or no maintenance after the first course of intravesical BCG.49

The maintenance schedule included intravesical and percutaneous
BCG each week for 3 weeks at months 3, 6, 12, 18, 24, 30, and 36
after the initial treatment. Median recurrence-free survival was 
36 months in the no-maintenance arm and 77 months in the main-
tenance arm (p<0.0001). After reviewing the literature, Lamm82

Table 6.5 Progression in G3T1 tumors after
radiotherapy

No. pts Progression Follow-up 
(%) (months)

Older series
England (1981)2 28 39 36
Malmstrom (1987)7 11 54 60
Jenkins (1989)45 53 32 60

Recent series
Mulders (1994)36* 17 18 48
Moonen (1994)46 12 0 40
Holmang (1997)21† 11 63 84
Bell (1999)47 19 11 0
Van der Steen (2002)48 14 20 60

*Patients treated with radiotherapy between 1983 and 1988, published in 1994.
†Patients treated with radiotherapy between 1988 and 1989, published in 1997.
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concluded that there was an advantage of BCG over chemotherapy
in improving long-term survival only if maintenance was given. 

In a meta-analysis of 2410 patients comparing intravesical BCG
to mitomycin, BCG was found to be superior to mitomycin in pre-
venting tumor progression only if maintenance protocols were
used.83 In another meta-analysis of 4863 patients, BCG was com-
pared to TUR alone or TUR and intravesical chemotherapy.84 At 
30 months, BCG reduced the progression rate from 13.8% to 9.8%
(27%). The improvement was more evident for high-grade tumors.

Intravesical BCG schedules including maintenance therapy
should be administered in patients with G3T1 bladder cancer.

The long-term results of BCG treatment for G3T1 bladder cancer
have been evaluated. Herr followed 48 patients with G3T1 bladder
cancer for 15 years. These patients had been initially randomized to
TUR alone or TUR plus intravesical BCG. In this series, 81% of the
patients eventually received BCG therapy.85 Progression and cancer-
related death rates were 25/48 (52%) and 15/48 (31%), respectively.
Overall survival was 69%, with 24 (50%) patients with an intact
bladder. Tumor progression was 35% at 1–5 years, 16% at 5–10
years, and 12% at 10–15 years. Cancer-specific deaths occurred in
25% of the patients in the first 5 years and in 10% after 5–15 years.

Long-term progression rates after BCG treatment have demon-
strated that patients treated with BCG for G3T1 bladder cancer must
undergo close surveillance for at least 15 years.

Intravesical chemotherapy
Intravesical immunotherapy with BCG seems superior to intravesical
chemotherapy in reducing the recurrence rates of T1 bladder cancer.

In 334 patients (303 were T1) with superficial bladder cancer treated
intravesically with BCG, epirubicin or adriamycin, the risk of recur-
rence was significantly higher with intravesical chemotherapy than
with these drugs as single agents, though the lowest recurrence rates
were obtained with a combination of BCG and epirubicin.86 In a
Spanish report, 191 patients with high-risk superficial bladder 
cancer were treated with BCG, mitomycin or doxorubicin. At 
73 months, multivariate analysis showed that BCG treatment was
associated with reduced risk of disease progression.87

Similarly, in a Scandinavian study, Malmstrom et al88 found that
BCG, when compared with mitomycin, prolonged recurrence-free
survival in high-risk superficial bladder cancer patients, but was not
more effective than mitomycin in decreasing progression rates.

In two meta-analyses, BCG with a maintenance schedule was
superior to mitomycin and other intravesical chemotherapeutic
agents in reducing tumor recurrence and progression rates.52,84 In
yet another meta-analysis of 1901 high-risk patients with superficial
bladder cancer, BCG was more effective than mitomycin in reducing
recurrence rates; however, there was no advantage in terms of tumor
progression.83

Although intravesical chemotherapy for superficial bladder 
cancer has not clearly demonstrated benefits in terms of progression
and cancer-specific deaths, thiotepa, mitomycin, doxorubicin, and
epirubicin all seem equally effective in reducing superficial bladder
cancer recurrence.89

Several authors have reported a clinical advantage in decreasing
recurrence rates with a single dose of preoperative cytotoxic intrav-
esical chemotherapy, 30–60 minutes after completion of TUR for
superficial bladder cancer.90 However, in a study of 168 patients,
with mainly G2–3T1 bladder cancers, a single dose of postoperative
intravesical epirubicin did not show any advantage for patents with

Table 6.6 Results of BCG treatment for G3T1 tumors 

Lead author (year) No. pts Recurrence Progression Follow-up 
(%) (%) (months)

Results of full-dose BCG
Dal Bo (1990)55 24 25 25 22
Samodai (1991)56 62 20 0 46
Cookson (1992)57 16 44 19 59
Thanos (1994)58 17 37 12 36
Pfister (1995)59 26 50 27 54
Meng (1995)60 49  16 60
Baniel (1998)61 78 28 8 56
Klan (1998)62 109 39 3 78
Gohji (1999)63 25 40 4 63
Brake (2000)64 44 27 16 43
Kondylis (2000)22 49 65 24 71
Bogdanovic (2002)65 43 28 16 53
Iori (2002)66 41 24 2 40
Kulkarni (2002)67 69 35 12 45
Patard (2002)68* 50 50 22 61
Kim (2002)69 37 43 16 27
Shahin (2003)70 90 70 33 64
Pansadoro (2003)71 82  34 15 73
Peyromaure (2004)72 57 42 23 53
Results of low-dose BCG
Mack (1995)73 21 29 NA 60
Vicente (1996)74 95 40 11 46
Lebret (1998)75 35 24 12 45
Hurle (1999)76 51 25 18 85

*37% of patients treated with low dose.
NA, not applicable.
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high-grade tumors.91 Therefore, the role of a single dose of intraves-
ical chemotherapy immediately following transurethral resection of
bladder tumor has not been established for G3T1 cancers. Results of
long-term follow-up of patients undergoing TUR and adjuvant
intravesical chemotherapy for G3T1 bladder cancer are shown in
Table 6.7.

Comparison between intravesical chemotherapy and BCG for 
the treatment of G3T1 bladder cancer is not possible. Randomized
trials are not available for high-grade superficial bladder 
cancer. Intravesical chemotherapy may be feasible for the treatment
of G3T1 bladder cancer, but it is not the primary treatment of
choice. 

Alternative and second line
treatments
Soloway et al89 treated 61 patients with G3T1 bladder cancer with
BCG. While six patients experienced progression to muscle invasive
disease, 43 patients had recurrent superficial bladder cancer 
(38 high-grade T1) and were retreated with TUR and a second
course of BCG. At 46 months’ follow-up, only nine (21%) required
cystectomy (five for local progression, four for persistent high-grade
T1/carcinoma in situ).

In a similar study, 34 patients with high-risk superficial bladder
cancer with recurrence at 28 months (range 7–50 months) were
treated with TUR and additional BCG. At 36 months, recurrence
and progression (requiring cystectomy) rates were 41% and 
6%, respectively.94 In carefully selected and strictly followed 
patients there may be a therapeutic role for a second course of BCG
treatment.

Interferon (IFN) has been used in combination with BCG. In one
study, 39 patients with G3T1 bladder cancer not responding to BCG
were treated with low dose BCG plus IFN�2b.95 At 24 months, the
recurrence rate was 47%, and cystectomy was required in 10 patients
(26%). Similarly, Luciani et al96 treated 24 patients with Tis and/or
T1 transitional cell carcinoma, recurrent after BCG therapy, with
intravesical BCG plus IFN�2b or valrubicin. At 28.5 months, no
cancer-related deaths occurred. Fourteen patients had preserved
their bladders and nine patients required cystectomy. 

Combination or alternative intravesical treatments may be 
considered a viable, though investigational, option after BCG failure
in patients at high risk for surgery.

Cystectomy
Up to 81% of patients with high-grade superficial bladder 
cancer refractory to BCG may progress to muscle invasion,97

and radical cystectomy is the standard approach for patients with
muscle-infiltrating bladder cancer. It is also considered to be a
suitable option for the treatment of high-grade superficial bladder
cancer.98 The procedure has better acceptance than in the past due
to the advent of orthotopic bladder substitutions. 

Herr and Sogani80 treated 90 patients with high-risk superficial
bladder cancer with cystectomy. At 96 months, survival was 49%.
Siref and Zincke treated another 32 patients with T1 (72% were high
grade tumors) with cystectomy. Systemic progression occurred in 17
(53%) at 5 or more years of follow-up.99

Good results are obtained with cystectomy for high-grade 
superficial bladder cancer, with 5- and 10-year survivals of 67% to
95% and 51% to 62%, respectively (Table 6.8).

Since long-term survival after cystectomy for G3T1 bladder 
cancer is similar to that obtained with intravesical BCG, open
surgery as first line treatment may lead to a large number of unnec-
essary cystectomies. However, up to 33% of patients treated with
BCG may experience disease progression. Careful follow-up is
needed for identification of early (3–6 months) recurrences of high-
grade tumors, or progression after BCG therapy, either of which
requires immediate cystectomy.

Prognostic factors
Given that a significant number of G3T1 tumors progress and require
aggressive treatment, it is useful to identify patients that will not
respond to intravesical immunotherapy. Clinical characteristics of the
tumor and biologic markers have been studied for predictive factors.

Clinical characteristics
Eighty patients with G3T1 bladder cancer were treated with intrav-
esical BCG or chemotherapy by Solsona et al.87 The lack of complete
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Table 6.7 Results of intravesical chemotherapy for G3T1 bladder cancer

Lead author (year) Agent No. pts Recurrence Progression Follow-up
(%) (%) (months) 

Bono (1994)92 Doxorubicin 123 56 23 73
Serretta (2004)93 Doxorubicin � epirubicin 137 51 9 24–240

Table 6.8 Results for radical cystectomy in G3T1
tumors 

Lead author (year) No. pts 5-year 10-year
survival (%) survival (%) 

Siref (1988)99 32 67 57
Malkowicz (1993)100* 14 80
Amling (1994)101† 91 76 62
Gschwend (1998)102 45 92
Stein (2001)103‡ 208 74 51
Madersbacher (2003)104 77 76 58

*G3 in 58, G2 in 17.
†Mainly G3.
‡72% high grade.
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response to treatment at the 3-month cystoscopy (no visible tumor,
negative random biopsies) was a strong predictor of invasive 
progression in 29 nonresponding patients. Palou et al105 also treated
159 patients with G3T1 bladder cancer with BCG. Progression rates
were 42%, 29%, and 4% according to relapse at 3 months, at 
6 months, or later recurrence, respectively. In yet another report of
102 patients with high-risk superficial bladder cancer treated with
BCG,106 the risk of progression was significantly higher in patients
with superficial recurrence within 6 months.

Further papers57,79 have shown that early recurrence of high-grade
T1 bladder cancer after BCG treatment is a bad prognostic factor: in
these patients cystectomy should not be deferred. Sanchez-Ortiz 
et al107 found a higher progression rate in patients undergoing 
cystectomy with a delay of more than 12 weeks.

We have reported previously on 82 patients with G3T1 bladder
cancer treated with BCG.1 At a median follow-up of 73 months, the
number of lesions, history of prior superficial bladder cancer, and
associated carcinoma in situ (CIS) did not significantly correlate
with recurrence or progression. 

In a multivariate analysis of 51 patients with G3T1 bladder 
tumor treated with low dose BCG, Hurle et al76 found that only
tumor size (p=0.027) and coexisting CIS (p=0.024) significantly
influenced results; however, in another study in 44 patients with
G3T1 cancer, Brake et al64 found no correlation between BCG failure
and CIS. 

Lebret at al108 reported that tumor size, but not the number of
lesions, predicted recurrence and progression in 35 patients with
G3T1 bladder cancer treated with BCG. Saint et al106 found that
tumor size and multifocality were not significantly related to BCG
outcome in 102 patients with high-risk superficial bladder cancer,
while previous superficial tumors and the association with CIS had a
significant impact on treatment outcome. 

Biologic markers
The p53 gene regulates the cell cycle and p53 mutations are found in
many different tumors, including transitional cell carcinoma. The
role of p53 in predicting results of BCG treatment for high-risk
superficial bladder cancer has been particularly controversial. In
1998, Sarosdy109 reviewed the literature on the subject, and estab-
lished that p53 tumor suppressor gene expression did not seem to
correlate with the outcome of intravesical BCG in high-grade super-
ficial bladder cancer. 

P53 overexpression by immunohistochemistry has been reported
to be an independent predictive factor of recurrence for high-risk
superficial bladder cancer.106 However, since p53 immunostaining is
higher in grade 3 and T1 bladder cancers, it is not clear whether 
the prognostic significance, if found, could be due just to the strict
association with G3T1 bladder carcinoma.110

Llopis et al111 studied 207 patients with T1 bladder cancer. Nearly
half the patients underwent intravesical therapy with chemothera-
peutic agents or BCG. In 59 patients treated with BCG, 5-year pro-
gression was 45%; p53 was significantly correlated with progression
(p�0.0031).

Shariat et al112 found that p53 did not significantly affect disease
progression or survival in 43 patients with T1 bladder cancer. They
found that there was a trend toward a worse prognosis for associa-
tion with CIS, though it did not reach statistical value.

Grossman et al113 evaluated 45 patients with pT1 bladder 
cancer retrospectively with regard to the expression of two tumor
suppressor genes, p53 and RB. Patients with normal expression of

both proteins (i.e. p53 negative and RB heterogeneously positive)
had an excellent outcome, with no patient showing disease progres-
sion, whereas patients with abnormal expression of either or both
proteins had a significant increase in progression (p�0.04 and
p�0.005, respectively).

In a paper from Memorial Sloan-Kettering,114 19 patients with T1
bladder cancer treated with intravesical BCG were studied. p53
nuclear overexpression was related to increased progression rate
before BCG therapy and in those patients with BCG refractory
tumors.

Only a few investigators have studied the prognostic value of p53
in a selected population with high-grade T1 bladder cancers treated
with intravesical BCG. They have not been able to confirm a corre-
lation with treatment outcome.

Conflicting data have been reported on the prognostic value of
clinical and biologic features of G3T1 bladder cancer. Although p53
may have some role in predicting the risk of progression in patients
treated with TUR alone or with intravesical chemotherapy, its value
in the prognosis of high-grade superficial bladder cancers treated
with BCG still needs to be confirmed in large series. The association
with CIS might be related to a more aggressive disease. New markers
are still investigational. Future studies might clarify if additional
predictive prognostic factors can help with identifying those tumors
which are more likely to progress with conservative treatment. 
To date, no evidence of predictive value has been clearly shown 
for any parameter, except for early (within 3–6 months) tumor
recurrence after BCG therapy, which requires aggressive therapy
with cystectomy. 

Conclusion
G3T1 bladder cancer is an aggressive disease. When TUR alone is
performed, recurrence and progression rates are extremely high.
Intravesical therapy with full-dose BCG and maintenance protocols
is the best conservative approach to primary G3T1 bladder cancers
and should be considered as first line treatment. However, recur-
rence and progression have been described even up to 15–20 years
after intravesical immunotherapy for G3T1 bladder cancer. These
patients require strict surveillance for life. After BCG failure, second
line treatments (second BCG course, intravesical chemotherapy,
low-dose BCG plus IFN�2b) may be considered in carefully selected
patients, or in patients that cannot or do not want to undergo
surgery. Except for early recurrence after BCG, no definite prognos-
tic factors are available to identify those patients that will experience
disease progression. Patients with recurrence within 6 months
should undergo cystectomy. 
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7
What to do when BCG fails

Guido Dalbagni

Introduction
Although bacillus Calmette–Guérin (BCG) is a highly effective 
therapy for bladder cancer, the problem of BCG failure is significant.
When the therapy fails, radical cystectomy is the gold standard.
Patients are sometimes reluctant, however, to undergo major surgery
for a condition that does not pose an immediate threat to their lives.
Furthermore, radical cystectomy is not suitable for a subset of
patients with severe comorbidities. A number of alternatives have
been developed. After considering the definition of BCG failure, we
will detail these therapies.

Definition of BCG failure
In evaluating salvage therapies for use after BCG failure, compar-
isons between therapies have been hampered by the lack of standard
definitions for BCG failure and BCG-refractory transitional cell car-
cinoma (TCC). Some series have defined BCG failure after a single
induction course of BCG1,2; others after two courses.3 The latter is
preferable, since it is known that patients do respond to a second
cycle of BCG. Haaff et al reported the overall response in 61 patients
treated with one or two courses. The 25 patients in whom the initial
induction cycle failed were treated with a second course. Eight of 19
patients (42%) with carcinoma in situ (CIS) responded to the
induction course, while 56% became free of tumor after additional
BCG, for a cumulative response of 68% after a mean follow-up of
13.5 months. Six of 13 patients (46%) with residual tumors were
rendered disease-free after one induction course, and three of seven
(43%) became free of tumor after a second treatment. The overall
response was 69% with a mean follow-up of 15.2 months. Nine of 29
patients treated for prophylaxis after complete resection had a
recurrence after a mean follow-up of 11.8 months. An additional
induction course was given to these patients. Overall, 90% (26/29)
were free of recurrence at a mean follow-up of 12.8 months.4 Oka-
mura et al reported the effect of repeated courses of BCG (Tokyo
strain) as a prophylactic agent to prevent recurrences in patients
with Ta/T1 cancer. Seventeen of 75 patients (23%) developed recur-
rences after a single course, and 12 received additional courses after
a transurethral resection of bladder tumor (TURBT). The overall
success rate was 90.7%.5

Bui et al reported the clinical outcome of 11 patients who
received a second course after an initial complete response (CR). All
patients were followed for a minimum of 5 years, and the median
interval to tumor recurrence after the initial treatment was 17 months
(range 9–74 months). Nine of the 11 patients achieved a CR and five

were free of disease at a median follow-up of 87 months (range
64–110 months).6 Overall, 42% to 82% of patients who did not
respond to an induction course responded to a second cycle.6–9

These data suggest that a second course of BCG is warranted.
These results also argue against defining BCG as failure to respond
to a single induction course.

TTiiss  aafftteerr  ttwwoo  ccyycclleess  ppoorrtteennddss  aa  ppoooorr
pprrooggnnoossiiss  
Patients whose disease recurs after a second cycle are less likely to
respond to additional BCG,6 and are at increased risk of progres-
sion.7 Catalona et al found that, among patients in whom two or
more courses of BCG failed, the risk of developing muscle-invasive
tumors or metastatic disease was 30% and 50%, respectively, while
only 20% responded to additional BCG therapy.7 Sarosdy et al
reported a 28% progression and metastasis rate among patients in
whom BCG and bropirimine failed and who subsequently under-
went nonsurgical treatment.3

PPaattiieennttss  wwiitthh  ppeerrssiisstteenntt  TTCCCC  aafftteerr  ttwwoo
ccyycclleess  ooff  BBCCGG  ddoo  wwoorrssee  tthhaann  ppaattiieennttss
wwiitthh  rreeccuurrrreennccee  aafftteerr  aann  iinniittiiaall  rreessppoonnssee
Harland et al reported disease progression among 10% of patients
who responded to one or two courses of BCG versus 48% among
those that failed to respond, with a median follow-up of 32 months.10

The long-term outcomes of patients with Tis, treated as part of 
a randomized study comparing mitomycin C versus two strains 
of BCG, have been reported by the Dutch South East Cooperative
Urological Group.11 Of the 65% of patients who achieved a CR, 18%
had progression of disease while 67% of the nonresponders had 
progression.11 The cumulative response rates for the first and second
6-week courses were 56%. Ovesen et al reported a 26% progression
rate among complete responders versus 77% among nonresponders
with a median follow-up of 46 months.12

TThhee  ddiisseeaassee--ffrreeee  iinntteerrvvaall  iiss  aann  
iimmppoorrttaanntt  pprrooggnnoossttiicc  vvaarriiaabbllee
Bretton et al reported clinical outcomes of 28 patients that received
a second course of BCG. Progression occurred in 13 patients (46%),
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and the median duration of response to course 1 of BCG was shorter
for these patients than for those with no progression. Of the 13
patients with progression, 10 (77%) had responded to course 1 
for less than 21.6 months compared to only 4 of 15 (27%) without
progression.13 The conclusion of this study was that a second course
of BCG was useful in patients who had a prolonged response to the
initial treatment. Merz et al reported a high progression rate after a
second course of BCG among patients whose initial response to
induction BCG was followed by a recurrence within 9 months, 
compared to no recurrences after the second course among patients
who developed recurrences after more than 12 months.14

These data suggest that patients with an initial CR and a late
relapse are the ones most likely to benefit from a repeat course of
BCG.

PPaattiieennttss  rreellaappssiinngg  wwiitthh  TT11  ddiisseeaassee  
aafftteerr  BBCCGG  tthheerraappyy  aarree  aatt  hhiigghh  rriisskk  
ooff  pprrooggrreessssiioonn
Herr and colleagues reported a progression rate of 82% among 17
patients who had stage T1 TCC at the 3-month evaluation after BCG
therapy. The median time to progression was 8.5 months.15,16 The
aggressive nature of T1 TCC at the 3-month evaluation was con-
firmed by others.17,18

It seems reasonable, based on the current literature, to define
BCG-refractory TCC or BCG failure as any situation associated with
a high progression rate. This includes:

● persistent Tis after two consecutive BCG courses (nonrespon-
ders)

● recurrent Tis within less than 6 months of achieving a complete
response after one or two courses of BCG

● recurrent Tis while on maintenance therapy
● relapse with T1 disease.

The methods of reporting the results have been inconsistent.
Most studies have included all patients who received one or more
courses of BCG.19–22 Investigators have often combined patients with
persistent disease (nonresponders) and patients with recurrent Tis
after an initial response,1,3 and a few studies have combined patients
who were nonresponders to BCG and patients that could not 
complete BCG therapy because of toxicity (BCG intolerant).3,19 Fur-
thermore, most studies have combined all patients with papillary
tumors with and without Tis. Finally, most studies have not 
indicated the disease-free interval after the last BCG course. These
inconsistencies have led to comparisons of outcome in a very 
heterogeneous population.

Treatment of BCG-Refractory CIS
Patients whose bladder cancer progresses after failure of intravesical
therapy have been shown to fare worse than patients presenting with
a de novo muscle-invasive tumor. Van der Heijden et al reported a
37% 3-year cancer-specific survival rate for the progressive group
versus 65% in the de novo group.23

Radical cystectomy is the gold standard in patients with BCG-
refractory TCC. However, those patients reluctant to undergo major
surgery are usually willing to explore alternatives. Furthermore, 

a subset of patients with severe comorbidities are not candidates for
cystectomy. Several alternative approaches have been proposed, 
as follows.

Intravesical valrubicin
Valrubicin is an analog of adriamycin (N-trifluoroacetyladri-
amycin-14-valerate [AD32]), an anthracycline with a mechanism of
action different from the parent compound. Valrubicin inhibits
nucleoside incorporation into DNA and RNA, leading to chromoso-
mal damage.24 In a phase I study of 32 patients with nonmuscle-
invasive TCC, 13 patients achieved a CR with valrubicin treatment.
The drug had only minor systemic side effects, and the serum levels
of unmetabolized valrubicin and its two primary metabolites were
very low. However, 29 patients (91%) had mild to severe irritative
symptoms, which persisted for several days after each instillation.25

The efficacy of valrubicin was demonstrated in a phase II study of
90 patients with Tis after failure of multiple courses of intravesical
therapy, including at least one course of BCG. Patients received
800 mg valrubicin weekly for 6 weeks. Nineteen patients (21%) had
a CR, defined as no evidence of recurrence for at least 6 months
from the initiation of therapy; 7 of these 19 had a durable response,
with a median follow-up of 30 months. Forty-four patients under-
went a radical cystectomy (six of whom had stage pT3 disease at cys-
tectomy), and four patients died of bladder cancer during the
30-month follow-up. Most patients (90%) had mild to moderate
local bladder symptoms, with urinary frequency in 66%, urinary
urgency in 63%, and dysuria in 60%.22

In 1997, valrubicin was approved by the Food and Drug Admin-
istration (FDA) for the treatment of BCG-refractory Tis in patients
who refuse or are unable to undergo cystectomy.

Preavailability: intravesical
gemcitabine
Gemcitabine (2′,2′-difluoro-2′-deoxycytidine; Gemzar) is a novel
deoxycytidine analog with a broad spectrum of antitumor activity. It
was first approved in the United States for the treatment of pancre-
atic cancer,26,27 but has since been found to be effective in many
other tumor types. Gemcitabine has a molecular weight of 299.66,
and, after intracellular activation, the active metabolite is incorpo-
rated into DNA, resulting in inhibition of further DNA synthesis.
Gemcitabine may also inhibit ribonucleotide reductase and cytidine
deaminase as part of its cytotoxic activity.17 Gemcitabine is highly
effective (overall response rates ranging from 22.5% to 28%) and
well tolerated as both first- and second-line, single-agent therapy for
the treatment of metastatic TCC.28–30 Studies have reported a low
incidence of systemic side effects. A randomized, multicenter, phase
III study demonstrated that patients with unresectable or metastatic
disease treated with gemcitabine plus cisplatin (GC) had survival
rates similar to those of patients treated with MVAC (methotrexate,
vinblastine, doxorubicin [adriamycin], and cisplatin), and GC had a
better safety profile and tolerability.31 On the basis of its excellent
clinical activity, patient tolerability, and chemical characteristics,
gemcitabine is a logical candidate for intravesical therapy.

Dalbagni et al reported a phase I study of intravesical gemcitabine
twice a week for 3 weeks, followed by a second cycle after a week of
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rest, in a heavily pretreated population with BCG-refractory TCC.
This study demonstrated that intravesical gemcitabine was well tol-
erated with minimal bladder irritation and acceptable myelosup-
pression. Serum levels of gemcitabine were undetectable at
concentrations of 5, 10, and 15 mg/ml. However, serum gemcitabine
was detected at a concentration of 20 mg/ml. Complete response as
defined by a negative post-treatment cystoscopy, including a biopsy
of the urothelium and negative cytology, was achieved in 7 of 18
patients (39%).19 This was followed by a phase II study of patients
with BCG-refractory TCC to determine the efficacy of gemcitabine
as an intravesical agent; 28 patients completed therapy, and 16
achieved a complete response.32

Laufer et al reported a phase I study of weekly intravesical gemc-
itabine in 15 patients that had received intravesical therapy previ-
ously. Serum gemcitabine levels were undetected at concentrations
of 5, 10, 15, and 20 mg/ml, while low concentrations were present in
all patients receiving 40 mg/ml. However, the metabolite dFdU
(2′2′-difluorodeoxyuridine) was detectable in plasma of patients
receiving gemcitabine at concentrations of 15 mg/ml or higher,
implying minimal absorption of gemcitabine at lower doses. The
authors concluded that intravesical gemcitabine is well tolerated,
with minimal toxicity. Furthermore, no evidence of recurrence at 12
weeks was noted in 9 of 13 evaluable patients.33

In a recent phase I study, De Berardinis and associates reported
no detection of systemic gemcitabine at a concentration of
40 mg/ml. However, the inactive metabolite was detected in plasma.
They were able to demonstrate activity of deoxycytidine kinase in
tissue samples, an enzyme that produces 2′,2′-difluoro-deoxycyti-
dine triphosphate, the active metabolite of gemcitabine.34

All reports published thus far confirm the low systemic absorp-
tion of gemcitabine, the good tolerability with minimal local and

systemic toxicity, and, more importantly, the efficacy of gemcitabine
as an intravesical agent, even in heavily pretreated patients. This
agent warrants further investigation in a large cohort of patients.

Intravesical BCG and interferon-α
Interferons are glycoproteins that mediate host immune responses
such as stimulation of phagocytes, cytokine release, enhanced nat-
ural killer cell activity, and activation of T and B lymphocytes.
Intravesical interferon-α 2b (IFNα2b) has demonstrated activity in
patients with nonmuscle-invasive bladder cancer.35 Among patients
with Tis enrolled in a randomized trial, two of nine that had failed
earlier intravesical therapy had a CR to IFNα2b.2

A phase I study of low-dose BCG with different doses of IFNα2b
demonstrated that this combination is well tolerated.36 O’Donnell 
et al reported the efficacy of the combination in a cohort of patients
who had received one or more induction courses of BCG. Of 
40 patients enrolled, 63% and 53% were disease-free at 12 and 
24 months, respectively.20 The response for patients in whom a sin-
gle course of BCG failed was similar to the response of those in
whom multiple courses failed. There was a trend towards worse out-
comes in patients with an early relapse after the induction course of
BCG.20 Punnen et al reported a durable response to low-dose BCG
plus IFNα in 6 of 12 patients with nonmuscle-invasive TCC that
received one or more courses of BCG.37 Lam et al treated 32 patients
with nonmuscle-invasive bladder cancer, including patients whose
disease recurred after BCG. After a follow-up of 22 months, 66%
were disease-free.38

Low-risk disease
Low grade Ta

High-risk disease
T1/Tis/high-grade Ta

Intravesical
chemotherapy

BCG-refractory bladder cancer

CR followed
by recurrance

within 6
months

Nonresponders
after two courses

of BCG

Recurrent
disease on

maintenance

T1 TCC after
one course

of BCG

Radical cystectomy or
experimental therapies

Radical
cystectomy

Figure 7.1
Management of BCG-refractory bladder
cancer. (CR, complete response; TCC,
transitional cell carcinoma.)
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Photodynamic therapy
Several investigators have reported the efficacy of photodynamic
therapy in managing nonmuscle-invasive tumors (also reviewed in
Chapter 36). This approach has also been tested in patients with
BCG-refractory tumors. Nseyo et al reported the results of a multi-
center trial assessing the safety and efficacy of porfimer sodium pho-
todynamic therapy in patients in whom earlier intravesical therapy
for Tis had failed. Of the 36 patients enrolled, 34 had received more
than one intravesical therapy, including thiotepa, mitomycin, and
doxorubicin. At 3 months, 58% achieved a complete response, 
but 10 of the 21 responders had a recurrence during follow-up
(mean, 12 months). Fourteen patients (39%) underwent a radical
cystectomy for persistent or recurrent disease, and 22% had muscle-
invasive disease. Significant urinary symptoms developed, and seven
patients developed bladder contractures.39

Photodynamic therapy after the oral administration of 5-
aminolevulinic acid was performed in 24 patients with recurrent
nonmuscle-invasive TCC after BCG. At a median follow-up of
36 months, 3 of 5 patients with Tis and 4 of 19 with papillary TCC
were free of disease.40

Other alternative therapies have been investigated, including oral
bropirimine, an immunostimulant which has produced remission
in patients with Tis after prior intravesical therapy.3 CR was detected
in 30% of the evaluable patients that were BCG resistant. Progres-
sion to muscle-invasive or metastatic disease was documented in 6%
of the patients.3

Conclusion
● A management strategy for BCG-refractory nonmuscle-invasive

cancer is suggested in Figure 7.1. 
● Bropirimine is not FDA approved and is not being evaluated in

clinical trials for bladder cancer.
● Valrubicin has been discontinued and is not currently available. 
● Radical cystectomy still remains the standard of care for patients

with BCG-refractory Tis.
● Salvage therapy for patients that refuse, or are unable to

undergo, cystectomy is still under investigation. 
● New promising strategies and agents warrant further investigation.
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8
Selection and perioperative management of
patients undergoing radical cystectomy and
urinary reconstruction

Melissa R Kaufman, Joseph A Smith Jr

Introduction
Radical cystectomy is a formidable surgical procedure. Moreover,
many patients with invasive bladder cancer have significant comor-
bidity considering the median age at diagnosis and the strong asso-
ciation with a history of cigarette smoking. Optimal patient
preparation and perioperative management are therefore essential
in decreasing both the morbidity and mortality from this operation.
This chapter defines some of the selection criteria, the preoperative
evaluation, and the perioperative management of patients undergo-
ing radical cystectomy.

Who are candidates
Radical cystectomy is the treatment of choice for muscle invasive or
recurrent high-grade transitional cell carcinoma of the bladder.1 The
median survival for patients not cured by surgery is limited.2

Patients with unresectable local disease may have significant mor-
bidity from bleeding, pelvic pain, or voiding symptoms. Combined,
these factors create strong incentives to proceed with cystectomy in
patients with disease not controllable by transurethral methods.
Historically, a significant number of patients were excluded from
cystectomy because of advanced age and/or significant comorbid-
ity.3 Improvements in surgical technique and postoperative man-
agement have expanded the patient population considered eligible
for surgery.4

There are few data which allow calculation of how many patients
are excluded from radical cystectomy by being declared medically
unfit for surgery. Undoubtedly, this categorization is appropriate
for a distinct minority for whom alternative treatment methods
must be considered.5 However, the overwhelming majority of
patients in whom cystectomy is indicated on the basis of tumor sta-
tus should be considered candidates for surgery despite the atten-
dant risks.6

Age
In most reported series, the typical patient undergoing cystectomy
is in the sixth or seventh decade of life.7 There are a number of

reports, however, detailing the morbidity and mortality of the oper-
ation in octogenarians or even nonagenarians.8 Chronologic age is
only one consideration and must be correlated with comorbidity.
Most series have shown that elderly patients tolerate cystectomy
with morbidity not substantially different from that of younger
patients.9–12

The choice of urinary diversion may be influenced in part by
age. Parekh et al were unable to show any significant increase 
in morbidity for patients undergoing continent orthotopic
neobladder reconstruction over that of patients undergoing 
ileal conduit cutaneous diversion.13 Nonetheless, continent
reconstruction is a more lengthy procedure, and it seems logical
that morbidity may be somewhat increased, especially in the elderly.
Further, the quality-of-life advantages afforded by continent
reconstruction may be of less importance in older patients.14 In
properly motivated and informed patients, orthotopic neobladder
can be offered even to those over 80 years of age. In general,
however, most elderly patients are better served by an ileal
conduit.

Comorbidity
With any operation, including radical cystectomy, the risk of postop-
erative complications correlates with preexisting comorbid medical
conditions. The American Society of Anesthesiologists (ASA) scoring
system separates anesthetic risk by comorbid factors and has been
shown to stratify anesthetic risk accurately (Box 8.1).15

The correlation of transitional cell carcinoma of the bladder
with a history of smoking compounds the problem.16,17 Other
comorbid related conditions that occur commonly in populations
of patients undergoing radical cystectomy include coronary artery
disease, a risk or history of cerebrovascular accident (CVA), and
peripheral vascular disease. Chronic obstructive pulmonary dis-
ease is frequently observed in patients being considered for radical
cystectomy.

Nevertheless, many patients with significant comorbidity toler-
ate cystectomy well with proper attention to perioperative man-
agement as discussed below. Even in elderly ASA Class 3 or 4
patients, cystectomy can be performed with acceptable morbidity
and limited mortality.6,18 Overall, very few patients should be con-
sidered unfit for cystectomy strictly because of age or comorbidity.
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Preoperative evaluation and
Management
One of the keys to limiting postoperative morbidity is proper
evaluation of presurgical medical conditions (Table 8.1). Although
elimination or complete correction of many comorbid conditions
is not feasible, appropriate control and evaluation can help
minimize or prevent postoperative complications.19 Studies have
shown that an undue delay between the diagnosis of invasive
bladder cancer and radical cystectomy can adversely affect both
pathologic findings and survival.20,21 In general, time periods of
greater than 90 days between diagnosis and surgery are associated
with a worse prognosis. However, an expeditious and thorough
evaluation of the patient’s general medical condition should not
be compromised.

Coronary artery disease
Although an electrocardiogram is obtained routinely before anes-
thesia, a cardiac stress test should also be considered, even in asymp-
tomatic patients.22 Sometimes a correctable ischemia or arrhythmia
is uncovered. Identifiable ischemia on a stress test should be evalu-
ated with coronary angiography. When appropriate, percutaneous
coronary artery stents should be placed.23 Occasionally, findings
requiring coronary artery bypass grafts are discovered. Although
this surgery would obviously delay cystectomy beyond the preferred
time period, and introduce a risk of tumor progression, correction
of significant coronary artery occlusive disease preoperatively may
be indicated to decrease the risk of perioperative myocardial infarc-
tion and death.

Preoperative correction or control of cardiac arrhythmias is
essential. In general, cardiology consultation would be appropriate.
An attempt to determine the etiology of new onset or previously
undiagnosed atrial fibrillation or other arrhythmias should be
undertaken. The ventricular response should be controlled and pre-
mature contractions suppressed to ensure optimal cardiac output.

Cerebrovascular disease
Carotid artery evaluation should be considered, especially in
patients with a history of coronary artery occlusive disease or
peripheral vascular disease. Auscultation of the neck could reveal a
carotid bruit. Doppler ultrasound is an easy and noninvasive
method for evaluation of the carotid artery. Significant stenosis may
require preoperative consultation with a vascular surgeon or neuro-
surgeon.24 Transient hypotension which could occur during surgery
might precipitate a devastating CVA in the face of significant carotid
artery occlusion.

Chronic obstructive pulmonary
disease
Although the underlying lung damage from chronic obstructive pul-
monary disease (COPD), especially when cigarette induced, is not

Table 8.1 Common cystectomy comorbidities and evaluation/treatment strategies

Comorbidity Preoperative evaluation Postoperative evaluation

Coronary artery disease Electrocardiogram Routine monitoring of vital signs
Exercise or pharmacologic stress testing Careful fluid management
Cardiology consultation Restart cardiac medications

Cerebrovascular disease Carotid duplex analysis Neurologic examinations
Chronic obstructive pulmonary disease Cessation of smoking Bronchodilators

Chest x-ray Aggressive pulmonary toilet
Pulmonary consultation as indicated Incentive spirometry

Respiratory therapy as indicated
Diabetes mellitus Blood glucose, HgA1c testing Blood glucose testing

Ensure proper management with oral agents Sliding scale insulin
Nutritional status Rare indication for total parenteral nutrition Oral feeding as rapidly as feasible

High-calorie supplements
Total parenteral nutrition for prolonged ileus 

Box 8.1 American Society of Anesthesiologists
physical class classification

Class 1: No organic, physiological, biochemical, or
psychiatric disturbance

Class 2: Mild to moderate systemic disturbance that may
or may not be related to the reason for surgery,
such as anemia, morbid obesity, diabetes
mellitus, chronic bronchitis, or essential
hypertension

Class 3: Severe systemic disturbance, which may or may
not be related to the reason for surgery, such as
poorly controlled hypertension, diabetes mellitus
with vascular complications, chronic obstructive
pulmonary disease that limits activity, or history
of myocardial infarction

Class 4: Severe systemic disturbance that is life
threatening with or without surgery, such as
congestive heart failure, persistent angina, or
advanced hepatic dysfunction

Class 5: Moribund patient who has little chance of
surviving, but undergoes surgery as a last resort
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reversible, preoperative measures to optimize lung function can be
important. Even short-term cessation of smoking can improve
recovery.25 Bronchodilators and pulmonary toilet can be important
preoperative adjuncts to aggressive postoperative pulmonary care.
Although clinical recognition of lung disease is often sufficient to
identify patients at risk for postoperative pulmonary complications,
spirometry may be useful if there is uncertainty concerning the pres-
ence or extent of lung impairment.26 Baseline arterial blood gases
have not been proven to enhance risk assessment or postoperative
management.

Diabetes
Type 2 diabetes is an extremely common and increasingly frequent
problem. Further, many patients with type 2 diabetes have poor
long-term blood glucose control reflected by elevated hemoglobin-
A1c (HgA1c) levels. Elevated blood glucose and HgA1c have been
correlated to increased mortality in critically ill surgical patients.27,28

Prior to cystectomy, HgA1c levels should be obtained and optimal
diabetic control attained. Diet, exercise, and weight loss often allow
effective management of many individuals with type 2 diabetes. If
oral agents and other measures are unsuccessful, insulin administra-
tion may be necessary to correct hyperglycemia.

Nutritional status
Some patients with bladder cancer have experienced significant
weight loss or poor nutrition, perhaps as a consequence of a locally
advanced tumor. The National Veterans Affairs Surgical Risk Study
demonstrated that preoperative hypoalbuminemia, reflecting mal-
nutrition, correlates with significantly increased morbidity and
mortality.29 Currently, preoperative intravenous nutrition is rarely
indicated or necessary. However, use of high caloric supplements
may be helpful in some situations to optimize nutritional status
without unduly delaying surgery. Historically, total parenteral
nutrition has been used in select patients to reverse a catabolic sta-
tus, and to facilitate wound healing and recovery after cystectomy.30

Early and aggressive use of postoperative parenteral nutrition
should be considered, especially in patients with poor preoperative
nutritional status.

Azotemia
Invasive bladder cancer may occlude the ureteral orifice and cause
hydronephrosis. In the face of a normal contralateral kidney, renal
function may not be compromised with unilateral obstruction. In
this setting, relief of the obstruction is not necessary prior to cystec-
tomy. With bilateral obstruction, or with impaired function of the
contralateral kidney and unilateral obstruction, azotemia may be
present. Significant azotemia should be corrected prior to surgery.31

Cystoscopic placement of ureteral stents is usually difficult when
obstruction results from invasive bladder cancer because the tumor
obscures the trigone and ureteral orifice. A percutaneous nephros-
tomy tube may be required. Depending upon the degree and dura-
tion of obstruction, postobstructive diuresis may occur after
placement of a nephrostomy tube.

Preoperative preparation

Preparation for blood transfusion
Radical cystectomy is an operation with the potential for significant
intraoperative blood loss.32–34 In addition, anemia is a common pre-
operative finding, either because of chronic disease or because of
hematuria. Profound anemia should be corrected preoperatively
with blood transfusions. Indeed, even in patients with a normal
serum hematocrit preoperatively, possible need for blood transfu-
sion should be anticipated. Although bleeding is not usually massive
and sudden with cystectomy, the median intraoperative blood loss is
such that a substantial number of patients require a blood transfu-
sion.33 A type and screen may be sufficient, depending upon how
long it takes to obtain fully cross-matched blood in a given hospital.
For most patients, however, blood should be typed and cross-
matched preoperatively so that it can be administered in a timely
fashion if required.

Bowel preparation
Thoughts about both the value and method of bowel preparation
have evolved in recent years.35 Undoubtedly, though, minimizing
contamination of the operative field is desirable and is facilitated by
a mechanical bowel preparation. With an ileal conduit, minimal
contamination should occur with division of the bowel and anasto-
mosis of the ureters. Isolation and cleansing of a small bowel seg-
ment used for construction of a continent reservoir can also
minimize contamination. An effective mechanical bowel prepara-
tion becomes more important when the colon is used for urinary
tract reconstruction. Regardless of the method used for reconstruc-
tion, there is a low but definite risk of rectal injury with cystectomy.
A decision to perform primary closure of a recognized rectal injury
is facilitated by minimizing fecal spillage.

Various methods are used for mechanical cleansing of the
bowel.35 Most commonly, an oral polyethylene glycol electrolyte
solution (GoLYTELY) is administered. However, this requires
consumption of a large amount of fluid, and can cause vomiting
or abdominal cramping and pain. In particular, many elderly
patients tolerate this poorly and may be unable to complete the
bowel preparation. Dehydration from the induced diarrhea can
also be problematic. Oral sodium phosphate solutions have been
shown to have an equivalent mechanical cleansing effect and
require consumption of less fluid.36

Antibiotic bowel preparation may also be important. The classic
Nichols preparation consists of 1 g each of oral neomycin and 
erythromycin base at 1300, 1400, and 2300 hours the day prior to
surgery.37 The addition of intravenous antibiotics, preferably a third
generation cephalosporin, used at maximum dosage and adminis-
tered at the ideal time before, during, and for 24 hours after surgery,
is the preferred regimen to decrease wound infection rates for bowel
surgery.38

Preoperative medications
In general, instructions about withholding preoperative medica-
tions are delivered to the patient by the anesthesiologist. However, it
is important for the surgeon to be aware of medicines that should be
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withheld and the time required for washout.39,40 Warfarin should be
discontinued 5 days prior to surgery. Depending upon the reason
for which long-term warfarin is being used, a window wherein low
molecular weight heparin is used to bridge the time of discontinua-
tion until readministration of warfarin may be important. In partic-
ular, patients with mechanical heart valves should be maintained
with such a window. Aspirin and nonsteroidal anti-inflammatory
drugs should be withheld at least 7 days prior to surgery because of
their antiplatelet effect. Clopidogrel and ticlopidine, inhibitors 
of platelet aggregation, should be stopped 7 days preoperatively.
Metformin, a commonly used oral medication for glycemic control
in patients with type 2 diabetes, should be withheld for at least 1 day
prior to surgery. 

Antihypertensives usually are continued until the day prior to
surgery. Depending on blood pressure control and the medications
themselves, the anesthesiologist may allow oral intake of some anti-
hypertensives on the morning of surgery with a small sip of water.
Otherwise, patients generally are kept with nothing by mouth for at
least 8 hours prior to the surgery to avoid aspiration. Although cur-
rently not frequently used, psychotropic monoamine oxidase
inhibitors must be discontinued 2 weeks preoperatively.

Intraoperative patient
monitoring
Intraoperative monitoring is the responsibility of the anesthesiologist
but requires input from the surgeon. The two should communicate
about the anticipated length of surgery, the method of urinary
reconstruction, and the potential for significant blood loss depend-
ing upon tumor size and stage. At a minimum, a large-bore periph-
eral intravenous cannula should be available for administration of
blood products. Insertion of a central line is not routinely required.
However, in patients with significant cardiovascular comorbidity,
the presence of a central line could allow rapid insertion of a pul-
monary artery catheter. An automatic, inflatable arm cuff is usually
sufficient for monitoring blood pressure. A radial artery catheter,
however, allows continuous blood pressure monitoring as well as
evaluation of serial arterial blood gasses when oxygenation is an
issue. This may be particularly applicable in patients with chronic
obstructive pulmonary disease or cardiovascular comorbidity.

Postoperative care

Location
Each surgeon must make a decision about the appropriate hospital
area for early postoperative recovery depending upon circumstances
within the hospital. Not all hospitals provide equivalent care in dif-
ferent units. Fewer than 5% of our patients undergoing cystectomy
require transfer to the intensive care unit postoperatively.41 In some
circumstances, we utilize an intermediate care unit when continu-
ous cardiac monitoring is desirable, especially in patients with a 
history of arrhythmia or intraoperative rhythm disturbances. Most
often, though, patients are transferred from the recovery room to
the urology ward, where there are nurses experienced in the postop-
erative care of patients undergoing cystectomy.

We utilize an incision that does not extend above the level of the
umbilicus for cystectomy, even with urinary reconstruction. In these
circumstances, even in patients with significant COPD, extubation
in the operating room or recovery room is feasible. Sometimes,
however, there is delayed return of a good respiratory effort. In this
situation, overnight intubation and ventilatory support are impor-
tant. Efforts to wean the patient from the ventilator as soon as pos-
sible should be undertaken and usually are feasible on the first
postoperative day.

Pain management
Pain is one of the most frequently expressed concerns for patients
undergoing surgical procedures. Beyond the physical discomfort
and mental anguish associated with pain, poor analgesic control
after cystectomy can increase the rate of complications. Mobility
may be limited in a patient with poor pain control, increasing the
risk of postoperative pneumonia or thromboembolic complica-
tions. Inappropriate use of narcotics can occasionally lead to respi-
ratory depression and frequently contributes to ileus. Further,
mental status changes with narcotic administration can lead to con-
fusion or even combativeness and dislodgement of drains or tubes.25

Fortunately, the lower midline abdominal incision used for 
cystectomy does not frequently cause significant pain after surgery.
The pain associated with a surgical incision depends not only on the
length but also on the location. Upper abdominal incisions interfere
more with respiratory efforts. Further, separation of muscles along
the natural plane of the linea alba avoids the need for actual incision
of muscular tissue. Other than pain from the surgical incision itself,
bowel distension from ileus is the most common cause of postoper-
ative pain. A vicious cycle can ensue with administration of 
narcotics for pain relief which, in turn, exacerbates or prolongs ileus.

Occluded stents may also be a source of postoperative pain, usu-
ally flank pain. The pain can be severe and colicky. Irrigation of
stents to maintain patency should be performed in patients com-
plaining of flank pain. Occasionally, radiographic imaging to ensure
proper stent placement can be helpful.

For all of these reasons, postoperative pain management is an
important aspect of care for patients undergoing cystectomy.
Epidural catheters can be an effective method for analgesia after
surgery. However, there are also potential problems with epidural
catheters. First, insertion and maintenance of the catheter itself
require additional steps. Rather than facilitating mobility, the pres-
ence of an epidural catheter may limit ambulation. In our experi-
ence, the use of an epidural catheter has not decreased the severity or
duration of postoperative ileus. The catheter may become dislodged
and provide ineffective pain control.

Patient-controlled analgesia allows more effective pain control
and may also result in less overall narcotic usage than periodic
administration of parenteral narcotics. A basal rate of analgesic
administration (usually morphine sulfate) is maintained, and the
patient makes a decision about when an additional bolus is required.
Patients should be encouraged to use bolus administration as neces-
sary but to limit narcotic use as much as possible.

Ketorolac, a nonsteroidal anti-inflammatory drug, is an effective
analgesic and may have particular applicability in a postoperative
setting. We routinely administer ketorolac 30 mg in the postanes-
thesia care unit and continue a dose of 15 mg every 6 hours for 
24 hours postoperatively. Most often, this provides excellent analgesia
and limited narcotics are required as supplements. Because of a risk

Lerner_Ch08.qxp  4/24/2008  12:10 PM  Page 62



T2-4 63

of renal dysfunction with prolonged administration, ketorolac 
generally should be discontinued 24–48 hours postoperatively and
its use withheld altogether in patients with azotemia.42 In addition,
there is some risk of gastrointestinal toxicity or hemorrhagic 
complications.43

Deep venous thrombosis
prophylaxis
In most surgical series, thromboembolic complications are the lead-
ing cause of mortality and a significant source of morbidity in
patients undergoing radical cystectomy.8 Multiple factors contribute
to the risk of thromboembolic problems including comorbidity, the
underlying malignancy, and the generally prolonged duration of
surgery. Although many guidelines recommend routine anticoagu-
lant prophylaxis for patients undergoing cystectomy, most clinicians
are concerned about the risk of hemorrhagic complications.
Although intraoperative bleeding may not be directly affected, post-
operative bleeding, pelvic hematoma, and hematuria may all occur
in patients on anticoagulant prophylaxis.

Numerous studies have shown that, in order to obtain the maxi-
mal effect, any form of prophylaxis used must be administered pre-
operatively.44 Low-dose warfarin, mini-dose heparin, and low
molecular weight heparin probably have nearly equal efficacy in pre-
venting thromboembolic complications. Further, all have been
shown to be superior to no prophylactic anticoagulants in terms of
decreasing both deep venous thrombosis (DVT) and pulmonary
embolus (PE). Prolonged lymphatic drainage may occur more fre-
quently in patients on anticoagulants, leading to lymphocele forma-
tion.45 However, with intraperitoneal procedures such as radical
cystectomy and pelvic lymph node dissection, the entire peritoneum
is open and there is less likelihood of loculation of lymphatic fluid.

Other measures are also important. It is generally agreed that
early ambulation is important and should be encouraged. Pneu-
matic calf compression devices have not been proven to be of bene-
fit for radical cystectomy but are commonly used and recommended
on the basis of their value with other surgical procedures.46,47

In a patient with a suspected DVT, Doppler ultrasonography
should be performed. While the accuracy is more limited for calf
thrombosis, the test has greater than 95% sensitivity and specificity
for proximal venous thrombosis, the most common source of pul-
monary embolus.48 If a Doppler study confirms the presence of
DVT, anticoagulant therapy should be administered with unfrac-
tionated heparin.49 The goal of therapy is a partial thromboplastin
time 2–2.5 times the control value. Oral warfarin should be initiated
immediately as a delay of 5–7 days may occur before therapeutic 
levels are achieved. Continuation of anticoagulant therapy is usually
recommended for a minimum of 3 months after a postoperative
thromboembolic event.

If DVT or PE is diagnosed within the first 48 hours after surgery,
consideration should be given to placement of an inferior vena cava
filter, although there may be a reluctance to administer full dose
anticoagulation in the early postoperative period. Even with a filter
in place, however, anticoagulant therapy should be initiated once
the patient gets beyond the immediate postoperative state.

A clinical suspicion of pulmonary embolus requires prompt 
diagnosis and treatment. Ventilation perfusion scans frequently are
indeterminate in the postoperative period because of atelectasis and/or
pneumonia. The diagnosis can be confirmed by pulmonary arteri-
ography or helical computed tomography (CT) scan. Thrombolytic

therapy is playing an increasing role in treatment of an acute PE, espe-
cially in a patient with clinically significant respiratory compromise.

Gastrointestinal management
Historically, patients undergoing major abdominal surgery, espe-
cially procedures with a bowel anastomosis, were maintained on
nasogastric suction until bowel function returned. In some centers,
gastrostomy tube placement has been used to avoid the discomfort
of prolonged nasogastric suction. Increasingly, nasogastric tubes are
being omitted after abdominal surgery. Nasogastric tubes remove
the naturally produced gastric juices as well as air from endogenous
production and swallowing. Thus, they may help prevent postoper-
ative distension or vomiting. Nonetheless, most patients do not
require nasogastric suction after cystectomy, and placement of a
gastrostomy tube seems needlessly invasive.

There is some additional information suggesting that early
enteral feeding can help prevent some of the immunosuppression
which occurs after surgery and may help promote peristalsis. We
performed a randomized prospective study which showed no differ-
ence between patients receiving oral intake on the second postoper-
ative day and those kept without food until bowel sounds and bowel
function returned (unpublished data). There was an identical rate of
abdominal distension in around 10% of patients in both groups
requiring insertion of a nasogastric tube.

The pathway we use maintains the patient nil by mouth for at
least 24 hours after surgery but nasogastric tubes are not used rou-
tinely.50,51 By the second or third postoperative day, a full liquid diet
may be initiated and advanced as tolerated. The stepwise progres-
sion from clear liquids to full liquids to a regular diet is not neces-
sarily maintained. In fact, we usually avoid a clear liquid diet alone
as many patients prefer full liquids and there is no evidence that a
clear liquid diet is tolerated better. Bisacodyl suppositories are used
beginning on the second or third postoperative day. This helps 
promote emptying of the colon and rectum. However, small bowl
ileus is likely unaffected.

In a patient with abdominal distension beyond the fourth or fifth
postoperative day, a diagnosis of partial small bowel obstruction
must be considered. Anastomotic stricture or edema, internal 
hernia, or obstruction from fibrous tissue can all cause either partial
or complete small bowel obstruction after cystectomy. A radi-
ographic flat plate film of the abdomen can be helpful. While dis-
tended small bowel typically is visualized in either circumstance, gas
in the colon or rectum is more suggestive of ileus. Clinical findings
are also important. Bowel sounds are usually diminished or absent
when distension is from ileus, whereas they may be hyperactive and
with intermittent rushes when small bowel obstruction is present. 

Unless there is evidence of an acute intraperitoneal process, the
initial management in a patient with ileus versus partial small bowel
obstruction is nasogastric suction. Prolonged ileus is the most com-
mon cause of delayed hospital discharge and usually resolves spon-
taneously.51 Histamine receptor antagonists or proton pump
inhibitors may help prevent some of the gastric discomfort. If an
apparent ileus fails to resolve after a period of nasogastric suction, an
abdominal CT scan should be considered. Sometimes an intra-
peritoneal fluid collection such as urinoma or abscess, especially in a
patient with fever, can be the source of a prolonged ileus. Adminis-
tration of oral contrast with small bowel follow-through occasion-
ally is helpful. A water-soluble contrast agent should be used. Ready
passage of the contrast, especially into a dilated colon, is consistent
with ileus. Parenteral nutrition should be considered in patients
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with prolonged ileus, and surgical exploration should be deferred
unless there are signs of acute obstruction. The overwhelming
majority of patients eventually have resolution of the ileus and do
not require exploration. Sometimes, however, partial small bowel
obstruction can mimic ileus, and surgical exploration is required if
there is no resolution of the small bowel distention.

Management of drainage tubes
The number and type of drainage tubes used after cystectomy is very
much dependent upon the philosophy of the individual surgeon. In
general, however, a closed suction drain should be placed in the
pelvis. The drain evacuates lymphatic fluid, blood, and any urine
which may extravasate from either the ureteral anastomosis or the
suture line of the reservoir or conduit. Since the drain is intraperi-
toneal, some output can be expected under the best of circum-
stances. In general, we remove the drain when the overall output is
less than 100 cc in 24 hours. If drainage is excessive or prolonged, it
can be submitted for chemistry studies. A creatinine level exceeding
the serum level indicates the presence of urine in the drainage. Also,
indigo carmine given intravenously will stain the drainage blue if
there is urine present. Most often, watchful waiting is appropriate
even in the face of a urine leak as spontaneous healing can be
expected. If the urine leakage is readily evacuated by the drain, the
patient may tolerate this well and even begin oral feeding. If there
are indwelling stents, their patency should be confirmed. If no stents
are present, or if the drainage persists, an intravenous pyelogram
may help detect the source of the urine leakage and allow placement
of a nephrostomy tube and internal stent if appropriate.

Ureteral stents frequently are placed across the ureterointestinal
anastomosis. Depending upon the method of reconstruction, these
may exit through the ileal conduit stoma, through a separate skin
stab wound, or alongside a urethral Foley catheter. In any event,
their patency should be maintained by periodic irrigation. There is
no strong evidence that stents prevent or even reduce the risk of
ureterointestinal anastomotic stricture, but they can avoid tempo-
rary obstruction from edema and divert the urine to external
drainage while anastomotic healing occurs.52 The duration for
which stents are left indwelling is also a matter of individual surgeon
philosophy. However, we typically will remove the stents prior to
patient discharge.

Some surgeons place a drainage catheter within an ileal conduit
to promote urine drainage while the suture or staple line along the
base of the conduit heals. This tube may be redundant if there are
indwelling ureteral stents. Further, because it can interfere with
secure maintenance of a stomal appliance, removal prior to dis-
charge is usually advised.

With a continent cutaneous reservoir, pouch drainage usually
occurs via a Malecot catheter which exits either above or below the
abdominal stoma. Since most continent cutaneous reservoirs are
constructed from right colon, a large amount of mucus is produced
and periodic tube irrigation is indicated to maintain patency. These
tubes typically are left indwelling for up to several weeks until the
patient is facile with intermittent catheterization.

With an orthotopic reservoir, a urethral Foley catheter is placed.
Simultaneous placement of a Malecot tube in the suprapubic
region is used by some surgeons as a security measure. We have
found this unnecessary, and a 20 Fr. urethral Foley catheter alone
has provided adequate drainage. The anastomotic integrity usually
is sufficient so that a catheter could be replaced if there were 

premature autodeflation of the catheter balloon. The patient is dis-
charged with the catheter in place with the intent that it be removed
approximately 3 weeks later.

Stomal therapy
Although many patients are motivated to avoid an abdominal
stoma, an ileal conduit can provide good quality of life and be a rel-
atively trouble-free method for urinary diversion. However, proper
placement and maintenance of the stoma are essential. The stomal
site should be selected preoperatively. Usually, the stoma is placed in
either the right lower or the right upper quadrant of the abdomen
depending upon the patient’s body habitus, abdominal creases, or
scars from prior surgical incisions. Use of mesh for closure of a ven-
tral or inguinal hernia can also affect placement.

A trained stomal therapist should be available to mark the patient
preoperatively. The patient is examined in a sitting, standing, and
lying position. The belt line is determined. The stomal therapist may
mark both a primary and a secondary site to allow the surgeon some
flexibility as intraoperative findings such as adhesions or short
mesentery length can dictate placement of the stoma in a specific
location.

The patient and the patient’s family should be engaged in chang-
ing the stomal appliance as soon as possible after surgery. Many
patients have a natural aversion to a stoma initially but quickly
become comfortable with it and adept at changing the appliance.
Selection of proper wafer size and determination of whether use of
an abdominal belt is indicated are important considerations.

Discharge planning
A patient should be afebrile, ambulatory without assistance, and 
tolerating an oral diet before discharge is considered. Even under
these circumstances, strong family support and good education are
essential. Although a patient may be able to maintain self-hygiene,
assistance in food preparation and cleanup as well as aspects of daily
living are necessary for a period of time. Sometimes family members
are either unavailable or unable to provide the necessary care. Visiting
nurses can allow a patient to return to a home environment even
when some assistance is required. In other situations, an intermediate
care facility can provide a bridge between inpatient hospitalization
and a return home. The key to all of these measures is proper prepa-
ration and education of both the patient and immediate family
members or care providers.

Clinical pathways
All aspects of perioperative care are facilitated by use of a clinical
pathway.53 The pathway document outlines the minimal care neces-
sary for the ideal patient (Tables 8.2 and 8.3). Further, the pathway
allows the patient to anticipate various aspects of care and to partic-
ipate in recovery. Especially with an operation as complex as cystec-
tomy, deviations from a pathway or use of additional procedures 
or testing is common. Thus, it is incumbent upon the clinician to
provide careful oversight and involvement rather than simply allow-
ing the pathway to serve as a default guide.
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Table 8.2 Radical cystectomy—ileal conduit pathway: pre- and early postoperative care

Preoperative preparation Day of surgery/postoperatively Postoperative days 1–2

Goals Informed consent process Tolerates procedure without complication Tolerates ambulation with assistance
Preop testing/labs completed within Recovers uneventfully from anesthesia Drains and stents patent and functioning
30 days of surgery Drains and stents patent and functioning Pain controlled, temperature <101°F
Patient and family verbalize  Pain controlled, temperature <101°F Urine output >30 cc/hr
understanding of preop teaching

Care reminder Vital signs Vital signs and temperature q.q.h. Vital signs and temperature q.q.h.
Height and weight Assess stoma/peristomal skin q.q.h. Assess stoma/peristomal skin q.q.h.

Check pouch/dressing q.q.h. Check pouch q.q.h., dressing off POD 2
Strict intake and output Strict intake and output

Treatment History and physical Incentive spirometer q.h. Incentive spirometer q.h.
Consent signed SCD on 7 hr, off 1 hr SCD on 7 hr, off 1 hr

TED hose, knee high TED hose, knee high
TCDB q.h. TCDB q.h.
Jackson-Pratt drain empty Jackson-Pratt drain empty 
and record q8h and record q8h

Activity Ad lib Bedrest Out of bed to chair
POD 1, then ambulate
Ambulate in hallway t.i.d. POD 1

Diet Clear liquid diet day prior to surgery NPO NPO
NPO after midnight 

Tests Complete blood count Potassium 0500 POD 1
Chest x-ray (posteroanterior and lateral) Hematocrit 0500 POD 1 and POD 2
if indicated
Basic metabolic panel if indicated
Type and crossmatch 2 units packed red 
blood cells 

Medication Bowel preparation day prior to surgery D5 ½ NS + 20 mEq KCl @ 150 cc/hr D5 ½ NS + 20 mEq KCl @ 150 cc/hr
GoLYTELY, neomycin, flagyl Cefotetan 1 g IV on call to OR then Cefotetan 1 g IV on call to OR then 1 g 

1 g IV q12h � 2 doses IV q12h � 2 doses
Ketorolac 30 mg IV in PACU then Ketorolac 30 mg IV in PACU then 

15 mg 
15 mg IV q6h � 36 hr IV q6h � 36 hr
Analgesic IV/PCA Analgesic IV/PCA
Famotidine 20 mg IV q12h Famotidine 20 mg IV q12h
Individualized patient medications Individualized patient medications

Consults Enterostomal RN to mark stoma Enterostomal RN teaching Enterostomal RN teaching
Anesthesia preop evaluation clinic Social work consult 
RN practitioner consult
CM consult 

Teaching Orientation to medical center Postop routines to anticipate, IS, TCDB Patient to receive written educational 
when/where to arrive for surgery, Use of PCA materials
parking, family waiting/visitation ‘About Your Urostomy’ booklet
MD instructions on procedure 
anticipated risks/benefits
Preop processes concerning 
cystectomy/ileal conduit 

Discharge Initiate discharge planning, assess Home health care referral
planning home/family support

Anticipated length of stay 
Notify CM for special needs
Coordinate with primary care provider, 
development disability services, prn
Autologous blood donation prn 

CM, case manager; IS, incentive spirometer; IV, intravenous; NPO, nil per os; PACU, postanesthesia care unit; PCA, patient-controlled analgesia; PO, per os (orally);

POD, postoperative day; PRN, according to circumstances, RN, registered nurse; SCD, sequential compression devices; TED, thromboembolic disease; TCDB,

turn/cough/deep breathe.
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Table 8.3 Radical cystectomy—ileal conduit pathway: ongoing postoperative care and follow-up

Postoperative days 3–4 Postoperative days 5–7 Postoperative follow-up

Goals Pain controlled, temperature <101°F Pain controlled, temperature <101°F Pain controlled
Wafer/pouch intact without leakage Wafer/pouch intact without leakage Wound healing adequate
Drain output decreasing to 100 cc/day Patient/family demonstrate urostomy care Tolerates baseline activity
Ambulates with assistance and verbalize understanding of procedure 
Return of bowel function with flatus/bowel of pouch/wafer change
movement Ambulates with assistance

Return of bowel function, tolerates diet
Patient/family understand discharge 
instructions and home care 

Care reminder Vital signs and temperature q.q.h. Vital signs and temperature q.q.h. Vital signs and temperature
Assess stoma/peristomal skin q.q.h. Assess stoma/peristomal skin q.q.h.
Check pouch q.q.h. Check pouch q.q.h.
Strict intake and output Strict intake and output 

Treatment Incentive spirometer q.h. Incentive spirometer q.h.
SCD on 7 hr, off 1 hr SCD on 7 hr, off 1 hr
TED hose, knee high TED hose, knee high
TCDB q.h. TCDB q.h.
Jackson-Pratt drain empty and record q8h D/C drains on day of discharge

Activity Ambulate in hallway t.i.d. Ad lib

Diet NPO Full liquid diet advance to regular diet as Regular
tolerated 

Tests Hematocrit 0500 POD 4
BMP 0500 POD 4

Medication D5 ½ NS + 20 mEq KCl/L @ 150 cc/hr
Analgesic IV/PCA Decrease and D/C IV fluids when taking PO
Famotidine 20 mg IV q12h Analgesic PO
Individualized patient medications D/C famotidine when taking PO

Trimethoprim-sulfamethoxazole (Bactrim DS) 
PO b.i.d. � 17 days, alternatively 
nitrofurantoin (Macrodantin) 100 mg 
PO q.h.s. � 17 days
Individualized patient medications

Consults – – 

Teaching Discharge self-care and activity:
May shower
Walking and stairs okay
No lifting over 5 lbs
No driving
Keep wound clean and dry

Discharge medications:
Milk of Magnesia for constipation
Percocet for pain
Bactrim or Macrodantin � 17 days

Reportable signs and symptoms:
How and when to contact surgeon
Call for temperature >101°F, wound 
erythema, increased tenderness, nausea, 
and emesis

Pouch/wafer change

Discharge Discharge prescriptions written and received

planning Follow-up appointment scheduled and 
confirmed 2–4 weeks, depending on 
surgeon preference
Home health care arrangements completed 
prior to discharge

D/C, discontinue. See Table 8.2 for explanation of other acronyms.
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Conclusion
The morbidity and mortality from radical cystectomy have dimin-
ished significantly over the last few decades. Some of this is a conse-
quence of improved surgical technique and better understanding of
the anatomy. To a great extent, though, the improvements can be
attributed to advances in perioperative care. Sometimes this means
eliminating or withholding unnecessary procedures or treatments,
especially those which are invasive in themselves. In other circum-
stances, it requires active intervention. In all situations, familiarity
with available knowledge and experience is essential in providing
optimal results.
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Radical cystectomy—technique and outcomes

John P Stein, Donald G Skinner

Introduction
In the United States, bladder cancer is the fourth most common
cancer in men and the eighth most common in women, with transi-
tional cell carcinoma (TCC) comprising nearly 90% of all primary
bladder tumors.1 Although the majority of patients present with
superficial bladder tumors, 20% to 40% of patients will either pre-
sent with or ultimately develop muscle-invasive disease. Invasive
bladder cancer is a lethal malignancy. If left untreated, over 85% of
patients die of the disease within 2 years of the diagnosis.2 Further-
more, in a certain percent of patients with high-grade bladder
tumors without involvement of the lamina propria disease will
recur/progress and/or fail intravesical management. Such patients
may be best treated with an earlier cystectomy when survival out-
comes are optimal.3

The rationale for an aggressive treatment approach employing
radical cystectomy for high-grade, invasive bladder cancer is based
on several important observations:

1. The best long-term survival rates, coupled with the lowest local
recurrences, are seen following definitive surgery removing the
primary bladder tumor and regional lymph nodes.4,5

2. The morbidity and mortality of radical cystectomy has signifi-
cantly improved over the past several decades. 

3. TCC tends to be a tumor that is resistant to radiation therapy,
even at high doses. 

4. Chemotherapy alone, or in combination with bladder-sparing
protocols, has not demonstrated long-term local control and
survival rates equivalent to those with cystectomy.6

5. Radical cystectomy provides accurate pathologic staging of the
primary bladder tumor (p stage) and regional lymph nodes, thus
selectively determining the need for adjuvant therapy based on
precise pathologic evaluation. 

For the aforementioned reasons, radical cystectomy has become a
standard and arguably is the best definitive form of therapy for high-
grade, invasive bladder cancer today.

The evolution and improvement in lower urinary tract reconstruc-
tion, particularly orthotopic diversion, has been a major component
in enhancing the quality of life of patients requiring cystectomy. Cur-
rently, most men and women can safely undergo orthotopic lower
urinary tract reconstruction to the native, intact urethra following
cystectomy.7 Orthotopic reconstruction most closely resembles the
original bladder in both location and function, provides a continent
means to store urine, and allows volitional voiding via the urethra.
The orthotopic neobladder eliminates the need for a cutaneous
stoma, urostomy appliance, and the need for intermittent catheteri-
zation in most cases. These efforts have improved the quality of life of

patients who must undergo bladder removal, and have also stimu-
lated patients and physicians to consider radical cystectomy for high-
grade, invasive bladder cancer at an earlier, more curable stage.8

At the University of Southern California (USC) a dedicated effort
has been made to improve continually upon the surgical technique
of radical cystectomy and to provide an acceptable form of urinary
diversion, without compromise of a sound cancer operation.9–11

Certain technical issues regarding radical cystectomy and an appro-
priate extended bilateral pelvic iliac lymphadenectomy are critical in
order to minimize local recurrence and positive surgical margins,
and to maximize cancer-specific survival. Attention to surgical
detail is important in optimizing the successful clinical outcomes of
orthotopic diversion, maintaining the rhabdosphincter mechanism
and urinary continence in these patients.11

Herein, the detailed surgical approach and technical aspects of
radical cystectomy in men and women are described. This surgical
approach also includes a description of an extended lymphadenec-
tomy. We believe this is an important component in radical cystec-
tomy and the clinical outcomes of patients with high-grade, invasive
bladder cancer. A growing body of evidence exists to suggest that a
more extended lymphadenectomy may be beneficial in both 
lymph node-positive and lymph node-negative patients with blad-
der cancer.12–16 Although the exact limits of the lymphadenectomy
for patients with bladder cancer undergoing cystectomy are cur-
rently debated, we advocate a lymph node dissection with the
boundaries to include initiation at the level of the inferior 
mesenteric artery (superior limits of dissection), extending laterally
over the inferior vena cava/aorta to the genitofemoral nerve (lateral
limits of dissection), and distally to the lymph node of Cloquet
medially (on Cooper’s ligament) and the circumflex iliac vein later-
ally. This dissection should also include bilaterally all obturator,
hypogastric, and presciatic lymph nodes, as well as the presacral
lymph nodes.

Indications for cystectomy
Invasive bladder cancer includes a spectrum of tumors ranging from
infiltration of the superficial lamina propria (T1), to extension into
(T2), and through (T3) the muscularis propria. Traditionally,
tumor invasion of the smooth muscle bladder muscularis propria
has been an absolute indication for radical cystectomy. In addition,
there is sufficient evidence to suggest that certain high-grade tumors
invading the lamina propria (T1) are at increased risk for muscularis
propria invasion and/or tumor progression,3,17–22 and may be best
treated with an early radical cystectomy. Furthermore, superficial
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bladder tumors with lymphovascular invasion,19,23 those with prostatic
urethral involvement,24 or those associated with carcinoma in situ
(CIS),25,26 in conjunction with a poor response to repeated
transurethral resection and intravesical therapy,22 may also be at
high risk and could benefit from an early and aggressive therapeutic
scheme such as radical cystectomy.

Preoperative Evaluation 
Complete clinical staging for bladder cancer should evaluate the
retroperitoneum and pelvis along with common metastatic sites,
including the lungs, liver, and bones. A chest x-ray, liver function
tests, and serum alkaline phosphatase should be obtained routinely.
Patients with an elevated serum alkaline phosphatase and/or com-
plaints of bone pain should undergo a bone scan. A computed
tomography (CT) scan of the chest is obtained when pulmonary
metastases are suspected by history, or because of an abnormal chest
x-ray. A CT scan of the abdomen and pelvis is routinely performed
to evaluate the pelvis and retroperitoneum for any significant lym-
phadenopathy or local contiguous spread. This radiographic evalu-
ation should also be performed in patients with suspected
metastases, elevated liver functions tests, or a bladder tumor associ-
ated with hydronephrosis, or in patients with an extensive primary
bladder tumor that is either clinically nonmobile or fixed; the results
of these studies may have an impact upon the decision for neoadju-
vant therapy. However, CT scan of the primary bladder is neither
sufficiently sensitive nor specific to evaluate the degree of bladder
wall tumor invasion or to determine accurately the pelvic lymph
node involvement with tumor.27,28

En bloc radical cystectomy and
pelvic–Iliac lymphadenectomy:
surgical technique
PPrreeooppeerraattiivvee  pprreeppaarraattiioonn
Patients undergoing radical cystectomy are admitted on the 
morning of the day before surgery. All patients receive a mechanical
and antibacterial bowel preparation the day before surgery. Intra-
venous hydration must be considered in these patients to 
prevent dehydration upon arrival at the operating room. In addi-
tion, all patients should be evaluated and counseled by the 
enterostomal therapy nurse prior to surgery. A clear liquid diet may
be consumed until midnight, after which time the patient takes
nothing per mouth. A standard modified Nichols bowel prepara-
tion29 is initiated the morning of admission: 120 ml castor oil 
laxative (Neoloid) by mouth at 09:00; 1 g neomycin by mouth at
10:00, 11:00, 12:00, 13:00, 16:00, 20:00, and 24:00; and 1 g ery-
thromycin base by mouth at 12:00, 16:00, 20:00, and 24:00. This reg-
imen is generally well tolerated, obviates the need for enemas, and
maintains nutritional and hydrational support. Intravenous 
crystalloid fluid hydration is begun in the evening before surgery in
those patients admitted to the hospital on the day before surgery,
and maintained to ensure an adequate circulating intravascular vol-
ume as the patient enters the operating room. This may be particu-
larly important in the elderly, frail patient with associated
comorbidities.

Patients over 50 years of age at our institution routinely undergo
prophylactic digitalization prior to cystectomy unless a specific con-
traindication exists. Patients younger than 50 years of age are not
routinely digitalized. Digoxin is given orally: 0.5 mg at 12:00,
0.25 mg at 16:00, and 0.125 mg at 20:00. Our experience with pre-
operative digitalization in patients undergoing cystectomy has been
positive and there is evidence suggesting that preoperative digital-
ization may reduce the risk of perioperative dysrhythmias and con-
gestive heart failure in the elderly patient undergoing an extensive
operative procedure.30,31 Attention to fluid management is impor-
tant in these elderly patients, particularly on postoperative days
three and four when mobilization of third-space fluid is highest,
subsequently necessitating liberal use of diuretics. In addition, intra-
venous broad-spectrum antibiotics are administered en route to the
operating room, providing adequate tissue and circulating levels at
the time of incision.

Preoperative evaluation and counseling by the enterostomal ther-
apy nurse is a critical component to the successful care of all patients
undergoing cystectomy and urinary diversion. Patients determined to
be appropriate candidates for orthotopic reconstruction are
instructed how to catheterize per urethra should it be necessary post-
operatively. All patients are site marked for a cutaneous stoma,
instructed in the care of a cutaneous diversion (continent or inconti-
nent form), and instructed in proper catheterization techniques
should medical, technical or oncologic factors preclude orthotopic
reconstruction. The ideal cutaneous stoma site is determined only
after the patient is examined in the supine, sitting, and standing posi-
tion. Proper stoma site selection is important to patient acceptance,
and to the technical success of lower urinary tract reconstruction
should a cutaneous form of diversion be necessary. Incontinent stoma
sites are best located higher on the abdominal wall, while stoma sites
for continent diversions can be positioned lower on the abdomen
(hidden below the belt line) since they do not require an external col-
lecting device. The use of the umbilicus as the site for catheterization
may be employed with excellent functional and cosmetic results.

PPaattiieenntt  ppoossiittiioonniinngg
The patient is placed in the hyperextended supine position with 
the superior iliac crest located at the fulcrum of the operating table
(Figure 9.1). The legs are slightly abducted so that the heels are posi-
tioned near the corners of the foot of the table. In the female patient
considering orthotopic diversion, the modified frog-leg or litho-
tomy position is employed, allowing access to the vagina. Care
should be taken to ensure that all pressure points are well padded.
Reverse Trendelenburg position levels the abdomen parallel with
the floor and helps to keep the small bowel contents in the epigas-
trium. A nasogastric tube is placed, and the patient is prepped from
nipples to mid-thighs. In the female patient the vagina is also fully
prepped. After the patient is draped, a 20 Fr. Foley catheter is placed
in the bladder and left to gravity drainage. A right-handed surgeon
stands on the patient’s left-hand side of the operating table.

IInncciissiioonn
A vertical midline incision is made extending from the pubic sym-
physis to the cephalad aspect of the epigastrium. The incision should
be carried lateral to the umbilicus on the contralateral side of the
marked cutaneous stoma site. When the umbilicus is considered as
the site for a catheterizable stoma, the incision should be directed
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2–3 cm lateral to the umbilicus at this location. The anterior rectus
fascia is incised, the rectus muscles retracted laterally, and the poste-
rior rectus sheath and peritoneum entered in the superior aspect of
the incision. As the peritoneum and posterior fascia are incised infe-
riorly to the level of the umbilicus, the urachal remnant (median
umbilical ligament) is identified, circumscribed, and removed en
bloc with the cystectomy specimen (Figure 9.2). This maneuver pre-
vents early entry into a high-riding bladder, and ensures complete
removal of all bladder remnant tissue. Care is taken to remain
medial and avoid injury to the inferior epigastric vessels (lateral
umbilical ligaments), which course posterior to the rectus muscles.
If the patient has previously had a cystotomy or segmental cystec-
tomy, the cystotomy tract and cutaneous incision should be circum-
scribed full-thickness and excised en bloc with the bladder
specimen. The medial insertion of the rectus muscles attached to the
pubic symphysis can be slightly incised, maximizing pelvic exposure
throughout the operation.

AAbbddoommiinnaall  eexxpplloorraattiioonn
A careful, systematic intra-abdominal exploration is performed to
determine the extent of disease, and to evaluate for any hepatic
metastases or gross retroperitoneal lymphadenopathy. The abdomi-
nal viscera are palpated to detect any concomitant unrelated disease.
If no contraindication exists at this time, all adhesions should be
incised and freed.

BBoowweell  mmoobbiilliizzaattiioonn
The bowel is mobilized beginning with the ascending colon. A large
right-angle Richardson retractor elevates the right abdominal wall.

The cecum and ascending colon are reflected medially to allow inci-
sion of the lateral peritoneal reflection along the avascular/white line
of Toldt. The mesentery to the small bowel is then mobilized off its
retroperitoneal attachments cephalad (toward the ligament of 
Treitz) until the retroperitoneal portion of the duodenum is
exposed. This mobilization facilitates a tension-free urethroenteric
anastomosis if orthotopic diversion is performed. Combined sharp
and blunt dissection facilitate mobilization of this mesentery along a
characteristic avascular fibroareolar plane. Conceptually, the mobi-
lized mesentery forms an inverted right triangle: the base formed by
the third and fourth portions of the duodenum, the right edge rep-
resented by the white line of Toldt along the ascending colon, the left
edge represented by the medial portion of the sigmoid and descend-
ing colonic mesentery, and the apex represented by the ileocecal
region (Figure 9.3). This mobilization is critical in setting up the
operative field, and facilitates proper packing of the intra-abdomi-
nal contents into the epigastrium.

The left colon and sigmoid mesentery are then mobilized to the
region of the lower pole of the left kidney by incising the peritoneum
lateral to the colon along the avascular/white line of Toldt. The sig-
moid mesentery is then elevated off the sacrum, iliac vessels, and dis-
tal aorta in a cephalad direction up to the origin of the inferior
mesenteric artery (IMA) (Figure 9.4). This maneuver provides a
wide mesenteric window through which the left ureter will pass
(without angulation or tension) for the ureteroenteric anastomosis
at the terminal portions of the operation. This sigmoid mobilization
helps identify the IMA and facilitates retraction of the sigmoid
mesentery, particularly when the superior limits of the lymph node
dissection are performed. Care should be taken to dissect along the

Figure 9.1
Proper patient positioning for cystectomy in the male patient.
Note that the iliac crest is located at the break of the table.
Reproduced with permission from Stein, JP, Skinner, DG. Surgery
Illustrated: Radical Cystectomy. BJU International 2004; 94: 
197–221 (Blackwell Publishing). © Stephan Spitzer. Figure 9.2

Wide excision of the urachal remnant and medial umbilical
ligaments en bloc with the cystectomy specimen. Reproduced
with permission from BJU International 2004; 94: 197–221; 
© Stephan Spitzer.
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base of the mesentery and to avoid injury to the inferior mesenteric
artery and blood supply to the sigmoid colon.

After mobilization of the bowel, a self-retaining retractor is
placed. The right colon and small intestine are carefully packed into
the epigastrium with three moist lap pads, followed by a moistened
towel rolled to the width of the abdomen. The descending and sig-
moid colon are not packed and remain as free as possible, providing
the necessary mobility required for the ureteral and pelvic lymph
node dissection.

Successful packing of the intestinal contents is an art and prevents
their annoying spillage into the operative field. Packing begins by
sweeping the right colon and small bowel under the surgeon’s left
hand along the right sidewall gutter. A moist open lap pad is then
swept with the right hand along the palm of the left hand, under the
viscera along the retroperitoneum and sidewall gutter. In similar
fashion, the left sidewall gutter is packed, ensuring not to incorpo-
rate the descending or sigmoid colon. The central portion of the
small bowel is packed with a third lap pad. A moist rolled towel is
then positioned horizontally below the lap pads, but cephalad to the
bifurcation of the aorta.

Occasionally, prior to placement of the first moist lap pad, a mobile
greater omental apron can be used to facilitate packing of the intesti-
nal viscera in a fashion similar to that with lap pad. After the bowel has

been packed, a wide Deaver retractor is placed with gentle traction on
the previously placed packing to provide cephalad exposure.

UUrreetteerraall  ddiisssseeccttiioonn
The ureters are most easily identified in the retroperitoneum just
cephalad to the common iliac vessels. They are carefully dissected
into the deep pelvis (several centimeters beyond the iliac vessels)
and divided between two large hemoclips. A section of the proximal
cut ureteral segment (distal to the proximal hemoclip) is sent for
frozen section analysis to ensure the absence of carcinoma in situ or
overt tumor. The ureter is then slightly mobilized in a cephalad
direction and tucked under the rolled towel to prevent inadvertent
injury. Frequently, an arterial branch from the common iliac artery
or the aorta needs to be divided to provide adequate ureteral mobi-
lization. In addition, the rich vascular supply emanating laterally
from the gonadal vessels should remain intact and undisturbed.
These attachments are an important blood supply to the ureter,
which ensure an adequate vascular supply for the ureteroenteric
anastomosis at the time of diversion. This is particularly important
in irradiated patients. Leaving the proximal hemoclip on the divided
ureter during the exenteration allows for hydrostatic ureteral dilation

Figure 9.3
View of the pelvis from overhead after the ascending colon and
peritoneal attachments of the small bowel mesentery have been
mobilized up to the level of the duodenum. This mobilization
allows the bowel to be properly packed in the epigastrium and
exposes the area of the aortic bifurcation which is the starting
point of the lymph node dissection. Reproduced with permission
from BJU International 2004; 94: 197–221; © Stephan Spitzer.

Figure 9.4
View of the pelvis from overhead, after the ascending colon and
small bowel have been packed in the epigastrium. Note that the
sigmoid mesentery is mobilized off the sacral promontory and
distal aorta up to the origin of the inferior mesenteric artery.
Reproduced with permission from BJU International 2004; 94:
197–221; © Stephan Spitzer.
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and facilitates the ureteroenteric anastomosis. In women, the
infundibulopelvic ligaments are ligated and divided at the level of
the common iliac vessels.

PPeellvviicc  llyymmpphhaaddeenneeccttoommyy
A meticulous pelvic lymph node dissection is routinely performed
with radical cystectomy. The extent of the lymphadenectomy may
vary depending on the patient and surgeon preference. An accumu-
lating body of evidence suggests that a more extended lymph-
adenectomy may be beneficial in patients undergoing cystectomy
for high-grade, invasive bladder cancer.12–16 When performing a sal-
vage procedure following definitive radiation treatment (greater
than 5000 cGy), a more limited pelvic lymphadenectomy may be
performed or even abandoned if there appears to be a significant risk
of iliac vessel and obturator nerve injury.32

For a combined common and pelvic iliac lymphadenectomy, the
lymph node dissection is initiated at the IMA (superior limits of 
dissection), and extends laterally over the inferior vena cava to the
genitofemoral nerve, representing the lateral limits of dissection.
Distally, the lymph node dissection extends to the lymph node of
Cloquet medially (on Cooper’s ligament) and the circumflex iliac
vein laterally.

The cephalad portion (at the level of the IMA) of the lymphatics
is ligated with hemoclips to prevent lymphatic leak, while the caudal
(specimen) side is ligated only when a blood vessel is encountered.
Frequently, small anterior tributary veins originate from the vena
cava just above the bifurcation. These should be clipped and
divided. In men, the spermatic vessels are retracted laterally and
spared. In women the infundibulopelvic ligament, along with the
corresponding ovarian vessels, has been ligated previously and
divided at the pelvic brim as described earlier.

All fibroareolar and lymphatic tissues are dissected caudally off
the aorta, vena cava, and common iliac vessels over the sacral
promontory into the deep pelvis. The initial dissection along the
common iliac vessels is performed over the arteries, skeletonizing
them. As the common iliac veins are dissected medially, care is taken
to control small arterial and venous branches coursing along the
anterior surface of the sacrum. Electrocautery is helpful at this loca-
tion and allows the adherent fibroareolar tissue to be swept off the
sacral promontory down into the deep pelvis with the use of a small
gauze sponge. Significant bleeding from these presacral vessels can
occur if not properly controlled. Hemoclips are discouraged in this
location as they can be easily dislodged from the anterior surface of
the sacrum, and troublesome bleeding can occur.

Once the proximal portion of the lymph node dissection is com-
pleted, a finger is passed from the proximal aspect of dissection
under the pelvic peritoneum (anterior to the iliac vessels), distally
toward the femoral canal. The opposite hand can be used to strip the
peritoneum from the undersurface of the transversalis fascia and
connects with the proximal dissection from above. This maneuver
elevates the peritoneum and defines the lateral limit of peritoneum
to be incised and removed with the specimen. The peritoneum is
divided medial to the spermatic vessels in men, and lateral to the
infundibulopelvic ligament in women. The only structure encoun-
tered is the vas deferens in the male or round ligament in the female;
these structures are clipped and divided.

A large right-angled rake retractor (e.g. Israel) is used to elevate
the lower abdominal wall, including the spermatic cord or remnant
of the round ligament, to provide distal exposure in the area of the
femoral canal. Tension on the retractor is directed vertically toward
the ceiling, and care is taken to avoid injury to the inferior epigastric

vessels. This approach provides excellent exposure to the distal
external iliac vessels. The distal limits of the dissection are then iden-
tified: the circumflex iliac vein crossing anterior to the external iliac
artery distally, the genitofemoral nerve laterally, and Cooper’s 
ligament medially. The lymphatics draining the ipsilateral leg, par-
ticularly medial to the external iliac vein, are carefully clipped and
divided to prevent lymphatic leakage. This includes the lymph node
of Cloquet (also known as Rosenmuller), which represents the distal
limit of the lymphatic dissection at this location. The distal external
iliac artery and vein are then circumferentially dissected and skele-
tonized, with care being taken to ligate an accessory obturator vein
(present in 40% of patients) originating from the inferomedial
aspect of the external iliac vein.

Following completion of the distal limits of dissection, the proxi-
mal and distal dissections are joined. The proximal external iliac
artery and vein are skeletonized circumferentially to the origin of the
hypogastric artery (Figure 9.5). Care should be taken to clip and
divide a commonly encountered vessel arising from the lateral
aspect of the proximal external iliac vessels coursing to the 
psoas muscle. The external iliac vessels (artery and vein) are then
retracted medially, and the fascia overlying the psoas muscle is
incised medial to the genitofemoral nerve. On the left side, branches
of the genitofemoral nerve often pursue a more medial course and
may be intimately related to the iliac vessels, in which case they are
excised.

Figure 9.5
Skeletonizing the external iliac artery and vein. Note that the
vessels are dissected completely free up to the level of the
origin of the hypogastric artery. This allows for the vessels to be
carefully retracted medially and the psoas fascia incised to allow
passage of a gauze sponge. Reproduced with permission from
BJU International 2004; 94: 197–221; © Stephan Spitzer.
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At this point, the lymphatic tissues surrounding the iliac vessels
are composed of a medial and a lateral component attached only at
the base within the obturator fossa. The lateral lymphatic compart-
ment (freed medially from the vessels and laterally from the psoas)
is bluntly swept into the obturator fossa by retracting the iliac vessels
medially, and passing a small gauze sponge lateral to the vessels
along the psoas and pelvic sidewall (Figure 9.6). This sponge should
be passed anterior and distal to the hypogastric vein and directed
caudally into the obturator fossa. The external iliac vessels are then
elevated and retracted laterally, and the gauze sponge carefully with-
drawn from the obturator fossa with gentle traction using the left
hand (Figure 9.7). This maneuver effectively sweeps all lymphatic
tissue into the obturator fossa, and facilitates identification of the
obturator nerve deep to the external iliac vein. The obturator nerve
is best identified proximally, and carefully dissected free from all
lymphatics. The obturator nerve is then retracted laterally along
with the iliac vessels (Figure 9.8). At this point, the obturator artery
and vein should be carefully entrapped between the index finger
(medial to the obturator nerve) laterally and the middle finger medi-
ally with the left hand. This isolates the obturator vessels exiting the
obturator canal along the pelvic floor. These vessels are then care-
fully clipped and divided, making certain to stay medial to the obtu-
rator nerve. The obturator lymph node packet is then swept
medially toward the sidewall of the bladder, and small tributary ves-
sels and lymphatics from the pelvic sidewall and ligated. The nodal
packet will be removed en bloc with the cystectomy specimen.

LLiiggaattiioonn  ooff  tthhee  llaatteerraall  vvaassccuullaarr  ppeeddiiccllee  ttoo
tthhee  bbllaaddddeerr
Following dissection of the obturator fossa and division of the obtu-
rator vessels, the lateral vascular pedicle to the bladder is isolated and
divided. Developing this plane isolates the lateral vascular pedicle to
the bladder; a critical maneuver in performing a safe cystectomy with
proper vascular control. Isolation of the lateral vascular pedicle is
performed with the left hand. The bladder is retracted toward the
pelvis, placing traction and isolating the anterior branches of the
hypogastric artery. The left index finger is passed medial to the
hypogastric artery, posterior to the anterior visceral branches, and
lateral to the previously transected ureter. The index finger is directed
caudally toward the endopelvic fascia, parallel to the sweep of the
sacrum. This maneuver defines the two major vascular pedicles to the
anterior pelvic organs: the lateral pedicle anterior to the index finger,
composed of the visceral branches of the anterior hypogastric vessel,
and the posterior pedicle posterior to the index finger, composed of
the visceral branches between the bladder and rectum.

With the lateral pedicle entrapped between the left index and
middle fingers, firm traction is applied vertically and caudally. This
facilitates identification and isolation of individual branches off the
anterior portion of the hypogastric artery (Figure 9.9). The posterior
division of the hypogastric artery, including the superior gluteal, ili-
olumbar, and lateral sacral arteries, is preserved in order to avoid

Figure 9.6
Passing a small gauze sponge lateral to the external iliac vessels
and medial to the psoas muscle. Reproduced with permission
from BJU International 2004; 94: 197–221; © Stephan Spitzer.

Figure 9.7
Withdrawing the gauze sponge with the left hand. This aids in
dissecting and clearing the obturator fossa, sweeping all
fibroareolar and lymphatic tissue toward the bladder.
Reproduced with permission from BJU International 2004; 94:
197–221; © Stephan Spitzer.
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gluteal claudication. Distal to this posterior division, the hypogastric
artery may be ligated for vascular control, but should not be divided
since the lateral pedicle is easier to dissect if left in continuity. The
largest and most consistent anterior branch to the bladder, the supe-
rior vesical artery, is usually isolated and individually ligated and
divided easily. The remaining anterior branches of the lateral pedicle
are then isolated and divided between hemoclips down to the
endopelvic fascia, or as far as is technically possible. With blunt dis-
section the index finger of the left hand helps identify this lateral
pedicle, and protects the rectum as it is pushed medially. Right-angle
hemoclip appliers are ideally suited for proper placement of the
clips. Hemoclips are positioned as far apart as possible to ensure that
0.5–1 cm of tissue projects beyond each clip when the pedicle is
divided. This prevents the hemoclips from being dislodged and thus
causing unnecessary bleeding. Occasionally, in patients with an
abundance of pelvic fat, the lateral pedicle may be thick and require
division into two manageable pedicles. The inferior vesicle vein
serves as an excellent landmark because the endopelvic fascia is 
just distal to this structure. Incision of the endopelvic fascia just lat-
eral to the prostate may help to identify the distal limit of the lateral
pedicle.

LLiiggaattiioonn  ooff  tthhee  ppoosstteerriioorr  ppeeddiiccllee  ttoo  tthhee
bbllaaddddeerr
Following division of the lateral pedicles, the bladder specimen is
retracted anteriorly, exposing the cul-de-sac (pouch of Douglas).

The surgeon elevates the bladder with a small gauze sponge under
the left hand, while the assistant retracts the peritoneum of the rec-
tosigmoid colon in a cephalad direction. This provides excellent
exposure to the recess of the cul-de-sac and places the peritoneal
reflection on traction, facilitating the proper division. The peri-
toneum lateral to the rectum is incised and extended anteriorly and
medially across the cul-de-sac to join the incision on the contralat-
eral side (Figure 9.10).

An understanding of the fascial layers is critical for the appropri-
ate dissection of this plane. The anterior and posterior peritoneal
reflections converge in the cul-de-sac to form Denonvillier’s fascia,
which extends caudally to the urogenital diaphragm (Figure 9.11,
arrow). This important anatomic boundary in the male separates
the prostate and seminal vesicles anterior to the rectum posterior.
The plane between the prostate and seminal vesicles and the anterior
sheath of Denonvillier’s fascia will not develop easily. However, the
plane between the rectum and the posterior sheath of Denonvillier’s
(fascia) so called Denonvillier’s space should develop easily with
blunt and sharp dissection. Therefore, the peritoneal incision in the

Figure 9.8
Obturator fossa cleaned. This allows proper identification of the
obturator nerve passing deep to the external iliac vein.
Reproduced with permission from BJU International 2004; 94:
197–221; © Stephan Spitzer. Figure 9.9

Isolation of the lateral vascular pedicle. The left hand is used to
define the right lateral pedicle, extending from the bladder to
]the hypogastric artery. This plane is developed by the index
finger (medial) and the middle finger (lateral), exposing the
anterior branches of the hypogastric artery. This vascular pedicle
is clipped and divided down to the endopelvic fascia. Traction
with the left hand defines the pedicle, allows direct visualization,
and protects the rectum from injury. Reproduced with permission
from BJU International 2004; 94: 197–221; © Stephan Spitzer.
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cul-de-sac must be made slightly on the rectal side rather than the
bladder side. This allows proper and safe entry and development of
Denonvillier’s space between the anterior rectal wall and the poste-
rior sheath of Denonvillier’s fascia (Figure 9.12). With a posterior
sweeping motion of the fingers, the rectum can be carefully swept off
of Denonvillier’s fascia (with the seminal vesicles, prostate, and
bladder anteriorly in men), and off of the posterior vaginal wall in
women. This sweeping motion, when extended laterally, helps to
thin and develop the posterior pedicles, which appear like a collar
emanating from the lateral aspect of the rectum. Care should be
taken when developing this posterior plane more caudally because
the anterior rectal fibers reflect anteriorly, are often adherent to the
specimen, and can offer resistance to blunt dissection. In this region,
just cephalad (proximal) to the urogenital diaphragm, sharp dissec-
tion may be required to dissect the anterior rectal fibers off the apex
of the prostate in order to prevent rectal injury at this location.

Several situations may impede the proper development of this
posterior plane. Most commonly, when the incision in the cul-
de-sac is made too far anteriorly, proper entry into Denonvillier’s
space is prevented. Improper entry can occur between the two layers
of Denonvillier’s fascia, or even anterior to this, making the poste-
rior dissection difficult and increasing the risk of rectal injury. 

Furthermore, posterior tumor infiltration or previous high-dose
pelvic irradiation can obliterate this plane, making the posterior dis-
section difficult. To prevent injury to the rectum in these situations,
sharp dissection should be performed under direct vision. In order
to prevent a rectal injury it is important to avoid blunt dissection
with the finger in areas where normal tissue planes have been 
obliterated by previous surgery or radiation. Sharp dissection under
direct vision will dramatically reduce the potential for rectal injury.
If a rectotomy occurs, a two- or three-layer closure is recommended.
A diverting proximal colostomy is not routinely required unless
gross contamination occurs, or if the patient has received previous
pelvic radiation therapy. If orthotopic diversion or vaginal recon-
struction is planned, an omental interposition is recommended in
order to help prevent fistulization.

Once the posterior pedicles have been defined, they are clipped
and divided to the endopelvic fascia in the male patient. The
endopelvic fascia is then incised adjacent to the prostate, medial to
the levator ani muscles (if not done previously), to facilitate the api-
cal dissection. In the female patient, the posterior pedicles, including
the cardinal ligaments, are divided 4–5 cm beyond the cervix. With
cephalad pressure on a previously placed vaginal sponge stick, the
apex of the vagina can be identified, and incised posteriorly just 
distal to the cervix. The vagina is then circumscribed anteriorly with
the cervix attached to the cystectomy specimen. If concern exists
regarding an adequate surgical margin at the posterior or base of the

Figure 9.10
The peritoneum lateral to the rectum is incised down into the
cul-de-sac, and carried anteriorly over the rectum to join the
opposite side. Note that the incision should be made precisely
so the proper plane behind Denonvillier’s fascia can be
developed safely. Reproduced with permission from BJU
International 2004; 94: 197–221; © Stephan Spitzer.

Figure 9.11
The formation of Denonvillier’s fascia. Note that it is derived
from a fusion of the anterior and posterior peritoneal
reflections. Denonvillier’s space lies behind the fascia. To
successfully enter this space and facilitate mobilization of the
anterior rectal wall off Denonvillier’s fascia, the incision in the
cul-de-sac is made close to the peritoneal fusion on the anterior
rectal wall side, and not on the bladder side. Reproduced with
permission from BJU International 2004; 94: 197–221; 
© Stephan Spitzer.
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bladder, then the anterior vaginal wall should be removed en bloc
with the bladder specimen; vaginal reconstruction will be required if
sexual function is desired. It is our preference to spare the anterior
vaginal wall if orthotopic diversion is planned. This eliminates the
need for vaginal reconstruction, helps to maintain the complex
musculofascial support system, and helps to prevent injury to the
pudendal innervation to the rhabdosphincter and proximal urethra,
both important components to the continence mechanism in
women. The anterior vaginal wall is then sharply dissected off the
posterior bladder down to the region of the bladder neck (vesi-
courethral junction), which is identified by palpating the Foley
catheter balloon. At this point, the specimen remains attached only
at the apex in men and vesicourethral junction in women.

AAnntteerriioorr  aappiiccaall  ddiisssseeccttiioonn  iinn  tthhee  mmaallee
ppaattiieenntt
Only after the cystectomy specimen is completely freed and mobile
posteriorly is attention directed anteriorly to the pelvic floor and
urethra. All fibroareolar connections between the anterior bladder

wall, prostate, and undersurface of the pubic symphysis are divided.
The endopelvic fascia is incised adjacent to the prostate, and the lev-
ator muscles are carefully swept off the lateral and apical portions of
the prostate. The superficial dorsal vein is identified, ligated, and
divided. With tension placed posteriorly on the prostate, the pubo-
prostatic ligaments are identified, and only slightly divided just
beneath the pubis, lateral to the dorsal venous complex that courses
between these ligaments. Extensive dissection in this region along
the pelvic floor should be carefully avoided. The puboprostatic liga-
ments need to be incised only enough to allow for a proper apical
dissection of the prostate. The apex of the prostate and the membra-
nous urethra now become palpable.

Several methods can be used to control the dorsal venous plexus.
One may carefully pass an angled clamp beneath the dorsal venous
complex, anterior to the urethra (Figure 9.13). The venous complex
can then be ligated with a 2-0 absorbable suture and divided close to
the apex of the prostate. If any bleeding occurs from the transected
venous complex, it can be oversewn with an absorbable (2-0 polyg-
lycolic acid) suture. In a slightly different fashion, the 
dorsal venous complex may be gathered at the apex of the prostate
with a long Allis clamp (Figure 9.14). This may help better define the
plane between the dorsal venous complex and the anterior urethra.
A figure-of-eight 2-0 absorbable suture can then be carefully placed
under direct vision anterior to the urethra (distal to the apex of the

Figure 9.12
After the peritoneum of the cul-de-sac has been incised, the
anterior rectal wall can be swept off the posterior surface of the
Denonvillier’s fascia. This effectively defines the posterior pedicle
that extends from the bladder to the lateral aspect of the
rectum on either side. Reproduced with permission from BJU
International 2004; 94: 197–221; © Stephan Spitzer.

Figure 9.13
Control of the dorsal venous complex. A right-angled clamp can
be passed posterior to the venous complex and anterior to the
urethra. An absorbable suture can be passed to ligate the
complex distal to the apex of the prostate. Reproduced with
permission from BJU International 2004; 94: 197–221; ©
Stephan Spitzer.
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prostate) around the gathered venous complex. This suture is best
placed with the surgeon facing the head of the table and holding the
needle driver perpendicular to the patient. The suture is then tagged
with a hemostat. This maneuver avoids the passage of any instruments
between the dorsal venous complex and rhabdosphincter, which
could potentially injure these structures and compromise the conti-
nence mechanism. After the complex has been ligated, it can be
sharply divided with excellent exposure to the anterior surface of the
urethra. Once the venous complex has been severed, the suture can
be used to further secure the complex. The suture is then used to
suspend the venous complex anteriorly to the periosteum to help
reestablish anterior fixation of the dorsal venous complex and pub-
oprostatic ligaments and thus possibly enhance continence recovery
(Figure 9.15). The anterior urethra is now exposed.

Regardless of the aforementioned technique to control the dorsal
venous complex, the urethra is then incised 270° just beyond the
apex of the prostate. Six 2-0 polyglycolic acid sutures are placed in
the anterior urethra, carefully incorporating only the mucosa and
submucosa of the striated urethral sphincter muscle anteriorly.
Next, two posterior urethral sutures are placed incorporating the
rectourethralis muscle or the caudal extent of Denonvillier’s fascia.

The posterior urethra can then be divided and the specimen
removed after dividing the Foley catheter between clamps in order
to avoid spillage of bladder contents.

Alternatively, the dorsal venous complex can simply be sharply
transected prior to securing vascular control of the dorsal venous
complex. Cephalad traction on the prostate elongates the proximal
and membranous urethra and allows the urethra to be skeletonized
laterally by dividing the so-called ‘lateral pillars’, extensions of the
rhabdosphincter. Again, a section comprising the anterior two-
thirds of the urethra is divided, exposing the urethral catheter. The
urethral sutures are then placed. Six 2-0 polyglycolic acid sutures are
placed, equally spaced, into the urethral mucosa and lumen anteri-
orly. The rhabdosphincter, the edge of which acts as a hood overly-
ing the dorsal venous complex, is included in these sutures if the
dorsal venous complex was sharply incised. This maneuver com-
presses the dorsal vein complex against the urethra for hemostatic
purposes. The urethral catheter is then drawn through the urethro-
tomy, clamped on the bladder side, and divided. Cephalad traction

Figure 9.14
The dorsal venous complex is gathered with an Allis clamp
distal to the apex of the prostate. This maneuver defines the
plane between the dorsal venous complex and urethra.
Reproduced with permission from BJU International 2004; 94:
197–221; © Stephan Spitzer.

Figure 9.15
An absorbable suture is carefully passed in a figure-of-eight
fashion anterior to the urethra around the gathered dorsal
venous complex to control the vascular structure. The dorsal
venous complex is completely divided. The previously placed
suture is then used to further secure the venous complex. The
complex is then fixed anteriorly to the periosteum. Reproduced
with permission from BJU International 2004; 94: 197–221; 
© Stephan Spitzer.
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on the bladder side with the clamped catheter occludes the bladder
neck, prevents tumor spill from the bladder, and provides exposure
to the posterior urethra. Two additional sutures are placed in the
posterior urethra, again incorporating the rectourethralis muscle or
distal Denonvillier’s fascia. The posterior urethra is then divided and
the specimen removed. Bleeding from the dorsal vein is usually min-
imal at this point. If additional hemostasis is required, one or two
anterior urethral sutures can be tied to stop the bleeding. Regardless
of the technique, frozen section analysis of the distal urethral margin
of the cystectomy specimen is then performed in order to exclude
tumor involvement.

If a cutaneous form of urinary diversion is planned, urethral
preparation is slightly modified. Once the dorsal venous complex is
secured and divided, the anterior urethra is identified. The urethra is
mobilized from above as far distally as possible into the pelvic
diaphragm. With cephalad traction, the urethra is stretched above
the urogenital diaphragm, a curved clamp is placed as distal on the
urethra as feasible and divided distal to the clamp. Care must be
taken to avoid rectal injury with this clamp. This is prevented by
placing gentle posterior traction with the left hand or index finger
on the rectum and ensuring the clamp is passed anterior. The speci-
men is then removed. Mobilization of the urethra as distally as pos-
sible facilitates secondary urethrectomy should it be necessary. The
levator musculature can then be reapproximated along the pelvic
floor to facilitate hemostasis.

AAnntteerriioorr  ddiisssseeccttiioonn  iinn  tthhee  ffeemmaallee
The wide female pelvis allows for better anterior exposure in a
woman, particularly at the vesicourethral junction. However, urolo-
gists may be less familiar with pelvic surgery in women than in men.
In addition, paravaginal vascular control may be troublesome in
women, and the venous plexus anterior to the urethra is less well
defined in women. When orthotopic diversion is considered in
female patients undergoing cystectomy, several technical issues crit-
ical to the procedure must be addressed in order to maintain the
continence mechanism in these women.

When the posterior pedicles are developed in women, the 
posterior vagina is incised at the apex just distal to the cervix 
(Figure 9.16). This incision is carried anteriorly along the lateral and
anterior vaginal walls forming a circumferential incision. The ante-
rior lateral vaginal wall is then grasped with curved Kocher clamps.
This provides countertraction and facilitates dissection between 
the anterior vaginal wall and the bladder specimen. Careful dissec-
tion of the proper plane will prevent entry into the posterior 
bladder and also reduce the amount of bleeding in this vascular area
(Figure 9.17). Development of this posterior plane and vascular
pedicle is best performed sharply and carried just distal to the vesi-
courethral junction. Palpation of the Foley catheter balloon assists
in identifying this region. This dissection effectively maintains a
functional vagina.

In the case of a deeply invasive posterior bladder tumor in a
woman, with concern of an adequate surgical margin, the anterior
vaginal wall should be removed en bloc with the cystectomy speci-
men. After dividing the posterior vaginal apex, the lateral vaginal
wall subsequently serves as the posterior pedicle and is divided dis-
tally. This leaves the anterior vaginal wall attached to the posterior
bladder specimen. The Foley catheter balloon again facilitates iden-
tification of the vesicourethral junction. The surgical plane between
the vesicourethral junction and the anterior vaginal wall is then
developed distally at this location. A 1 cm length of proximal urethra
is mobilized while the remaining distal urethra is left intact with 

the anterior vaginal wall. Vaginal reconstruction by a clam shell
(horizontal) or side-to-side (vertical) technique is required. Other
means of vaginal reconstruction may include a rectus myocutaneous
flap, detubularized cylinder of ileum, a peritoneal flap, or an 
omental flap.

It is emphasized that no dissection should be performed anterior
to the urethra along the pelvic floor. The endopelvic fascia should
remain undisturbed and not opened in women considering ortho-
topic diversion. This prevents injury to the rhabdosphincter region
and corresponding innervation, which is critical in maintaining the
continence mechanism. Anatomic studies have demonstrated that
the innervation of this rhabdosphincter region in women arises
from branches off the pudendal nerve that course along the pelvic
floor posterior to the levator muscles.33,34 Any dissection performed
anteriorly may injure these nerves and compromise the continence
status.

When the posterior dissection is completed (with care to dissect
just distal to the vesicourethral junction), a Satinsky vascular clamp
is placed across the bladder neck. The Satinsky vascular clamp
placed across the catheter at the bladder neck prevents any tumor

Figure 9.16
In women, the vagina is incised distal to the cervix. Note that
cephalad traction on the posterior aspect of the vagina
facilitates the incision of the anterior vaginal wall. Slight
dissection of the posterior vaginal wall off the rectum provides
mobility to the vaginal cuff. Reproduced with permission from
BJU International 2004; 94: 197–221; © Stephan Spitzer.
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spill from the bladder. With gentle traction the proximal urethra is
completely divided anteriorly, distal to the bladder neck and clamp.
The urethra is situated more anteriorly in women than in men, and
the urethral sutures can be placed easily after the specimen is com-
pletely removed (Figure 9.18). Ten to 12 sutures are placed. Frozen
section analysis is performed on the distal urethral margin of the
cystectomy specimen in order to exclude tumor. Once hemostasis is
obtained, the vaginal cuff may be closed in two layers with
absorbable sutures. The vaginal cuff is then anchored via a col-
posacralpexy using a strut of Marlex mesh to the sacral promontory.
This fixates the vagina without angulation or undue tension. Note
that at the terminal portions of the surgical procedure, a well-vascu-
larized omental pedicle graft is placed between the reconstructed
vagina and neobladder, and secured to the levator ani muscles to
separate the suture lines and prevent fistulization (Figure 9.19).

If a cutaneous diversion is planned in the female patient, the pos-
terior pedicles are developed as previously mentioned. Attention is
then directed anteriorly, and the pubourethral ligaments are
divided. A curved clamp is placed across the urethra, and the ante-

rior vaginal wall is opened distally and incised circumferentially
around the urethral meatus. The vaginal cuff is closed as previously
described and suspended. Alternatively, a perineal approach may be
used for this dissection with complete removal of the entire urethra.

Following removal of the cystectomy specimen, the pelvis is irri-
gated with warm sterile water. The presacral nodal tissue previously
swept off the common iliac vessels and sacral promontory into the
deep pelvis is collected and sent separately for pathologic evaluation.
Nodal tissue in the presciatic notch bilaterally, anterior to the sciatic
nerve, is also sent for histologic analysis. Hemostasis is obtained and
the pelvis is packed with a lap pad while attention is directed to the
urinary diversion.

The use of various tubes and drains postoperatively is important.
The pelvis is drained with a 1-inch Penrose drain for urine or lymph
leak for 3 weeks, and a large suction hemovac drain for the evacua-
tion of blood for 24 hours. A gastrostomy tube with an 18 Fr. Foley
catheter is placed routinely, utilizing a modified Stamm technique
that incorporates a small portion of omentum (near the greater cur-
vature of the stomach) interposed between the stomach and the
abdominal wall.35 This provides a simple means of draining the
stomach and prevents the need for an uncomfortable nasogastric
tube while the postoperative ileus resolves. 

Figure 9.18
View of the female pelvis from above with the partially opened
vaginal cuff and the urethral sutures placed. Reproduced with
permission from BJU International 2004; 94: 197–221; ©
Stephan Spitzer.

Figure 9.17
Dissection of the anterior vaginal wall off of the bladder. Note
caudal traction of the cystectomy specimen with countertraction
applied to the vagina in a cephalad direction. Dissection
continues only slightly distal to the level of the vesicourethral
junction. This can be identified by palpation of the Foley
balloon in the bladder (not shown). Reproduced with permission
from BJU International 2004; 94: 197–221; © Stephan Spitzer.
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Postoperative care
A meticulous, team-oriented approach to the care of these generally
elderly patients undergoing radical cystectomy helps reduce periop-
erative morbidity and mortality. Patients are best monitored in the
surgical intensive care unit (ICU) for at least 24 hours or until stable.
Careful attention to fluid management is imperative as third-space
fluid loss in these patients can be tremendous and deceiving.
Patients with compromised cardiac or pulmonary function may
require invasive cardiac monitoring with a pulmonary artery
catheter placed prior to surgery to precisely ascertain the cardiac
response to fluid shifts. A combination of crystalloid and colloid
fluid replacement is given on the night of surgery, and converted to
crystalloid on postoperative day 1. Prophylaxis against stress ulcer is
initiated with a histamine receptor (H2) blocker. Intravenous broad-
spectrum antibiotics are continued in all patients and subsequently
converted to oral antibiotics as the diet progresses. Pulmonary toilet
is encouraged with incentive spirometry, deep breathing, and
coughing.

Prophylaxis against deep vein thrombosis is important in patients
undergoing extensive pelvic operations for malignancies. The anti-
coagulation is initiated in the recovery room with 10 mg of sodium
warfarin via a nasogastric or the gastrostomy tube. The daily dose is
adjusted to maintain a prothrombin time in the range of 18–22
seconds. If the prothrombin time exceeds 22–25 seconds, 2.5 mg of
vitamin K is administered intramuscularly to prevent possible
bleeding. Pain control by a patient-controlled analgesic (PCA) 
system provides comfort and enhances deep breathing and early
ambulation. If digoxin was given preoperatively, it is continued until

discharge. The gastrostomy tube is generally removed on postoper-
ative day 7, or later if bowel function is delayed. The catheter and
drain management is specific to the form of urinary diversion. Some
patients may develop a prolonged ileus or some other complication
that delays the quick return of oral intake. In such circumstances,
total parenteral nutrition (TPN) is wisely instituted earlier rather
than later, so that the patient will not become farther behind nutri-
tionally.

Discussion
Understanding that invasive bladder cancer can be a lethal disease,
we have adopted an early and aggressive surgical approach.3,4 This
includes a radical cystectomy with a meticulous and extended 
bilateral pelvic iliac lymph node dissection. We firmly believe radi-
cal cystectomy provides the best local pelvic control of the disease. In
addition, radical cystectomy provides accurate evaluation of the pri-
mary bladder tumor (p stage), along with the regional lymph nodes.
This pathologic evaluation allows the application of adjuvant treat-
ment strategies based on clear histopathologic determination, not
clinical staging, which has been associated with significant errors in
30% to 50% of patients.3,27,28,36,37 This, coupled with the evolution
and application of orthotopic lower urinary tract reconstruction in
both men and women, has provided patients with a more acceptable
means to store and eliminate urine.7

Generally, most invasive TCCs are high-grade tumors. These
bladder tumors originate in the bladder mucosa, and progressively
invade the lamina propria and, sequentially, the muscularis propria,
perivesical fat, and contiguous pelvic structures, with an increasing
incidence of lymph node involvement with disease progression
(Table 9.1).4,16,38,39 In over 2200 patients undergoing radical cystec-
tomy from four large contemporary cystectomy series, the cumula-
tive incidence of node-positive bladder cancer at the time of surgery
was 25%. Radical cystectomy with an appropriate lymphadenec-
tomy effectively removes the primary bladder tumor and the
regional lymph nodes that may contain metastases in a significant
number of patients undergoing the procedure. In the USC series of
1054 patients undergoing radical cystectomy for TCC, the incidence
of lymph node metastases correlated with the primary bladder
tumor stage.4 Patients with nonmuscle-invasive tumors demon-
strated a 5% incidence of node-positive disease, compared with 18%
in patients with superficial muscle-invasive bladder tumors (P2A),
27% with deep muscle-invasive bladder tumors (P2B), and approx-
imately 45% of patients with extravesical tumor extension of the pri-
mary bladder tumor (P3 and P4) (Table 9.1).

Morbidity and mortality of radical
cystectomy and lymphadenectomy
The early clinical results and outcomes with regard to the morbidity
and mortality of radical cystectomy were disappointing. Lack of uni-
versal acceptance of this procedure was attributed to the consider-
able complication rate and the need for improvements in urinary
diversion. Prior to 1970, the perioperative complication rate of rad-
ical cystectomy was approximately 35%, with a mortality rate of
nearly 20%. However, with contemporary medical, surgical, and
anesthetic techniques, along with better patient selection, the 

Figure 9.19
View of the female pelvis. Note a vascularized omental pedicle
graft is situated anteriorly covering the reconstructed
vagina/vaginal cuff. The urethra and sutures will be placed into
the neobladder (not shown). The omental graft is secured to the
pelvic floor to prevent fistulization between the neobladder and
vaginal cuff. Reproduced with permission from BJU International
2004; 94: 197–221; © Stephan Spitzer.
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mortality and morbidity from radical cystectomy have dramatically
decreased. We reported a 3% mortality rate in the USC series 
(Table 9.2),4 which is similar to that in other contemporary series of
radical cystectomy.5,16,36–39 Importantly, we found that the adminis-
tration of preoperative therapy (radiation and/or chemotherapy),
and the form of urinary diversion performed (continent or inconti-
nent) did not appear to increase the mortality rate of patients
undergoing radical cystectomy.4

The early complication rate following radical cystectomy often
associated with significant comorbidities should not be underesti-
mated in this elderly group of patients. The median age of patients
undergoing cystectomy in our series was 66 years (range 22–93
years). In this series of 1054 patients, 28% developed an early com-
plication within the first 3 months of surgery (Table 9.2).4 These
early complications included all those related to the cystectomy,
perioperative care, and urinary diversion. The administration of
preoperative therapy (radiation and/or chemotherapy) and the
form of urinary diversion did not significantly alter the early com-
plication rate in these cystectomy patients. Most early complications
following radical cystectomy are unrelated to the urinary diversion
(85% diversion unrelated), and can be managed conservatively
without the need for reoperation in approximately 90% of
patients.40 In our experience, the most common early, diversion-
unrelated complication is dehydration, while the most common
early, diversion-related complication following radical cystectomy is
urinary leakage.

Although we have found that preoperative treatment with
chemotherapy and/or radiation therapy does not increase the peri-

operative morbidity or mortality, neoadjuvant treatment strategies
have not been routinely employed in our patients prior to radical
cystectomy for invasive bladder cancer. Preoperative radiation ther-
apy is considered only in those patients with a history of a previous
partial cystectomy or those that have experienced extravesical tumor
spill at the time of endoscopic management of the primary bladder
tumor.41 Furthermore, although there has been a recent interest in
the application of neoadjuvant chemotherapy in patients with mus-
cle-invasive bladder cancer,42 the routine administration of this is
clearly a debatable issue.43 We have been, and continue to be, strong
advocates of postoperative adjuvant chemotherapy when given to
high-risk patients, on the basis of accurate pathologic evaluation of
the primary bladder tumor and regional lymph nodes.4,44

We have also evaluated the clinical outcomes of radical cystec-
tomy in elderly patients (80 years of age or more) requiring therapy
for bladder cancer.45 We found that in appropriately selected indi-
viduals the perioperative morbidity and mortality of elderly patients
is similar to that of younger patients undergoing the same operation.
Our data are similar to those in other reports.46,47 Collectively, this
suggests that an aggressive surgical approach is a viable treatment
strategy for properly selected elderly individuals who are in generally
good health and require definitive management for bladder 
cancer. It is clear that physiologic age may be more important than
chronologic age when determining who is an appropriate candidate
for radical cystectomy. Proper patient selection, and strict attention
to perioperative details, along with a dedicated and meticulous sur-
gical approach, are all critical components to minimize the morbid-
ity and mortality of surgery, and to ensure the best clinical outcomes

Table 9.1 Incidence of lymph node metastasis following radical cystectomy in contemporary series: correlation to
primary bladder tumor

Bladder tumor stage* No. (%)

Lead author Period No. pts No (%) lymph P0, Pis, Pa, P1 P2A P2B P3 P4
node metastases

Poulsen16 1990–1997 191 50 (26%) 2 (3%) 4 (18%) 7 (25%) 33 (51%) 4 (44%)
Vieweg†38 1980–1990 686 193 (28%) 10 (10%) 12 (9%) 22 (23%) 97 (43%) 52 (41%)
Leissner‡39 1999–2002 290 81 (28%) 1 (2%) 5 (13%) 12 (22%) 53 (44%) 10 (50%)
Stein4 1971–1997 1054 246 (24%) 19 (5%) 21 (18%) 35 (27%) 113 (45%) 58 (43%)

Totals 2221 570 (25%)

*TNM staging system: 1997 AJCC.50

†6 patients with carcinoma in situ of prostatic ducts with lymph node positive disease classified as Pis.
‡Multicenter trial.

Table 9.2 Perioperative mortality and early complication rate following cystectomy at USC

No. pts Perioperative mortality* Early complication†

Form of urinary diversion Conduit‡ 278 (26%) 8 (3%) 83 (30%)
Continent§ 776 (74%) 19 (2%) 209 (27%)

Preoperative adjuvant therapy None 884 (84%) 26 (3%) 247 (28%)
Radiation only 108 (10%) 1 (1%) 30 (30%)
Chemotherapy only 49 (5%) 0 12 (25%)
Radiation and chemotherapy 13 (1%) 0 3 (23%)

Totals 1054 27 (3%) 292 (28%)

*Any death within 30 days of surgery or prior to discharge.
†Any complications within the first 3 months postoperative.
‡Including ileal and colon conduits.
§Including continent cutaneous, orthotopic, and rectal reservoirs.
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in patients following radical cystectomy (see also Chapter 43 
for additional discussion of patient preparation and perioperative
management).

Pathologic stage and subgroups
The pathologic stage of the primary bladder tumor and the presence
of lymph node metastases are perhaps the most important survival
determinants in patients undergoing cystectomy for bladder cancer

(Table 9.3).4 These pathologic determinants may also be categorized
into certain pathologic subgroups that provide risk stratification. It
is this pathologic evaluation and subgroup stratification that most
precisely directs the need for adjuvant therapy in the appropriately
selected individual. The pathologic subgroups are defined as organ-
confined, lymph node-negative tumors (P0, Pa, Pis, P1, P2A, P2B),
nonorgan-confined (extravesical) lymph node-negative tumors (P3,
P4), and lymph node-positive disease (N+). The recurrence-free
and overall survival for the entire 1054 patients in the USC series at
5 years was 68% and 66%, and 60% and 43%, respectively, at 
10 years (Table 9.3, Figure 9.20). In this cohort, most deaths 
occurring within the first 3 years after radical cystectomy are 

Table 9.3 Recurrence-free and overall survival after radical cystectomy

Probability of surviving and 
remaining recurrence-free (P � SE)

Recurrence-free Overall survival

Pathologic stage* No. pts 5 years 10 years 5 years 10 years

P0, Pa, Pis
N– 208 0.89 ± 0.02 0.85 ± 0.03 0.85 ± 0.03 0.67 ± 0.04
N+ 5 0.60 ± 0.22 0.60 ± 0.22 0.40 ± 0.22 0.40 ± 0.22

All pts P0, Pa, Pis 213 0.88 ± 0.02 0.85 ± 0.03 0.84 ± 0.03 0.67 ± 0.04

P1
N– 194 0.83 ± 0.03 0.78 ± 0.04 0.76 ± 0.03 0.52 ± 0.04
N+ 14 0.43 � 0.13 0.43 ± 0.13 0.50 ± 0.13 0.42 ± 0.13

All pts P1 208 0.80 � 0.03 0.75 ± 0.04 0.74 ± 0.03 0.51 ± 0.04

P2A
N– 94 0.89 ± 0.03 0.87 ± 0.04 0.77 ± 0.04 0.57 ± 0.06
N+ 21 0.50 ± 0.11 0.50 ± 0.11 0.52 ± 0.11 0.52 ± 0.11

All pts P2A 115 0.81 ± 0.04 0.80 ± 0.04 0.72 ± 0.04 0.56 ± 0.05

P2B
N– 98 0.78 ± 0.05 0.76 ± 0.05 0.64 ± 0.05 0.44 ± 0.06
N+ 35 0.41 ± 0.09 0.37 ± 0.09 0.40 ± 0.08 0.26 ± 0.08

All pts P2B 133 0.68 ± 0.04 0.65 ± 0.05 0.58 ± 0.04 0.39 ± 0.05

P3
N– 135 0.62 ± 0.05 0.61 ± 0.05 0.49 ± 0.04 0.29 ± 0.05
N+ 113 0.29 ± 0.05 0.29 ± 0.05 0.24 ± 0.04 0.12 ± 0.04

All pts P3 248 0.47 ± 0.04 0.46 ± 0.04 0.38 ± 0.03 0.22 ± 0.03

P4
N– 79 0.50 ± 0.06 0.45 � 0.07 0.44 � 0.06 0.23 ± 0.06
N+ 58 0.33 ± 0.07 0.33 ± 0.07 0.26 ± 0.06 0.20 ± 0.05

All pts P4 137 0.44 ± 0.05 0.41 � 0.05 0.33 ± 0.04 0.22 ± 0.04

Organ-confined†
N– 594 0.85 ± 0.02 0.82 ± 0.02 0.78 ± 0.02 0.56 ± 0.00
N+ 75 0.46 ± 0.06 0.44 ± 0.06 0.45 ± 0.06 0.37 ± 0.06

All pts 669 0.80 ± 0.02 0.77 ± 0.02 0.74 ± 0.02 0.54 ± 0.02

Extravesical‡
N– 214 0.58 ± 0.04 0.55 ± 0.04 0.47 ± 0.04 0.27 ± 0.04
N+ 171 0.30 ± 0.04 0.30 ± 0.04 0.25 ± 0.04 0.17 ± 0.03

All pts 385 0.46 ± 0.03 0.44 ± 0.03 0.37 ± 0.03 0.22 ± 0.03
LN– pts 808 0.78 ± 0.02 0.75 ± 0.02 0.69 ± 0.02 0.49 ± 0.02
LN+ pts 246 0.35 ± 0.03 0.34 ± 0.03 0.31 ± 0.03 0.23 ± 0.03
Total group 1054 0.68 ± 0.02 0.66 ± 0.02 0.60 ± 0.02 0.43 ± 0.02

LN–, without lymph node involvement (node-negative); LN+, with lymph node involvement (node-positive); pts, patients. 
*1997 TNM staging system.50

†Organ confined, including P0, Pa, Pis, P1, P2, and P2B bladder tumors.
‡Extravesical, including P3 and P4 bladder tumors.
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attributed to bladder cancer recurrences. However, with continued 
follow-up (after 3 years), most deaths in this elderly group of
patients are primarily related to other comorbid diseases, unrelated
to bladder cancer.

OOrrggaann--ccoonnffiinneedd,,  llyymmpphh  nnooddee--nneeggaattiivvee
ttuummoorrss
In the USC series, 56% of patients demonstrated pathologically
organ-confined, lymph node-negative bladder tumors.4 The sur-
vival results in this pathologic subgroup of patients are excellent
(Table 9.3, Figure 9.21). The recurrence-free survival in this sub-
group of organ-confined, lymph node-negative bladder tumors was
85% at 5 years and 82% at 10 years. Importantly, we found no sig-
nificant survival differences among superficially noninvasive (Pis,
Pa), lamina propria invasive (P1), and muscle-invasive (P2A, P2B)
tumors—as long as the tumor was confined to the bladder and there
was no evidence of lymph node tumor involvement. Similar out-
comes for patients with pathologic superficial bladder tumors fol-
lowing cystectomy have been previously reported.5,37 These data
support the notion that the ideal outcome for patients with high-
grade, invasive bladder cancer occurs when the primary bladder
tumor is confined to the bladder, without evidence of extravesical
extension or lymph node metastases. Significant delays in treatment

of patients with invasive bladder cancer obviously should be
avoided. There is evidence to suggest that prolonged delays may lead
to more advanced pathologic stages and decreased survival in
patients with muscle-invasive bladder cancer.48 Furthermore, it
should be emphasized that care should be taken in delaying a more
definitive therapy in patients with high-risk superficial bladder
tumors, or those tumors that are superficial but have not responded
appropriately to conservative forms of therapy.3

EExxttrraavveessiiccaall,,  llyymmpphh  nnooddee--nneeggaattiivvee  ttuummoorrss
Nonorgan-confined (extravesical) lymph node-negative tumors
were found in approximately 20% of our patients undergoing cys-
tectomy (Table 9.3, Figure 9.21).4 In this pathologic subgroup, no
obvious survival differences between extravesical P3 and P4 tumors
were observed. The recurrence-free survival in this pathologic sub-
group of extravesical, nonorgan-confined, lymph node-negative
tumors was 58% at 5 years, and 55% at 10 years. Clearly, patients
with these locally advanced tumors have higher recurrence rates and
lower survival rates than the subgroup of patients with organ-con-
fined tumor and lymph node-negative tumors.49 Consequently,
adjuvant treatment strategies may be considered for the latter.

In 1997, the TNM (tumor, node, metastases) staging system for
bladder cancer was modified by the American Joint Committee on
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Figure 9.21
Recurrence-free survival in 1054 patients
stratified by pathologic subgroups
following radical cystectomy. Reproduced
with permission from Stein et al.4

Figure 9.20
Recurrence-free and overall survival for
the entire cohort of 1054 patients
following radical cystectomy. 
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Cancer (AJCC) and the UICC.50 The revised TNM classification
stratifies extravesical tumor involvement (previously defined as
pT3B) into microscopic (pT3A) and gross (pT3B) extravesical
tumor extension. In order to determine the clinical significance of
this new pathologic subgrouping, we evaluated the clinical out-
comes following radical cystectomy in our group of patients with
pathologic pT3 disease stratified by microscopic and gross extraves-
ical tumor involvement.49 We found no significant difference in the
recurrence-free and overall survival in patients when evaluating for
pT3A and pT3B extravesical tumor extension. The incidence of
lymph node involvement was not different between the groups
(approximately 45%). However, as one would expect, the presence
of lymph node involvement was associated with a higher risk of
recurrence and worse overall survival. Because no differences were
observed between the clinical outcomes for patients with pT3A and
pT3B disease, we believe they should be treated similarly. Further-
more, the fact that future staging systems may classify these 
tumors collectively may also facilitate comparisons with historical
cystectomy series.

LLyymmpphh  nnooddee--ppoossiittiivvee  ddiisseeaassee
Despite our aggressive treatment philosophy and approach to blad-
der cancer, 24% of our patients demonstrated lymph node-positive
disease at the time of cystectomy (Table 9.1, Figure 9.21).4 This
underscores the virulent and metastatic capabilities of high-grade,
invasive bladder cancer. Although patients with lymph node tumor
involvement are a high-risk group of patients, nearly one-third of
these patients in our series are alive at 5 years, and 23% at 10 years.
It is possible that the surgical approach (with an extended
pelvic–iliac lymph node dissection) may provide some advantage
with long-term survival in selected individuals with lymph node-
positive disease. The impact of adjuvant therapy in this group of
patients, although difficult to assess and subject to selection bias,
may also play a role in the outcomes of patients with lymph node-
positive disease.4 In fact, in a separate analysis of lymph node-posi-
tive patients, we found that the administration of adjuvant
chemotherapy was a significant and independent predictor for
recurrence and overall survival.13

The prognosis in patients with lymph node-positive disease can
be stratified by the number of lymph nodes involved (tumor
burden), and by the p stage of the primary bladder tumor.4 In our
cystectomy series, patients with fewer than five positive lymph
nodes had better survival rates than patients with five or more
lymph nodes involved. A significant difference was also observed
when patients were stratified by their primary bladder stage.
Patients with lymph node-positive disease and organ-confined
bladder tumors had a significantly better recurrence-free survival
than those with nonorgan-confined, lymph node-positive tumors.
Similar results with lymph node-positive tumors following
cystectomy have been reported previously.5,38

We believe that the number of lymph nodes involved with tumor
and the extent of the lymph node dissection are both important
variables for patients undergoing cystectomy for bladder cancer. We
recently reexamined our 246 patients with lymph node tumor
involvement following radical cystectomy,13 to evaluate other prog-
nostic factors in this high-risk group of patients. This reevaluation
subsequently stimulated the concept of ‘lymph node density’—an
important prognostic factor that better stratifies lymph node-posi-
tive patients following radical cystectomy. Lymph node density
(defined as the total number of positive lymph nodes divided by the
total number of lymph nodes removed) accounts for the extent of

the lymph node dissection (number of lymph nodes removed) and
the tumor burden (number of positive lymph nodes) following rad-
ical cystectomy for patients with lymph node-positive disease.
Lymph node density incorporates these concepts simultaneously.

If lymph tumor burden and the extent of the lymphadenectomy
are important variables in patients with lymph node-positive
disease, it is only logical that lymph node density is also important.
In fact, we found lymph node density to be a significant and
independent prognostic variable in patients with lymph node
metastases and that it may best stratify this high-risk group of
patients (Figure 9.22).13 It is possible that future staging systems,
and the application of adjuvant therapies in clinical trials, should
consider applying these concepts to better stratify this high-risk
group of patients after radical cystectomy. Regardless, patients
with any lymph node involvement remain at high risk for disease
recurrence and should be considered for adjuvant treatment
strategies.

Recurrence following cystectomy
Recurrence following radical cystectomy for bladder cancer is not
unusual and correlates directly to the pathologic stage and sub-
group. In our report of 1054 patients with long-term follow-up
(median 10 years), recurrences were classified as local (pelvic), dis-
tant, and urethral. Local recurrences, by definition, are those tumor
recurrences that occur within the soft tissue field of exenteration.
Distant recurrences are defined as those that occur outside the
pelvis, while urethral tumors are classified as a new primary tumor
that occurs in the retained urethra. Overall, 30% of the 1054 patients
in the USC series experienced a local or distant tumor recurrence.
The median time to any recurrence was 12 months, with 86% of all
patients developing their recurrence within the first 3 years postop-
eratively. Of the 311 patients in our series that developed a recur-
rence, 75% of all recurrences were distant (median time to distant
recurrence, 12 months), and 25% of all recurrences were only local
(median time to local recurrence, 18 months).
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Recurrence-free survival in 244 patients with lymph node
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et al.13)

Lerner_Ch09.qxp  4/24/2008  12:49 PM  Page 85



86 Treatment and Management of Bladder Cancer

PPeellvviicc  ((llooccaall))  rreeccuurrrreennccee
Radical cystectomy clearly provides the best local (pelvic) control of
the disease. Of the 311 patients in our series that developed a recur-
rence, the median time to distant recurrence was 12 months while
the median time to local recurrence was 18 months.4 The use of a
high-dose, short course of preoperative radiation therapy does not
reduce the risk of pelvic recurrence.41 Nearly all patients suffering a
pelvic recurrence following cystectomy will die of their disease
despite additional and even aggressive therapeutic efforts.

MMeettaassttaattiicc  ((ddiissttaanntt))  rreeccuurrrreennccee
Recurrences following radical cystectomy are most commonly
found at distant sites. Distant recurrences can also be stratified by
pathologic subgroups. In our series, patients with organ-confined,
lymph node-negative tumors demonstrated a 13% recurrence rate,
which increased to 32% for those with extravesical lymph node-
negative tumors, and 52% for patients with lymph node-positive
tumors.4 Patients at high risk for tumor recurrence clearly should be
considered for adjuvant chemotherapy protocols.

UUrreetthhrraall  rreeccuurrrreennccee
It is generally believed that urethral tumors, in patients with a 
history of bladder cancer following radical cystectomy, represent a
second manifestation of the multicentric defect of the primary tran-
sitional cell mucosa that led to the original bladder tumor. The term
‘urethral recurrence’ may therefore be somewhat misleading, sug-
gesting a failure of definitive treatment of the bladder cancer as the
etiology of the urethral lesion. Rather, most urethral tumors proba-
bly represent simply another occurrence of the TCC in the remain-
ing urothelium. As radical cystectomy has emerged as the most
effective therapy for invasive bladder cancer, and as orthotopic
diversion to the native intact urethra has increasingly been per-
formed, the fate of the retained urethra has become an increasingly
important oncologic issue.

The advent of orthotopic lower urinary tract reconstruction has
arguably improved the quality of life in patients following radical
cystectomy for bladder cancer. Approximately 90% of all patients
undergoing cystectomy for TCC of the bladder at our institution
receive an orthotopic neobladder substitute. From an oncologic per-
spective, only those patients found to have a positive margin at the
proximal urethra (distal to the apex of the prostate in men and just
distal to the bladder neck in women) on intraoperative frozen sec-
tion are absolutely excluded from orthotopic reconstruction. This
enthusiasm to preserve the native urethra following radical cystec-
tomy and allow for orthotopic reconstruction has rightfully
increased concerns for the potential for urethral recurrence in these
patients.

Prior to the orthotopic era in women, urethral tumor recurrence
was not considered an important oncologic issue, as the entire ure-
thra was routinely removed at the time of cystectomy. With a better
understanding of female pelvic anatomy and the innervation of the
rhabdosphincter and continence mechanism in women,33 along
with the identification of various pathologic risk factors for urethral
tumor involvement in these patients, orthotopic diversion has now
become a commonly performed form of urinary diversion in
women following cystectomy.51 We have demonstrated that 
tumor involving the bladder neck is the most important risk factor

for urethral tumor involvement in women.52,53 Although bladder
neck involvement is a significant risk factor for urethral tumors, not
all women with tumor involving the bladder neck will have urethral
tumors. Approximately 50% of women with tumor at the bladder
neck will have a urethra free of tumor. In this situation, the patient
may potentially be considered an appropriate candidate for ortho-
topic diversion. Furthermore, we have shown that intraoperative
frozen-section analysis of the distal surgical margin provides an
accurate and reliable means to evaluate the proximal urethra, and
currently is the primary pathologic factor that determines appropri-
ate candidacy for orthotopic diversion.53 With this selection process,
we have not, to date, had a female urethral recurrence.51

A growing number of male patients with the urethra recon-
structed following cystectomy exist today, and longer follow-up will
expose them to a greater risk for a urethral recurrence. The histori-
cal incidence of second primary tumors in the retained urethra fol-
lowing cystectomy for bladder cancer ranges from 6% to 10%.54

Specific clinical and pathologic risk factors may include multifocal
tumors, carcinoma in situ, tumor involvement of the prostate (par-
ticularly invasion of the prostatic stroma), and the form of urinary
diversion performed (orthotopic or cutaneous).54–60

We recently evaluated our clinical experience regarding the inci-
dence and associated risk factors for urethral tumors in a large group
of male patients undergoing radical cystectomy and urinary diver-
sion for TCC of the bladder with long-term follow-up.61 We ana-
lyzed the clinical and pathologic results of 768 consecutive male
patients undergoing radical cystectomy with the intent to cure for
high-grade, invasive bladder cancer (median follow-up 13 years);
397 men (52%) underwent an orthotopic urinary diversion (median
follow-up 10 years) and 371 men (48%) underwent a cutaneous 
urinary diversion (median follow-up 19 years). Overall, a total of
45 patients (7%) developed a urethral recurrence, with an overall
median time to occurrence of 2 years (range 0.2–13.6 years): 16 men
(5%) with an orthotopic, and 29 men (9%) with a cutaneous form
of urinary diversion. 

In this cohort of male patients, multiple risk factors were ana-
lyzed with regard to second primary tumors of the urethra.61 In a
multivariable analysis, two important variables were identified that
significantly increased the risk of a urethral tumor recurrence fol-
lowing cystectomy, including any prostate tumor involvement and
the form of urinary diversion. The estimated 5-year probability of a
urethral recurrence was 5% without any prostate involvement, and
increased to 12% and 18% with superficial (prostatic urethra and
ducts) and invasive (stroma) prostate involvement, respectively.
Furthermore, patients undergoing an orthotopic diversion demon-
strated a significantly lower risk of urethral recurrence than those
undergoing a cutaneous form of urinary diversion. 

The overall management of the urethra in male patients treated
for high-grade invasive bladder cancer is an important issue. This
concern has become even more critical from an oncologic perspec-
tive since the advent of orthotopic diversion. The indications and
timing of a prophylactic urethrectomy in those undergoing cystec-
tomy and a cutaneous diversion are debatable. This may include
urethrectomy at the time of cystectomy, based on preoperative clin-
ical parameters or the intraoperative frozen-section analysis of the
urethral margin, or a delayed urethrectomy based on final patho-
logic evaluation of the cystectomy specimen. 

Our long-term findings provide some insight regarding the issue
of management of the retained urethra in both men and women fol-
lowing cystectomy for bladder cancer. We believe that intraopera-
tive frozen-section analysis of the proximal urethra by an
experienced pathologist is a reliable and accurate means to deter-
mine candidacy for orthotopic diversion in all patients. It has been
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our practice to construct an orthotopic neobladder in men and
women whose intraoperative frozen section of the proximal urethra
is without tumor. Our data suggest that this approach does not
appear to increase the risk of a urethral recurrence in these
patients.53,54,61 Male patients with known prostatic tumor involve-
ment should not necessarily be excluded from receiving an ortho-
topic substitute if the intraoperative biopsy is normal. Similarly,
female patients with bladder neck involvement should not necessar-
ily be excluded from having an orthotopic neobladder if the intra-
operative biopsy is normal. All patients should be carefully
counseled regarding the careful follow-up, the long-term risks of a
urethral recurrence, and the possible need for urethrectomy follow-
ing cystectomy for TCC of the bladder.

Importance of surgical technique
The dedication of the surgeon and technical commitment to a prop-
erly performed cystectomy and adequate lymphadenectomy are
important to the success and clinical outcomes in patients with
high-grade bladder cancer. The importance of surgical technique is
well illustrated in the role this may have played in a recently reported
randomized multi-institutional cooperative group trial.42 In this
prospective study, 270 patients underwent cystectomy with half of
the patients receiving neoadjuvant chemotherapy. In a separate
analysis of this trial, various surgical factors were subsequently ana-
lyzed.43 Of these 270 patients, 24 had no lymph node dissection, 98
had a limited dissection of the obturator lymph nodes only, and 146
patients had a so-called standard (not extended) pelvic lymph node
dissection. The 5-year survival rates for these groups were 33%,
46%, and 60%, respectively. The median number of lymph nodes
removed for the entire cohort was 10. As expected, the survival rate
for patients with <10 lymph nodes removed was significantly lower
than in patients with >10 lymph nodes removed (44% versus 61%,
respectively). In a multivariate analysis, the extent of the lymph
node dissection, number of lymph nodes removed, and the number
of cases performed by the individual surgeon were the most 
significant factors influencing survival in patients undergoing cys-
tectomy for bladder cancer.43 It is emphasized that, although this
well-publicized study was not intended to analyze the surgical
approach and/or technical differences in the treatment of bladder
cancer, it was the surgical factors and not neoadjuvant chemother-
apy that were most critical as predictors in the outcomes of these
patients.40

Although the current standard for high-grade, invasive bladder
cancer remains radical cystectomy, a current trend in urologic
oncology has been to minimize the surgical approach, attempting
organ preservation without compromising the cancer outcomes. So-
called sexual-function-preserving cystectomy has recently been
advocated for some patients with bladder cancer to improve clinical
outcomes including continence, potency, and fertility. This surgical
(modified cystectomy) approach generally includes sparing the
prostate, vasa deferentia, and seminal vesicles while resecting the
prostatic adenoma (in some cases) and reconstructing the lower uri-
nary tract to the prostate. In appropriately selected young men who
require cystectomy, and for whom potency and fertility remain rele-
vant issues, this may be an important technique that will preserve
erectile function, improve voiding, and maintain the ability to
reproduce. In fact, our group at USC was one of the first to describe
and promote a modified, prostate-sparing cystectomy in carefully
selected male patients, with nonurothelial malignancies or nonma-
lignant bladder diseases, that necessitated cystectomy but not neces-

sarily prostatectomy.62 We continue to emphasize that this modified
technique can be performed in certain appropriately selected young
men requiring cystectomy but must not let it compromise the con-
trol of cancer.

Recently, various prostate-sparing techniques have been reported
in patients with TCC of the bladder undergoing radical cystec-
tomy.63–67 The rationale for this technique includes improvement in
urinary continence results (compared with continence following
orthotopic diversion to the urethra), enhancement in erectile
preservation and function, and maintenance of fertility in younger
patients. Several important oncologic issues must be considered,
including the risks of adenocarcinoma of the prostate in nearly 40%
of men and TCC involving the prostate in patients undergoing cys-
tectomy for bladder cancer. In addition, it could be argued that the
functional and clinical results with orthotopic reconstruction are
indeed very good and, in the properly selected patient, nerve-spar-
ing techniques can also be performed to preserve erectile function.
Until we better define the long-term oncologic risks associated with
prostate-sparing techniques, all patients considering these proce-
dures should provide proper informed consent and be advised that
radical cystectomy remains the standard therapy for high-grade,
invasive bladder cancer.

Conclusion

Unlike other therapies, radical cystectomy pathologically stages the
primary bladder tumor and regional lymph nodes. This histologic
evaluation provides important prognostic information and identi-
fies high-risk patients who may benefit from adjuvant therapy. Our
data suggest that patients with extravesical tumor extension, or with
lymph node-positive disease, appear to be at increased risk for
recurrence and may be considered for adjuvant chemotherapy
strategies.4 Additionally, the recent application of molecular mark-
ers, based on pathologic staging and analysis, may also serve to iden-
tify patients at risk for tumor recurrence who may benefit from
adjuvant forms of therapy.68

The clinical results and outcomes following radical cystectomy
demonstrate good survival, with excellent local recurrence rates for
high-grade, invasive bladder cancer. These results provide sound
data, and a standard to which other forms of therapy for invasive
bladder cancer can be compared. Furthermore, improvements in
orthotopic urinary diversion have improved the quality of life in
patients following cystectomy. Continence rates following ortho-
topic diversion are good and provide patients with  a more natural
voiding pattern per urethra. Contraindications to orthotopic uri-
nary diversion are the presence of tumor within the urethra or
extending to the urethral margin as determined by frozen-section
analysis of the distal surgical margin at the time of cystectomy, com-
promised renal function (creatinine >2.5 ng/ml), or the presence of
inflammatory bowel disease. Even in patients with locally advanced
disease, orthotopic diversion can be employed without concern over
subsequent tumor-related reservoir complications.

The question whether patients have a better quality of life follow-
ing cystectomy or following bladder-sparing protocols, which
require significant and prolonged treatment to the bladder with the
potential for tumor recurrence, has not been elucidated. Currently,
orthotopic diversion should be considered the diversion of choice in
all cystectomy patients, and the urologist should have a specific rea-
son why an orthotopic diversion is not performed. Patient factors
such as frail general health, motivation, or comorbidity, and the
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cancer factor of a positive urethral margin, may disqualify some
patients. Nevertheless, the option of lower urinary tract reconstruc-
tion to the intact urethra has been shown to decrease physician
reluctance and increase patient acceptance to undergo earlier cystec-
tomy when the disease may be at a more curable stage.8

In conclusion, a properly performed radical cystectomy with an
appropriate lymphadenectomy provides the best survival rates, with
the lowest reported local recurrence rates for high-grade, invasive
bladder cancer. The surgical technique is critical to optimize the best
clinical and technical outcomes in patients undergoing this proce-
dure. Advances in lower urinary tract reconstruction provide a rea-
sonable alternative for patients undergoing cystectomy, and have
improved the quality of life of those patients requiring removal of
their bladders.
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Cystectomy in the female

Aristotelis G Anastasiadis, Susan Feyerabend, 
Markus A Kuczyk, Arnulf Stenzl

Introduction
The Czech surgeon Pawlik reported the first cystectomy in a female
more than a century ago.1 He described an implantation of the
ureters into the vagina with a good postoperative result regarding
continence as well as a survival of 16 years. Other physicians could
not achieve similar results and therefore this technique of urinary
diversion was subsequently abandoned. Until recently, women
undergoing cystectomy for bladder cancer received urinary 
diversion either into the intact rectosigmoid or into the abdominal
skin.2–6 Despite increasing popularity for orthotopic neobladders
after cystectomy in men with bladder cancer during the last 
decade, a similar approach for female patients was thought not 
to be appropriate because of the need for a concomitant total 
urethrectomy.7

However, results of a combined series from two institutions have
indicated that selected women with transitional cell cancer (TCC)
undergoing radical cystectomy can safely be spared a portion of
their urethra.8,9 The remaining urethral segment would be sufficient
for a continence mechanism when anastomosed to a low-pressure
intestinal reservoir. Important aspects which have to be taken into
consideration in female patients with TCC prior to cystectomy and
urinary diversion are discussed in this chapter. These aspects include
anatomical considerations, patient selection, and surgical tech-
niques, as well as oncologic and functional outcome. 

Incidence of urethral tumors 
in bladder cancer of the
female—is urethra-sparing
cystectomy oncologically safe?
An important question when considering urethra-sparing cystectomy
in female patients is whether there is a risk of compromising onco-
logic outcome. In order to use the urethra for bladder reconstruc-
tion, about 80% of the urethra should be preserved.10 Within the
urethra, the level of transition between transitional and squamous
epithelium varies considerably. With increasing age, the transition
zone moves cranially and can even cover the whole urethra, bladder
neck, and part of the trigone, probably due to the influence of estro-
gen.11,12 Since the bladder neck and a small portion of the proximal
urethra are resected during surgery, only a very short segment, in

some patients even none, of the remnant urethra will be covered by
transitional cell epithelium, whereas the major part of the urethral
mucosa will consist of either regular or metaplastic squamous
epithelium. Therefore, often only squamous metaplasia is found at
the level of urethral dissection. To the authors’ knowledge, no data
describe a TCC recurrence on squamous epithelium after removal of
the entire urothelium of the bladder during cystectomy. 

Several studies have tried to address the risk of urethral tumors in
the remnant female urethra after cystectomy. In retrospective analy-
ses, Stein et al13 and Coloby et al14 step-sectioned urethrocystectomy
specimens of female bladder cancer patients and found urethral
tumor involvement in 7 of 65 (10.7%) and 3 of 47 (6.4%) patients,
respectively. A strong correlation with cancer at the bladder neck
and/or the trigone was found in both studies, and a subtotal ure-
threctomy was suggested. On the other hand, De Paepe et al15 found
carcinoma in situ or papillary tumors in the urethra in 8 of 22 (36%)
patients and suggested that a urethrectomy should be performed in
all women undergoing radical cystectomy for TCC of the bladder. It
should be borne in mind, however, that there were only 22 patients
included in this report and that no details about the localization of
either primary tumor in the bladder or secondary tumors in the ure-
thra were provided. 

Ashworth16 and Stenzl et al17 also evaluated the incidence of sec-
ondary urethral tumors of more than 600 patients treated for blad-
der cancer. In these series, the incidence of secondary urethral
tumors was 1.4% and 2%, respectively. Interestingly, women
showed a lower incidence of urethral involvement than male
patients from the same institution.18

Anatomy of the female urethra
The sphincter system of the female urethra consists of smooth mus-
cle layers, which are controlled by autonomic nerves, and striated
muscle layers innervated by somatic nerves. The autonomic nerve
branches for the smooth muscle portion of the urethral sphincter
originate from the pelvic plexus.19,20 The innervation of the volun-
tary sphincter system is controversial: although most authors sug-
gest that branches of the pudendal nerve provide the nerve supply to
this sphincter,21,22 others have suggested that the autonomic nervous
system is responsible for its innervation.23

Women treated with distal partial urethrectomy, for example 
for complicated diverticula or tumors, remain continent unless a
major portion of the middle third of the urethra is resected.24
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It is, therefore, generally accepted that the bladder neck, together
with an adequate proximal urethral segment, is sufficient for urinary
continence in women. Fetal and adult cadaver studies have demon-
strated that the entire rhabdosphincter, which is innervated by the
pudendal nerve caudally, is located in the caudal half of the urethra
and merges approximately halfway with the mid-layer of the proxi-
mal smooth musculature.25 Smooth muscle fibers of the outer and
inner layer, innervated by the autonomic nervous system, however,
are present throughout the whole length of the urethra. 

Nerve fibers originating from the pelvic plexus located dorsolat-
erally from the rectum have been traced on their route to the blad-
der neck and urethra to run dorsal to the distal ureter, underneath
the lateral vesical pedicle and along the lateral walls of the vagina.26

An anterior exenteration with complete resection of the vagina with
the caudal margin below the bladder neck would therefore result in
the dissection of the majority, if not all, of the autonomic nerves to
the female urethra. As a consequence, a careful dissection of the lat-
eral vaginal walls, bladder neck, and proximal urethra would leave
the majority of plexus fibers to the urethra intact, thus preserving
the sphincter mechanism.27–29

The suspensory fascial reinforcements of the remnant urethra
will not be compromised if a nerve-sparing cystectomy is per-
formed, since care is taken to stay as close as possible to the urethra
proximally and to avoid any dissection caudal to the level of the 
urethral division. 

Another important aspect is the lymphatic drainage of the rem-
nant urethra after cystectomy. Bladder tumors which are close to, but
not adjacent to, the bladder neck and show grossly enlarged lymph
nodes preoperatively may cause reverse lymphatic tumor cell
drainage to the external inguinal lymph nodes. This could increase
the risk of periurethral tumor cell nests in the remnant urethra. One
should therefore consider the status of the pelvic and inguinal nodes
in addition to the location of the primary tumor in selecting female
patients for orthotopic reconstruction. If preoperatively performed
biopsies of these areas are positive for cancer, this is a relative con-
traindication for orthotopic urinary diversion. 

Patient selection criteria
Female candidates for creation of an orthotopic neobladder to the
urethra should be selected according to tumor extension, urethral
competence, performance status, and motivation (Box 10.1).10

Preoperatively, bimanual and endoscopic tumor evaluation, a com-
puted tomography (CT) scan of the abdomen and thorax, and a
bone scan, as well as biopsies of the bladder neck, should be per-
formed. Urethral competence should be assessed by the patient’s
history, endoscopy, radiography, and intraluminal urethra pressure
profile (UPP).

Patients with an orthotopic neobladder need strength and moti-
vation for continence training and should be able to adhere to sim-
ple rules, for example, a certain micturition pattern in the early
postoperative period. An acceptable performance status and moti-
vation are therefore necessary. This includes the understanding 
and handling of specific problems, such as possible urinary reten-
tion or increased post void residuals that may require intermittent 
catheterization, or nocturnal and diurnal incontinence. 

Surgical technique
The technique of anterior exenteration and concomitant lym-
phadenectomy has been described elsewhere in the literature.

Therefore, in the present chapter we will describe only those varia-
tions which are relevant for female patients undergoing an ortho-
topic reconstruction of the lower urinary tract. All our patients
receive an ileal low-pressure reservoir with an antireflux protection
for the upper urinary tract and direct anastomosis of the pouch to
the remnant urethra. To facilitate intraoperative catheterization of
the pouch after dividing the Foley catheter during cystectomy, the
patient can be placed in a low lithotomy position. In most cases,
however, we place the patient in a simple supine position to avoid
possible complications related to positioning. 

During pelvic lymphadenectomy care is taken to minimize dis-
section in the region of the upper hypogastric nerve crossing the
common iliac artery. Special attention is then directed towards dis-
section and resection of the inner genitalia. After mobilization of the
ovaries, tubes and uterus, only the vaginal fundus and the anterior
vaginal wall down to the level of the subsequent urethral dissection
are resected (Figure 10.1). The dorsal half of the vaginal fundus is
incised circumferentially around the cervical insertion or scar from
a previous hysterectomy. The line of incision is continued ventrally
and caudally to include an approximately 2 cm wide segment of the
ventral wall of the vagina. The bladder neck and proximal urethra
are then carefully ‘peeled’ out of the surrounding connective tissue
and fascia. Care is taken to incise the endopelvic fascia medially,
where it leaves the bladder surface. The dissection of the proximal
urethra is performed by incising the fascia longitudinally in the mid-
line and staying as close to the urethral wall as possible in order to
avoid damage to the nerve fibers coursing to the remnant urethra
(Figure 10.2). The proximal urethra with its Foley catheter is
clamped with a strong Overholt clamp and dissected approximately
0.5–1 cm distal to the bladder neck (Figure 10.3). The specimen is
then removed and a transverse frozen section of the urethra is sent
for intraoperative pathologic evaluation. 

Squamous metaplasia was present in all our specimens, but no
tumor or dysplasia was diagnosed at the level of urethral dissection.
In obese patients, a ureteral catheter placed in an antegrade fashion
may be an additional help in guiding the final pouch catheter

Box 10.1 Exclusion criteria for an orthotopic
reconstruction of the lower urinary tract to the
urethra in women with bladder or other pelvic
malignancies 

1. Tumor extension
● Tumor/carcinoma in situ at bladder neck
● Urethral tumor
● Any positive surgical margin on frozen section
● �N2
● Any tumor involvement of inguinal nodes
● M�

2. Urethral competence
● History of stress incontinence �Grade II due to sphincteric

incompetence
● Marked urethral hypermobility
● Prest �30 cm H2O in the intraluminal urethra pressure

profile (UPP)
● Full dose radiation to the urethra

3. Performance status and motivation
● Any reduced performance status, e.g. Karnofsky index �90%
● No motivation to undergo intensive continence training if

necessary
● No motivation to wear pads if necessary
● No motivation or dexterity for clean intermittent

catheterization if necessary
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transurethrally prior to closure of the urethroileal anastomosis. The
vaginal defect is closed transversely with a running 0 polyglycolic
acid (PGA) suture (Figure 10.4). If necessary, continence training
devices may be introduced into the resulting small vaginal pouch. If
the patient is sexually active, the vaginal defect might also be closed
with a small-detubularized ileal patch. 

Any low-pressure reservoir can be anastomosed to the remnant
urethra with preferably six 2-0 synthetic absorbable sutures. We
have observed that caudal migration of the pouch into the pelvis
may result in intestinal folds that may cause intermittent obstructive
valves at the ileourethral anastomosis. Instead of anastomosing the
spout-like residual opening, which is connected to the urethra in the
hemi-Kock or T-pouch, we therefore now employ a technique 
used in other pouches, in which a circular ileal opening close to the
mesentery at the lowest part of the pouch is anastomosed to the 
urethra.30

At the end of the procedure, a J-shaped omentum flap is brought
down and around the bottom of the pouch.17 Alternatively, portions
of the ileal pouch adjacent to this anastomosis can be sutured to the
anterior and lateral pelvic walls as well as the remnant vaginal stump
to avoid both the formation of obstructive folds over the urethral
anastomosis and the formation of a ‘pouchocele’ due to a postoper-
ative descensus of the reservoir. Initial attempts to perform a
‘neobladder neck suspension’ to improve early continence were not

Figure 10.1
Incision line during nerve-sparing cystectomy in order to
preserve autonomic nerve fibers to the remnant urethra.
Adapted from Stenzl A, Draxl H, Posch B, Colleselli K, Falk M,
Bartsch G. The risk of urethral tumors in female bladder cancer:
can the urethra be used for orthotopic reconstruction of the
lower urinary tract? J Urol 1995; 153: 950–5.

Figure 10.2
Adult anatomic specimen of the bladder neck and urethra with
part of the pubic bone removed. When following the dashed
line of incision (- - -) during dissection and staying close to the
urethra and bladder neck respectively, neither the majority of
the autonomic nerves to the remnant urethra nor the urethral
suspensory system will be damaged. Adapted from Stenzl A,
Draxl H, Posch B, Colleselli K, Falk M, Bartsch G. The risk of
urethral tumors in female bladder cancer: can the urethra be
used for orthotopic reconstruction of the lower urinary tract? 
J Urol 1995; 153: 950–5.

Figure 10.3
The urethra is clamped and dissected approximately 0.5–1 cm
caudal of the bladder neck. Adapted from  Stenzl A, Draxl H,
Posch B, Colleselli K, Falk M, Bartsch G. The risk of urethral
tumors in female bladder cancer: can the urethra be used for
orthotopic reconstruction of the lower urinary tract? J Urol
1995; 153: 950–5.
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successful because of urinary retention. Suspension of the vaginal
vault with remnant portions of the round ligaments or fascial strips
to prevent kinking of the pouch and subsequent retention have been
suggested recently, but long-term results are not yet available. 

Both ureteroileal anastomoses are stented with 7 Fr. single J-shaped
ureteral catheters, which are brought out either transurethrally along
the urethral catheter or through the lower abdominal wall. Pelvic
drains are removed on the fifth postoperative day, ureteral catheters
after approximately 8–10 days, and the 20 Fr. urethral catheter after
14 days, if a previous pouchogram shows no extravasation. 

Results

Oncologic results
In a multicenter study, the combined data of 102 women aged 28–79
(mean 59) years who underwent a urethra-sparing cystectomy and
orthotopic urinary diversion were reviewed.31 Surgery was per-
formed for bladder cancer (n�96), cervical cancer (n�2), vaginal
cancer (n�1), cancer of the fallopian tube (n�1), uterine sarcoma
(n�1), or rectal cancer (n�1). The histology of the 96 bladder 
cancers was TCC in 81, adenocarcinoma in 8, squamous cell cancer
in 5, small cell carcinoma in 1, and unclassified in 1 patient. The
mean follow-up time was 26 months. At completion of the study,
88/102 patients were alive and 83/102 patients were alive and 
disease free.

The bladder neck was free of tumor in all patients. The bladder
neck and up to 1 cm of the proximal urethra were removed with the

specimen. An ileal orthotopic neobladder was performed if staging
biopsies of the bladder neck and intraoperative frozen section of the
urethral margin revealed no tumor. No perioperative deaths were
reported, and early and late complications requiring secondary
interventions occurred in 5% and 12% of patients, respectively.
With 88 of 102 patients alive and 83 of 102 patients disease free, a
disease-specific survival of 74% and a disease-free survival of 63%
could be estimated at 5 years. The remnant urethra was monitored
via voided cytology and endoscopically. Three pelvic recurrences
occurred in patients with gynecologic tumors and one in a patient
with adenocarcinoma of the bladder, but none of them in the area of
the urethra or its supplying autonomic nerves. 

The incidence of concomitant secondary malignant involvement
of gynecologic organs in female cystectomy specimens has been
evaluated in a recent study.32 Overall gynecologic organ involvement
was documented in 16 of 609 patients (2.6%). Although the major-
ity of these women were diagnosed with squamous cell bladder car-
cinoma, which may not be representative for many geographic
areas, first evidence is provided that the risk of secondary malignant
involvement of genital organs in female cystectomy specimens is
low. Therefore, the routine removal of involved gynecologic organs
during radical cystectomy in women may be an issue of discussion
in the future.

Functional outcome

VVooiiddiinngg  ppaatttteerrnn
A routine postoperative urodynamic evaluation of the pouch and
remaining urethra is not necessary, but was performed in 15 patients.10

The voiding pattern, including volumes at each micturition, was
evaluated by a detailed questionnaire. To obtain the maximum
pouch volume, the average of three maximum volumes was calcu-
lated and was used as a value up to which the pouch was filled dur-
ing urodynamic testing. The calculated bladder capacity in these
women ranged from 400 to 750 (mean 560) cc. Post void residuals
ranged from 0 to 150 cc. 

The intraluminal pouch pressures at rest were below 30 cm H2O
in all patients except one, who showed intermittent peak pressures
of up to 38 cm H2O after 6 months. Maximum intraluminal urethral
pressures in the UPP ranged from 30 to 35 (mean 32) cm H2O,
which was virtually unchanged, from preoperative values with an
average of 33.4 (range 28–42) cm H2O.

DDiiuurrnnaall  aanndd  nnooccttuurrnnaall  ccoonnttiinneennccee  
For the evaluation of diurnal and nocturnal continence we used 
definitions from the literature.7 In patients followed for more 
than 6 months postoperatively, daytime and nocturnal continence
could be achieved in 85.5% and 79%, respectively. Interestingly,
only 25% of preoperatively irradiated patients for gynecologic
malignancies have regained diurnal continence, whereas all other
patients have Grade I–II stress incontinence. We therefore consider
a full course of preoperative radiation a relative contraindication for
this surgical procedure. Urodynamic results from patients included
in the multicenter study mentioned above are also available.31 Day-
time and nocturnal continence rates with maximally one pad for
safety were 82% and 72%, respectively. Twelve patients (12%) were
unable to empty their bladders completely and needed some form of
catheterization. 

Figure 10.4
After removal of the specimen, the vagina is closed transversely.
Any low-pressure reservoir can now be anastomosed to the
remnant urethra. A J-shaped omentum flap or additional
attachment sutures of the pouch to the pelvic wall are
advocated to improve postoperative micturition results. Adapted
from Stenzl A, Draxl H, Posch B, Colleselli K, Falk M, Bartsch G.
The risk of urethral tumors in female bladder cancer: can the
urethra be used for orthotopic reconstruction of the lower
urinary tract? J Urol 1995; 153: 950–5.
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Urinary retention or unacceptably large post void residuals in
patients with an ileal valve obstructing the neobladder outlet par-
tially or completely could be treated successfully. This entity, first
described in 1997,10 can be observed endoscopically when position-
ing the cystoscope just below the bladder neck and draining the
pouch. This problem can be resolved completely by incising these
valves carefully. 

SSeexxuuaall  ffuunnccttiioonn
Another important aspect of nerve-preserving surgery is that of sex-
ual function. Similar to male erectile physiology, nitric oxide (NO)
plays a major role in vasodilation in clitoral tissues.33 Autonomic
nerves are responsible not only for NO-mediated changes in the cli-
toris, but also for vasoactive intestinal polypeptide (VIP) mediated
vasodilation and secretion of the vaginal mucosa. The latter plays a
major role during the phase of sexual arousal. Neurotransmitters, in
turn, are able to modulate the sensitivity of sensory nerve fibers to
central or peripheral stimuli.34 Similar to erectile dysfunction in
men, female sexual dysfunction (FSD) can be a sequela of pelvic
surgery with a major impact on quality of life, relationships, and
psychosocial function.

Although sexual function may play only a minor role for many
cancer patients, for a subset of patients it represents an important
aspect of quality of life. Unfortunately, data on sexual function of
cancer patients remain scant in the literature. In addition, FSD in
cancer patients is extremely difficult to evaluate because of its com-
plexity due to somatic and psychological aspects, which are often
intertwined.35 More studies are needed in this field to further opti-
mize surgical techniques and to improve patients’ quality of life.

Conclusion
Recent larger series confirm our initial results, showing that 
sparing the urethra after cystectomy will not compromise oncologic
outcome and can be used satisfactorily for orthotopic reconstruc-
tion of the lower urinary tract in female patients. Diurnal and noc-
turnal continence rates of 87.5% and 79%, respectively, and clean
intermittent catheterization in 10% after 6 months are comparable
to results in larger male series and justify the use of orthotopic
neobladders as a procedure of choice in selected females. 

We now know that urinary continence of any bladder substitu-
tion can be maintained despite removal of the bladder neck and the
adjacent proximal urethra. In our anatomic studies as well as those
of others, no prominent sphincteric structure was present in either
the female bladder neck or the cranial urethra. The bulk of the stri-
ated intrinsic sphincter (‘rhabdosphincter’) is located in the mid to
caudal third of the urethra and will not be removed with proximal
urethrectomy, as described above. Its innervation via the pudendal
nerve will not be compromised during the surgical procedure. 

Controversy still exists as to whether dissecting autonomic nerves
to the urethra when performing a subtotal colpectomy and resection
of the bladder neck including a wide margin of surrounding tissue
will compromise long-term results. As yet, we do not know if these
autonomic nerves are needed for satisfactory function of the ure-
thral smooth muscles, nor can we determine to what extent these
nerves can be spared at each individual surgery. Based on available
anatomic and functional studies, however, it is suggested that most
of the autonomic innervation of the remnant urethra should stay

intact postoperatively to preserve both muscular resistance and con-
tinence despite removal of a safe segment of the proximal urethra
for oncologic reasons.19,36

Over the years, it was possible to further improve postoperative
functional results by: 

1. leaving the posterior and lateral vaginal walls intact when per-
forming a nerve-sparing anterior exenteration—this can be
achieved by carefully dissecting out the bladder neck and the
proximal urethra; 

2. removing 0.5–1 cm of the cranial urethra en bloc with the cys-
tectomy specimen and obtaining a frozen section of the whole
urethral circumference; 

3. using previous experience with low-pressure reservoirs in male
patients;

4. preventing complications related to a downward migration of
the pouch by using either a J-shaped omentum flap or stay
sutures between the pouch wall and the surrounding pelvic
structures.37,38
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Nerve-sparing radical cystectomy

Marc S Chuang, Gary D Steinberg, Mark P Schoenberg

Introduction
Bladder cancer is the second most common genitourinary malig-
nancy, with transitional cell carcinoma (TCC) comprising nearly
90% of all primary bladder cancers. Although the majority of
patients present with superficial bladder tumors, 20% to 40% either
present with or develop invasive disease.1

The first cystectomy was performed in the late 1800s.2 However,
early techniques were associated with high rates of morbidity and
mortality. Young and Davis3 indicated that high mortality rates and
poor success rates made cystectomy unjustifiable. In 1939, Hinman4

reported a mortality rate of 34.5% in a series of 250 cystectomies.
More recently, improvements in surgical anesthetic techniques as
well as perioperative care have reduced the mortality rate of radical
cystectomy to 1% to 3%.1,5,6

During the 1960s and 1970s, various regimes of preoperative
radiation were used in an attempt to improve survival after cystec-
tomy; however, these failed to demonstrate any additional benefit.7

In the largest series to date, Stein et al1 evaluated their long-term
experience with 1054 patients diagnosed with invasive bladder can-
cer. They were able to demonstrate excellent long-term, recurrence-
free survival in patients with organ-confined, lymph-node-negative
disease. Patients with lymph node involvement or extravesical
extension had a significantly higher probability of recurrence.
Patients could also be stratified by the extent of lymph node involve-
ment. The overall recurrence rate was 30%. These data and data
from similar studies support aggressive surgical management of
invasive bladder carcinoma.8,9 Thus, radical cystectomy is currently
considered the gold standard for muscle invasive disease.10

With improved survival following radical cystectomy, increased
emphasis was placed on quality of life issues. In 1982, Walsh and
Donker demonstrated that impotence following radical prostatec-
tomy arises from injury to the pelvic nerve plexus that provides
autonomic innervation to the corpora cavernosa.11 The technique
for radical prostatectomy and cystoprostatectomy was therefore
modified to avoid injury to these cavernous nerves and preserve
potency. In 1985, Lepor and associates reported a detailed three-
dimensional model of the course of the cavernous nerves in the
region of the prostate based on microscopic step-sections taken
from a human cadaver.12 In 1987, Schlegel and Walsh demonstrated
the exact relationship of the cavernous nerves to the seminal vesicles
and bladder (Figure 11.1).13 This study demonstrated that the pelvic
plexus is located retroperitoneally on the lateral wall of the rectum,
5–11 cm from the anal verge with its midpoint related to the tip of
the seminal vesicle. The cavernous branches travel in a direct route
from the pelvic plexus toward the posterolateral base of the prostate.
Because the bulk of the pelvic plexus and its important branches are
located lateral and posterior to the seminal vesicles, these vesicles

can be used as an intraoperative landmark to avoid injury to the
pelvic plexus when ligating the posterior pedicle of the bladder.
Using this technique in 25 patients, the authors reported an 
83% potency rate among patients undergoing cystectomy without 
urethrectomy.

Pritchett et al14 questioned the cancer control of the nerve-spar-
ing technique when they were able to demonstrate lymph nodes in
the tissue left behind during the preservation of the neurovascular
bundle. As these lymph nodes were thought to potentially represent
the first site of metastasis, the authors cautioned against using this
technique. Brendler et al15 reviewed their results using the nerve-
sparing technique in 76 men, and demonstrated a 5-year actuarial
local recurrence rate of 7.5%; 64% of patients that underwent cysto-
prostatectomy alone were potent at follow-up. Therefore it was con-
cluded that the nerve-sparing technique did not compromise cancer
control, and had the added benefit of preserving potency in most
men. Schoenberg et al16 reviewed the long-term follow-up in the
same cohort of patients. They demonstrated a disease-specific 
10-year survival rate for all stages of bladder cancer of 69%, and a
10-year survival rate free of local recurrence of 94%. The overall
potency rate was 42%. Recovery of sexual function following nerve-
sparing cystectomy correlated with patient age: 62% in men aged
40–49 years old, 47% in men 50–59 years old, 43% in men 60–
69 years old, and 20% in men 70–79 years old. Marshall et al17 were
able to demonstrate a 71% potency rate in patients that underwent
total ileocolic neobladder reconstruction following nerve-sparing
cystectomy for transitional cell carcinoma.

Despite the encouraging potency results reported by some inves-
tigators, sexuality after urinary diversion remains a significant
patient concern. After cystectomy there is an overall decrease in 
sexual desire, interaction with one’s partner, and sexual activities.
Hart et al18 found that concerns with sexual function were one of the
most common complaints following radical cystectomy and urinary
diversion. Moderate to severe sexual dissatisfaction was noted in
47% of patients compared to 16% prior to surgery. However, men
with severe postoperative erectile dysfunction demonstrated a statis-
tically significant improvement in sexual function and satisfaction
following penile prosthesis implantation. Henningsohn and col-
leagues19 reported that 94% of men had some degree of erectile dys-
function following radical cystectomy compared to 48% in
age-matched controls. Importantly, in this cohort of patients no
attempt was made at nerve sparing. 

In properly selected patients, nerve-sparing cystectomy can be
performed safely. It offers long-term survival and recurrence rates
similar to the standard radical cystectomy, and can preserve potency
in the majority of patients. Nevertheless, patients should be coun-
seled preoperatively regarding the possibility of permanent sexual
dysfunction. 
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Preoperative preparation
Prior to surgery, patients meet with an enterostomal therapist to learn
about urinary diversion and to become familiar with various stomal
appliances. Most patients are understandably anxious about having a
stoma, and discussion with a trained enterostomal therapist preoper-
atively and perhaps meeting with other ostomy patients greatly
reduces psychological stress before surgery. An optimal stomal site is
selected by examining the patient in various positions (sitting, reclin-
ing, and standing). This ensures that placement will be away from any
sites that might affect proper seating of the urinary appliance, such as
bony prominences, skin creases, scars, and clothing. The proper site is
marked indelibly so that during preoperative skin preparation the
marking will not wash away. This is helpful even in patients in whom
urinary tract reconstruction without a stoma is planned because oper-
ative findings may make a stoma necessary. However, the majority of
patients today should have a continent urinary diversion.

The day prior to surgery patients are started on a low residue diet
and instructed to drink 3–4  liters of Go-Lytely. One gram of a sec-
ond-generation cephalosporin is given intravenously on call to the
operating room and every 8 hours for the next 24 hours. Throm-
boembolism-deterrent (TED) hose compression stockings are
placed prior to induction of anesthesia, and subcutaneous heparin is
administered for deep vein thrombosis prophylaxis.

Surgical technique
PPoossiittiioonn
Patients are positioned supine with the umbilicus positioned over
the break of the table. The table is tilted into slight Trendelenburg
position. 

IInncciissiioonn  aanndd  eexxppoossuurree
A 22 Fr. catheter with a 30 cc balloon is passed into the bladder and
the balloon is inflated with 40–50 cc of saline.

A midline abdominal incision is made from the symphysis pubis
to just below the umbilicus. The anterior rectus fascia is incised, and
the rectus muscles parted bluntly in the midline, exposing the trans-
versalis fascia, which is incised from the symphysis pubis up to the
semilunar line of Douglas. It is important to incise the transversalis
fascia before developing the space of Retzius to avoid injuring the
inferior epigastric vessels. 

The space of Retzius is then developed and the peritoneum is
mobilized on either side of the bladder by blunt finger dissection.
Careful cranial mobilization of the peritoneum along the pelvic
sidewall exposes the iliac vessels and vas deferens. The vas deferens
is used as a tractor on each side to complete the mobilization of the
peritoneum above the bifurcation of the common iliac vessels and
to develop a pocket in the retroperitoneum over the psoas muscle
just medial to the spermatic vessels. The vas deferens is divided,
the ureter is identified, and a vessel loop is placed around the
ureter. This is performed bilaterally, typically by opening the peri-
toneum and dividing the urachus as well as the lateral peritoneal
‘wings’ of the bladder. The peritoneal incision is then extended
downward obliquely on each side towards the internal inguinal
ring. This dissection is facilitated by having first mobilized the
peritoneum from the pelvis on each side as previously described,
enabling the surgeon to place one hand in the pelvis behind the
mobilized peritoneum to provide traction and exposure while the
peritoneal incision is extended from above. Care should be taken
not to incise the peritoneum too close to the bladder; by incising
the peritoneum directly against the surgeon’s hand, inadvertent
injury to the bladder is avoided. A self-retaining retractor is posi-
tioned in the abdomen and the intestines are packed out of the
pelvis.

Urethra

Pelvic
diaphragm

Neurovascular
bundle

Vas

Ur

Sup. vesical
pedicle

Seminal
vesicle

Inf. vesical
pedicle

Hypogas. n.
(sympathetic)

Pelvic
plexus

Pelvic nn.
(parasympathetic)

R

e
c

t u
m  

S a c r u m
 

Prostate

Bl

Figure 11.1 
Left lateral view of pelvic organs
and neuroanatomy in man as
reconstructed based on cadaveric
dissections. Adapted from Schlegel PN,
Walsh PC. Neuroanatomical approach to
radical cystoprostatectomy with
preservation of sexual function. J Urol
1987;138:1402–1406.
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PPeellvviicc  llyymmpphhaaddeenneeccttoommyy
Pelvic lymphadenectomy is performed, removing all fibroareolar
tissue along the external iliac vessels and obturator fossa bilaterally.
The limits of this dissection are: 

●● lateral—genitofemoral nerve;
●● medial—bladder; 
●● cephalad—bifurcation of common iliac artery;
●● caudad—circumflex iliac vein. 

The lymph node dissection is begun by opening the fibroareolar
tissue sheath surrounding the external iliac artery from the femoral
canal up to and above the common iliac bifurcation. After all nodal
tissue is circumferentially swept off the external iliac artery, the
sheath overlying the external iliac vein is incised. This dissection is
often aided by the use of a large vein retractor to elevate the external
iliac artery and vein. In dissecting the distal portion of the external
iliac vein, care should be taken not to injure the accessory obturator
vein which exists in about 25% of patients; it courses from the distal
external iliac vein into the obturator canal. The lymphatic channels
at the distal extent of the dissection are secured with large hemo-
clips, particularly those draining into the node of Cloquet, and then
divided. 

The lateral extent of dissection is performed by blunt finger dis-
section along the psoas muscle, carefully lifting the nodal package
medially off the genitofemoral nerve, thus allowing the package to
drop behind the iliac vessels. Lifting the package medially allows the
fibroareolar tissue to be bluntly freed off the pelvic sidewall into the
obturator fossa. Frequently, small perforator vessels can be coagu-
lated and divided to prevent subsequent inadvertent tearing and
bleeding. 

The proximal portion of the lymph node dissection is completed
by gently lifting the package with caudal traction and teasing out the
lymphatic channels which are fulgurated and divided. Great care
must be utilized at the proximal extent of the dissection to prevent
accidental transection of the obturator nerve. The nodal package is
fractured off of the obturator nerve and attachments to the bladder.
Typically the entire nodal package can be removed in toto. 

Bleeding is usually minimal during this dissection, and small ves-
sels are usually easily controlled with fulguration. Occasionally, the
hypogastric vein may be injured as the lymph node package is being
removed, and bleeding can be quite profuse and difficult to control.
In this situation, it is best to simply place a small sponge over the
vein and leave it for 10–15 minutes. The bleeding will almost always
tamponade spontaneously, and attempts at suture ligation or fulgu-
ration are more likely to worsen bleeding than control it. 

OOppeenniinngg  aanndd  ppaacckkiinngg  ooff  tthhee  aabbddoommeenn
Once the peritoneal incisions have been carried to the level of the
hypogastric arteries, they are extended cephalad about 10 cm along
the colic gutters bilaterally. Attachments of the sigmoid colon to the
peritoneum are dissected sharply to facilitate mobilization of the
colon.

One of the most critical steps in radical cystoprostatectomy is
proper packing of the intestines out of the operative field. This must
be done precisely and requires practice. Three moistened Mikulicz
pads and a rolled moist towel are used to pack the small bowel and
right colon into the epigastrium. An opened moist lap pad is packed
cephalad into each colic gutter and a third lap pad is used to pack the

central small bowel. A rolled moist towel is then placed horizontally
over the lower edge of the Mikulicz pads with the open edges placed
cephalad into each pericolic gutter. 

TTrraannsseeccttiioonn  ooff  uurreetteerrss  aanndd  ddiivviissiioonn  ooff  
pprrooxxiimmaall  vveessiiccaall  ppeeddiicclleess
Once pelvic lymphadenectomy is completed, the ureters are identi-
fied bilaterally as they cross the external iliac arteries. The ureters are
encircled with vessel loops and dissected distally under mild trac-
tion. If a continent urinary reconstruction which requires greater
ureteral length is planned, it may be necessary to dissect the ureters,
particularly the left, almost to the level of the bladder. 

Precise identification, ligation, and division of the vascular pedi-
cles to the bladder are facilitated by understanding that the pedicles
to the bladder cross anterolateral to the ureter. Dissecting over the
ureters prior to ureteral transection allows the individual vesical vas-
cular pedicles to be identified and ligated close to the hypogastric
vessels. This avoids mass ligation of the pedicles that frequently
results in avulsion and considerable bleeding. The ureters should be
traced almost to the ureterovesical junction before transection,
allowing division of the obliterated umbilical, superior, and middle
vesical pedicles.

After the vascular pedicles have been divided and the ureters
mobilized distally, the ureters are dissected proximally for an appro-
priate distance to allow subsequent anastomosis to the intestinal
reservoir. On the left side, it may be necessary to carry this dissection
almost to the lower pole of the kidney, particularly in obese patients.
However, additional mobilization risks devascularization of the
ureter. Once the ureters have been mobilized both caudad and
cephalad, a right-angled clamp is placed distally on each ureter, and
they are divided. Frozen sections are obtained of the distal margins
to ensure there is no dysplasia or carcinoma. If there is, the ureters
must be sectioned higher until normal margins are obtained. The
distal ureteral stumps are ligated with a 2-0 silk suture.

MMoobbiilliizzaattiioonn  ooff  tthhee  bbllaaddddeerr  ffrroomm  
tthhee  rreeccttuumm
The peritoneum overlying the dome of the bladder is incised trans-
versely about 2 cm above the rectum. It is important to incise the
peritoneum since this will allow the plane between the bladder and
rectum to be developed properly; however, care should be taken
not to incise too deeply as this may cause inadvertent injury to the
bladder. Once the peritoneum has been incised, a plane behind the
bladder is developed, initially by sharp dissection; the dissection is
then continued bluntly. The surgeon places one hand behind the
bladder palm up and sweeps the fingers backward to dissect the rec-
tum from the bladder. Usually this plane develops quite easily
unless the patient has had previous radiotherapy or surgery. It is
important to continue the sharp dissection until the seminal vesi-
cles have been exposed. The seminal vesicles can be visualized by
elevating the posterior wall of the bladder with a Deaver retractor
(Figure 11.2).

Once the seminal vesicles have been identified, the remaining
vascular pedicles to the bladder are ligated and divided immediately
lateral to the seminal vesicle on each side. Visualization of the semi-
nal vesicles allows these pedicles to be transected anterior to the neu-
rovascular bundle but posterior to the bladder. However, in cases
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where there is induration or the possibility of extravesical disease,
one must widely excise the lateral tissue and neurovascular bundle.

In dividing the vascular pedicles to the bladder, there may be sig-
nificant venous bleeding that is difficult to control with suture liga-
tion. In such cases, it may be helpful to open the endopelvic fascia
bilaterally, transect the puboprostatic ligaments, and ligate the deep
dorsal vein of the penis. 

DDiivviissiioonn  ooff  ppuubboopprroossttaattiicc  lliiggaammeennttss  
aanndd  ccoonnttrrooll  ooff  ddoorrssaall  vveeiinn
The dissection from above is continued until the pedicles adjacent to
the seminal vesicles have been ligated and divided. At this point, the
inferior vesical pedicles are the only remaining vessels to the bladder
as in a nerve-sparing radical prostatectomy. However, in some
patients, visualization of the seminal vesicles may be difficult and in
those cases the dissection should cease and begin anteriorly. 

The catheter balloon is positioned under the malleable blade and
drawn cephalad to expose the prostate, taking care not to tear the
bladder. The fat overlying the prostate is dissected away using a for-
ceps. This dissection should start on the anterolateral surface of the
prostate, avoiding dissecting in the midline which may injure the
superficial branch of the deep dorsal vein of the penis. It is impor-
tant, however, to remove as much fat as possible in order to properly
expose the puboprostatic ligaments.

The endopelvic fascia is then wiped with a moist sponge stick on
each side lateral to the prostate. This exposes the fascia, and fre-
quently a small ovale in the fascia will be seen just lateral to the deep
dorsal vein of the penis. Using this opening, the endopelvic fascia is
incised sharply about 1 cm lateral to the prostate. Care should be
taken to incise only the fascia and to incise lateral to the prostate to

avoid injuring the lateral branches of the dorsal vein complex. The
incision is begun sharply and then extended both anteriorly and
posteriorly using the index finger. A sponge stick is then used to dis-
place the prostate posteriorly. 

If the entire fat lateral to the dorsal vein has been dissected away
and the endopelvic fascia has been opened completely, the pubopro-
static ligaments will be visualized easily. These ligaments are avascu-
lar, but the dorsal vein runs immediately between them, and
frequently in continuity. Therefore, before transecting these liga-
ments, it is important to develop the plane both laterally and medi-
ally to the ligaments using sharp dissection. This must be done
carefully but completely in order to avoid injuring the dorsal vein
when the ligaments are transected. The ligaments should be tran-
sected close to the prostate before attempting to ligate the dorsal
vein complex. 

The dorsal vein is suture ligated distally and proximally. The dor-
sal vein is transected sharply. Additional bleeders may be suture lig-
ated with a circle-tapered UR needle, using a sponge stick to displace
the prostate posteriorly. The dorsal vein must be controlled com-
pletely in order to visualize and preserve the neurovascular bundles
for potency.

MMoobbiilliizzaattiioonn  ooff  tthhee  pprroossttaattee
The final phase of nerve-sparing cystoprostatectomy is dissection of
the prostate and ligation and division of the inferior vesical pedicles.
Dissection of the prostate is done as in a nerve-sparing radical prosta-
tectomy. Following division of the dorsal vein, the urethra is dis-
sected just distal to the prostate. Care should be taken not to injure
the neurovascular bundles which lie immediately lateral to the ure-
thra at this point. An umbilical tape then is passed around the urethra
and gentle traction is exerted cephalad. Using a Kitner dissector, the
urethra is dissected from the urogenital diaphragm, removing only
urethral mucosa and smooth muscle, leaving the striated muscle of
the urogenital diaphragm behind. This dissection continues until the
membranous urethra has been liberated completely from the uro-
genital diaphragm. Even in patients in whom nerve sparing is not a
consideration, pelvic dissection of the membranous urethra greatly
facilitates the perineal dissection if a urethrectomy is subsequently
required. The anterior urethra is then gently pulled out of the uro-
genital diaphragm and transected distal to the urogenital diaphragm.
The catheter is transected, the posterior wall of the urethra divided,
and the catheter drawn cephalad into the wound. 

In patients in whom an orthotopic continent diversion is
planned, the urethra must be handled similar to a nerve-sparing
radical prostatectomy. In brief, the anterior wall of the urethra is
transected just distal to the prostate until the Foley catheter comes
into view. A right-angled clamp pulls the catheter into the pelvis and
the catheter is transected. With use of a right-angled clamp, the
space between the rectum, striated urethral sphincter, rec-
tourethralis muscle, and posterior wall of the urethra is developed.
The neurovascular bundles are posterolateral at this point. The tis-
sue on top of the clamp is then transected sharply to free the prostate
from the rectum. This is a critical step in all nerve-sparing radical
pelvic operations, and must be done carefully and precisely to avoid
injuring the underlying neurovascular bundles which lie immedi-
ately posterolateral to the rectourethralis. Elevating the rec-
tourethralis muscle before incising it allows preservation of the
underlying neurovascular bundles and avoids injuring the rectum. 

The lateral pelvic fascia on each side of the prostate is then
incised; this allows the neurovascular bundles to drop posteriorly.
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Figure 11.2 
Peritoneal reflection in rectovesical cul-de-sac has been incised
and bladder is elevated from rectum.  Tips of seminal vesicles
are seen. Adapted from Schlegel PN, Walsh PC. Neuroanatomical
approach to radical cystoprostatectomy with preservation of
sexual function. J Urol 1987;138:1402–1406.
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The small vascular branches to the apex of the prostate are then gen-
tly mobilized with a fine right-angled clamp, secured proximally
with small metal clips, and divided. Following division of the apical
vascular branches, the neurovascular bundles fall laterally, allowing
the larger lateral pedicles to be ligated and divided (Figure 11.3).
When the prostate has been mobilized cranially to the level of the
seminal vesicles, Denonvilliers’ fascia overlying the seminal vesicles
is incised transversely. Once the seminal vesicles have been exposed
from below, a plane of communication between the cranial and cau-
dal dissection is formed, allowing the remaining vascular pedicles to
the prostate and bladder to be divided immediately lateral to the
seminal vesicles. The bladder, prostate, and seminal vesicles are
removed en bloc, and the intact neurovascular bundles can be visu-
alized in the pelvis. Urinary tract reconstruction is then performed.

WWiiddee  eexxcciissiioonn  ooff  tthhee  nneeuurroovvaassccuullaarr
bbuunnddllee
The primary goal of radical cystoprostatectomy must be eradication
of cancer. Whenever the tumor encroaches upon the posterior pedi-
cle, the neurovascular bundle should be widely excised to ensure
adequate surgical margins. The anatomic radical cystoprostatec-
tomy allows mobilization of the neurovascular bundles off the rec-
tum, permitting wider surgical margins that incorporate all
perivesical tissues lateral to the hypogastric vessels. Thus, improved
surgical margins can be achieved while still preserving potency in
the majority of patients, even when only a single neurovascular bun-
dle is preserved.

Postoperative care
TED hose compression stockings remain on for at least 48 hours and
subcutaneous heparin is administered until the patient is ready for

discharge. Ambulation is begun the day following surgery. Intra-
venous antibiotics are administered for 24 hours postoperatively;
usually, a second-generation cephalosporin is given. Ureteral stents
are left in place for 7–10 days to allow healing of the ureterointesti-
nal anastomoses. Drains are left in the pelvis until the ureteral stents
have been removed. Patients are usually discharged between the
sixth and eighth postoperative day.
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Figure 11.3 
Schematic illustration of division of left posterior pedicle along
lateral edge of left seminal vesicle.  Note that cavernous nerves
are preserved posteriorly. Adapted from Schlegel PN, Walsh PC.
Neuroanatomical approach to radical cystoprostatectomy with
preservation of sexual function. J Urol 1987;138:1402–1406.
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Laparoscopic radical cystectomy and 
urinary diversion

Inderbir S Gill, Ingolf Tuerk

Introduction
Ongoing technical and technologic developments have refined 
various laparoscopic procedures such that they have become viable
alternatives to their conventional open surgical counterparts. With
the worldwide acceptance of laparoscopic techniques, initially in the
management of upper urinary tract pathology, and more recently
for laparoscopic radical prostatectomy, a natural progression has
been made to applying these techniques to bladder surgery. In the
United States in 2004, bladder cancer was diagnosed in 44,640 men
and 15,600 women, leading to 8780 and 3930 deaths, respectively.1

Radical cystectomy is currently the accepted standard of treatment
for patients with localized muscle invasive bladder cancer. Since the
initial report of laparoscopic radical cystectomy (LRC) with bilateral
pelvic lymphadenectomy/ileal conduit urinary diversion performed
entirely intracorporeally by Gill and colleagues2 in 2000, more than
225 cases from over 20 institutions worldwide have been reported3

(Table 12.1).2,4-20 In this chapter, we review the current worldwide
experience with LRC and urinary diversion, focusing on historical
background, laboratory experience, surgical technique, current
controversies and future directions.

Historical background
In early 1992, Parra et al described the initial report of laparoscopic
simple cystectomy in a female patient suffering from pyocystis of a
retained bladder.21 This patient had previously undergone open sur-
gical supravesical diversion for management of neurogenic bladder;
accordingly, urinary diversion was not performed as part of the
laparoscopic procedure. In 1995, Sanchez et al described the first
report of laparoscopic-assisted radical cystectomy with an ileal con-
duit formed extracorporeally in a 64-year-old woman with invasive
bladder cancer.22 Puppo et al reported the first small series of laparo-
scopic-assisted transvaginal radical cystectomies in five females,
wherein the ileal conduit was created via a mini-laparotomy incision
after completion of the LRC.23 In another publication, the same
group reported cutaneous ureterostomies in nine patients with
advanced pelvic cancer.24

While these early studies established the technical feasibility of
LRC, it was not until 2000 that LRC and ileal conduit were per-
formed completely intracorporeally in the initial two clinical cases
after successful pilot studies in animals had been performed at the

Cleveland Clinic.2 To date, the ileal conduit, the orthotopic ileal
neobladder (Studer), and the sigmoid–rectum pouch (Mainz II)
have all been created purely laparoscopically with exclusively
intracorporeal suturing techniques.4,8

Experimental laparoscopic urinary
diversion in animal models
Experimental studies of urinary diversion have formed the basis for
the subsequent clinical experience. Anderson et al investigated the
feasibility of laparoscopic-assisted Mainz II (sigmoid–rectum)
pouch in nine mini pigs.25 The cystectomy and dissection of ureter
and large bowel were performed laparoscopically, and the Mainz II
pouch was created extracorporeally by open techniques. Forty-four
percent of animals developed stones across metallic staple lines used
to create the Mainz II pouch.

The major technical difficulty encountered in performing a
laparoscopic urinary diversion remains the performance of 
intracorporeal reconstruction. Reconstructive techniques have been
performed by three different approaches: performing the entire pro-
cedure intracorporeally, performing extracorporeal suturing and
returning the diversion into the abdomen for intracorporeal comple-
tion, or performing urinary diversion through a mini-laparotomy.
Investigators at the Cleveland Clinic were the first to demonstrate the
feasibility of creating urinary diversion following cystectomy with
ileal loop (in 10 surviving pigs) and orthotopic ileal neobladder
(Studer) (in 12 surviving pigs) using completely intracorporeal
laparoscopic techniques.26,27 These laparoscopic procedures dupli-
cated principles of open surgery and demonstrated that reconstruc-
tion of bowel could be performed with purely intracorporeal
freehand suturing techniques without complications such as
ileoureteral or ileourethral anastomotic strictures or leakage.

Indications and
contraindications
Proper patient choice/identification is crucial during the early 
learning experience for any emerging technique. Currently, we offer
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LRC to patients with organ-confined, non-bulky bladder malignancy
as determined by preoperative radiographic and clinical findings.
We have no experience with LRC in the presence of prior radiother-
apy and neoadjuvant chemotherapy, or morbidly obese patients.
These factors currently constitute relative contraindications because
of the potential increase in technical challenge. In relatively obese

patients, difficulty may be expected in delivering a loop of ileum
through an obese abdominal wall to the skin level. Prior abdominal
surgery per se is no longer considered as an absolute contraindica-
tion to laparoscopic surgery. Attention must be paid to avoid intra-
abdominal injury upon insertion of the initial access port at the
beginning of the procedure.

Table 12.1 World experience with laparoscopic radical cystectomy (LC) and urinary diversion

Technique Lead author Institution/location No. pts Comment on abstract/manuscript or technique

Purely laparoscopic Gill IS2,4–7 Cleveland, USA 30 Purely laparoscopic reconstruction of the urinary
diversion

Tuerk, I8,9 Massachusetts, USA and 15 Mainz II continent sigmoid–rectum pouch
Berlin, Germany

Laparoscopic assisted Van Velthoven R5 Brussels, Belgium 22 Extracorporeal reconstruction, variety of diversions
Basillote JB10 Irvine, USA 13 Comparison between LC and open radical

cystectomy, extracorporeal reconstruction
Hemal AK11 New Delhi, India 11 Emphasis on complications of the initial experience 

with LC, extracorporeal ileal conduit
Simonato A12 Milan, Italy 10 Detailed steps of LC with illustrations. A variety of

diversions including intracorporeal and
extracorporeal reconstruction

Denewer A13 Mnsoura, Egypt 10 Salvage cystectomy after radical radiotherapy. A
modified ureterosigmoidostomy diversion through
a mini-laparotomy (8 cm)

Abdel-Hakim AM14 Cairo, Egypt 9 Extracorporeal reconstruction of ileal neobladder
Castillo O5 Santiago, Chile 7 Extracorporeal reconstruction, Studer neobladder
Paz A5 Ashkelon, Israel 7 Comparison between LC and open radical

cystectomy, extracorporeal reconstruction
Popken G5 Berlin, Germany 7 Extra/intracorporeal reconstruction with a variety

of diversions
Puppo P7 Pietra Ligure, Italy 5 First transvaginal and laparoscopic approach for

bladder cancer. Ileal conduit was accomplished
through a mini-laparotomy at the stoma site

Xiao LC5 Guangzhou, China 5 Extracorporeal reconstruction, Indiana pouch
Huan SK5 Chi Mei, Taiwan 4 Extracorporeal reconstruction, Indiana pouch
Sung GT5 Pusan, Korea 4 Extracorporeal ileal conduit
Guazzoni G15 Milan, Italy 3 Nerve sparing LC with extracorporeal W-shaped

neobladder
Pedraza R5 New York, USA 2 Patients underwent LC with total ureterectomy and

creation of pyelocutaneous ileal conduit
intracorporeally

Hand assisted McGinnis DE16 Bryn Mawr, USA 7 Hand-assisted LC with extracorporeal ileal conduit
Fan EW5 Chi Mei, Taiwan 6 Hand-assisted laparoscopic bilateral

nephroureterectomy with radical cystectomy (end
stage renal disease)

Peterson AC17 Tacoma, USA 1 First reported case of hand-assisted LC with
extracorporeal ileal conduit

Robotic assisted Menon M18 Detroit, USA 14 Nerve-sparing robotic-assisted LC
Balaji KC19 Omaha, USA 3 LC with robotic assistance for intracorporeal

suturing of the ureter–ileal conduit anastomosis
(two patients with interstitial cystitis)

Beecken WD20 Frankfurt, Germany 1 First reported case of robotic-assisted LC with
intracorporeal orthotopic neobladder

Other Goharderakhshan R7 Harbor City, USA 25 Series focusing on complications associated with
LC. Reconstructive technique not detailed

Vallancien G7 Paris, France 20 Prostate-sparing cystectomy. Reconstructive
technique not detailed

Adapted from Moinzadeh & Gill.3
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Surgical techniques

Laparoscopic radical cystectomy
Surgical technical steps of LRC aim to mirror established open sur-
gical techniques. Typically a five- or six-port transperitoneal tech-
nique is employed similar to that for a standard laparoscopic
prostatectomy. The retrovesical dissection is performed initially. In
the male, a transverse periotomy is created in the rectovesical cul-
de-sac, and the vas deferens is divided bilaterally. Dissection is per-
formed towards Denonvilliers’ fascia, which is incised horizontally
to provide visualization of the yellowish prerectal fat, signifying
proper entry into the plane between the rectum posteriorly and the
prostate and bladder anteriorly. Unlike the procedure in a laparo-
scopic radical prostatectomy, the seminal vesicles and vas deferens
are not mobilized individually but maintained en bloc with the blad-
der specimen. The lateral and posterior vascular pedicles of the blad-
der and prostate are developed with blunt dissection and controlled
bilaterally with sequential firings of the endoscopic GIA stapler.
Both ureters are clipped and divided close to the bladder, and the
distal ureteral margin is sent for frozen section evaluation. The
proximal cut end of each ureter is temporarily clip-occluded to 
facilitate hydrostatic distension.

An inverted V-shaped peritoneotomy is created, starting lateral
to the right medial umbilical ligament, proceeding up towards the
umbilicus where the urachus is incised, and extending lateral to the
left medial umbilical ligament. In this manner, the urachus is
divided high, near the umbilicus. The anterior surface of the bladder
is mobilized with the entire perivesical fat being maintained with the
bladder specimen. The endopelvic fascia is incised bilaterally and the
dorsal vein secured with a stitch, similar to that used in a laparo-
scopic radical prostatectomy. In the male patient the puboprostatic
ligaments and the prostatourethral junction are divided sharply,
maintaining an adequate stump of sphincter-active urethra. The few
remaining prostate attachments are divided, and the specimen
immediately entrapped in an Endocatch-II bag. Frozen section
biopsy of the cut end of the urethral stump is confirmed to be 
negative for cancer.

In the female, a sponge stick in the vagina or Koh colpotomiser
system allows the vaginal apex to be identified and incised. After
complete dissection of the bladder and surrounding structures
(uterus/fallopian tube/ovary), the specimen is placed in an impervi-
ous, plastic-enclosed bag and retrieved through either the vagina,
the rectum, or a midline 5 cm incision. Frozen section of distal
ureteral margin and the cut end of the urethral stump are confirmed
to be negative for malignancy.

Extended pelvic lymph node
dissection (PLND)
Given the absence of pelvic lymphadenopathy on preoperative com-
puted tomography, which is further corroborated by intraoperative
laparoscopic inspection, cystectomy is performed initially, followed
by PLND. Right lymphadenectomy is carried out first. The patient is
tilted 30° up on the right side in the 30° Trendelenburg head-down
position. The lateral border of dissection is developed along the gen-
itofemoral nerve by dividing the fibroareolar tissue and exposing the
iliopsoas muscle. The lymphatic tissue packet is completely lifted en
bloc off of the surface of the iliopsoas muscle and swept medially.

Tissue anterior to the external iliac artery and vein is then individually
split longitudinally using J-hook electrocautery, skeletonizing the
two vessels circumferentially. It should be noted that the external
iliac vein typically appears as a flat ribbon at standard (15 mmHg)
pneumoperitoneum pressures. To facilitate identification of the
external iliac vein in case of doubt, pneumoperitoneum pressures
can be decreased to 5 mmHg to allow redistension of the vein.6

Cephalad dissection along the proximal common iliac artery is
facilitated by the fact that the transected ureter has already been
mobilized away during the cystectomy procedure. The circumferen-
tially mobilized common iliac is retracted with a vessel loop to com-
pletely retrieve fatty tissue in the area distal to the aortic bifurcation.
The hypogastric artery is mobilized with care taken not to injure the
internal iliac vein. The released packet is rolled medially, posterior to
the mobilized external iliac artery and vein, and delivered into the
pelvis. Dissection along the medial aspect of the packet identifies the
obturator nerve. Distally the lymphatics caudal to the node of Clo-
quet are clipped and transected. To guard against local seeding, care
must be taken to avoid cutting into any enlarged lymph node(s).
The entire specimen is immediately placed in an Endocatch bag
without the specimen touching adjacent tissues. Lymphadenectomy
is performed on the left side in similar fashion with the patient tilted
30° up on that side. Bilateral lymphadenectomy specimens are
entrapped separately, extracted intact, and submitted separately for
analysis.

Laparoscopic-assisted ileal conduit
urinary diversion
Informed consent is obtained with a discussion of risks including,
but not limited to, adjacent organ and bowel injury, and open con-
version. Full mechanical bowel preparation with 4 liters of polyeth-
ylene glycol is performed, oral antibiotics are administered, and the
patient is admitted on the morning of surgery. Preoperative antibi-
otic prophylaxis with a second-generation cephalosporin and lower
extremity compressive devices are routine. Once general anesthesia
is induced, a nasogastric tube is inserted, the abdomen and genitalia
are properly draped, and a 16 Fr. Foley catheter is placed from the
sterile field.

Pneumoperitoneum is obtained and a five-port transperitoneal
technique is employed: a primary 10 mm trocar at the umbilicus,
two 10 mm trocars at each lateral pararectal line 10 cm above the
pubic symphysis, and two 5 mm trocars 2–3 cm medial and superior
to the anterior–superior iliac spines.

Both ureters are dissected proximally, clipped, and transected
close to the ureterovesical junction. The cut ends are sent for frozen
section analysis. Two 4-0 vicryl holding sutures are placed at the dis-
tal ends of the ureters for subsequent identification and atraumatic
manipulation. The vascular pedicles of the bladder and prostate are
controlled with serial applications of an articulating endoscopic GIA
laparoscopic stapler. The urethra is sectioned at the prostate apex,
completing the bladder excision. The bladder is placed into a laparo-
scopic retrieval bag, which in female patients can be retrieved
through an opening in the anterior vaginal wall. In males, the speci-
men bag is retrieved at the end of the operation by extending one of
the port sites.

The ureters are dissected for a distance sufficient to reach the
proximal end of the loop. Care is taken to preserve periureteral
tissue and thus the ureteral vascular supply. Blunt dissection is used
to develop a tunnel posterior to the sigmoid mesocolon and anterior
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to the sacrum. The left ureter is passed under the sigmoid colon
using the previously placed holding suture. Ureteral length is once
again confirmed to assure that both ureters reach the proximal por-
tion of the ileal segment in order to avoid undue tension on the
anastomoses. A previously marked stoma site away from desired
trocar sites should not compromise optimal port placement. When
the stoma site is separate from all trocars, a 4.5 cm infraumbilical
incision is made. The specimen is retrieved. The color-coded
ureteral holding sutures are exteriorized. A 15 cm segment of ileum
is selected with care to spare 15–20 cm proximal to the ileocecal
junction. The segment of bowel is delivered through the incision
and isolated with a GIA stapler. The mesentery is appropriately
divided with care to preserve the major mesenteric vasculature. 
The isolated segment is dropped posteriorly.

Applications of a GIA 55 mm stapler are used to create a side-
to-side, functional, end-to-end ileoileal anastomosis along the
antimesenteric border of the small bowel. The open end of the anas-
tomosis is then closed using a Ta 55 mm stapler. The end staple line
is imbricated with interrupted, absorbable suture. The window
through the mesentery is then closed with interrupted absorbable
suture to prevent internal hernia formation.

Gentle traction on the ureteral holding sutures pulls the 
distal ureters into the operative field. The ureters are gently spatu-
lated for approximately 1 cm. Bilateral ureteral 6 Fr. single J stents
are passed into the renal pelvis. The ureters are sequentially
implanted into the proximal end of the ileal segment in a standard
Bricker fashion. The proximal end of the ileal conduit is replaced
into the abdominal cavity. The ureteral stents are exteriorized
through the ileal segment.

The rectus fascia is partially closed, leaving space through which
the conduit passes. The ileal segment is secured to the fascia using
interrupted 2-0 polyglactin sutures. The stoma is matured in the
standard open fashion. In the obese patient, ureteroileal anasto-
moses performed through an incision may require excessive
proximal ureteral mobilization. In these cases, the stoma is matured
first, and the ureteroileal anastomoses are performed completely
intracorporeally.

Postoperative management is as with the comparable open 
procedure. Patients receive prophylaxis for deep venous thrombosis,
and ambulation is begun on the first postoperative day. The naso-
gastric tube is removed once bowel function returns, and the diet is
advanced accordingly. The drain is removed once output dimin-
ishes. The stents are removed between postoperative days 10 and 
12 as outpatient procedure.

Pure laparoscopic ileal conduit
urinary diversion
A 15 cm segment of ileum is selected while sparing the distal
15–20 cm of ileum. The efferent limb should reach the abdominal
wall at the previously marked stoma site without undue tension or
mesenteric kinking. The segment of bowel is isolated with an endo-
scopic GIA stapler by transecting proximally and distally. The
mesentery is divided below these areas with care to preserve the
major mesenteric vasculature. Endoscopic staplers, the harmonic
scalpel, or serial application of laparoscopic clips can be used to
transect the mesentery with complete hemostasis. The isolated seg-
ment is dropped posteriorly.

The stapled edges of the distal and proximal ileum are removed
sharply. Applications of an endoscopic GIA stapler are used to 

create a side-to-side, functional, end-to-end anastomosis along 
the antimesenteric border of the small bowel. The open end of the
anastomosis is then closed using an endoscopic Ta stapler. The end
staple line is imbricated intracorporeally with interrupted,
absorbable suture. The window through the mesentery is then
closed with interrupted absorbable suture to prevent internal hernia
formation.

The previously marked stoma site is matured in the standard
everting fashion. The ileal segment is secured to the fascia using
interrupted 2-0 polyglactin sutures. A previously marked stoma site
away from desired trocar sites should not compromise optimal port
placement.

Creating the stoma first greatly facilitates intracorporeal suturing
of the ureteroileal anastomosis by providing a point of fixation for
the ileal segment. Gentle traction on the ureteral holding sutures
pulls the distal ureters to the proximal end of the ileal segment. The
ureters are spatulated for approximately 1 cm. Six French single J
stents are grasped by a laparoscopic right-angle clamp and inserted
though the stoma into the conduit lumen. The right angle clamp
tents the ileal loop at the desired ileotomy site. A laparoscopic elec-
trosurgical J-hook is used to create the ileostomy, and the stent is
delivered into the abdominal cavity. The ureters are sequentially
implanted in a standard Bricker fashion. The apices are fixed to the
bowel using three interrupted 4-0 poliglecaprone sutures. The
remainder of the ureteral implantation is performed using a running
4-0 poliglecaprone suture. The stent is passed into the renal pelvis
on each side when 80% of the anastomosis is complete.

The ureters and ileal diversion are inspected for any undue 
tension. The abdominal cavity is irrigated with sterile antibiotic
solution. Once meticulous hemostasis is assured, a flat Jackson-Pratt
drain is placed through a lateral 5 mm trocar site into the pelvis. The
port sites are closed in the usual fashion with fascial closure for all
sites ≥10 mm under direct vision with 0 polyglactin.

Postoperative management is as with the comparable open 
procedure. Patients receive prophylaxis for deep venous thrombosis
and ambulation is begun on the first postoperative day. The 
nasogastric tube is removed once bowel function returns, and the
diet is advanced accordingly. The drain is removed once output
diminishes. The stents are removed between postoperative days 10
and 12.

Pure laparoscopic orthotopic ileal
neobladder
Preoperative preparation and LRC are performed as previously
described. The left ureter is transposed to the right side posterior to
the sigmoid colon.

A 65 cm segment of ileum is selected with care to spare the distal
15–20 cm proximal to the ileocecal junction (Figure 12.1A). The
mid-portion of the segment should reach the urethral stump with-
out undue tension or mesenteric kinking. The ileum, with its
mesenteric pedicle, is isolated with an endoscopic GIA stapler.
Endoscopic staplers, the harmonic scalpel, or serial application of
laparoscopic clips can be used to transect the mesentery with com-
plete hemostasis. The isolated segment is dropped posteriorly. An
endoscopic GIA stapler is used to create a side-to-side, functional,
ileoileal anastomosis along the antimesenteric border. The open end
of the anastomosis is closed using an endoscopic Ta stapler. The end
staple line is imbricated intracorporeally with interrupted,
absorbable suture.
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The staple lines are removed and the bowel lumen is cleansed
using a suction-irrigation device. Care is taken to preserve the prox-
imal 10 cm as an afferent Studer limb for the ureteral anastomosis.
The remaining 55 cm is incised along its antimesenteric side using
monopolar electrocautery, endoshears, and/or harmonic scalpel.
The posterior plate of the neobladder is created by suturing the
medial edges of the detubularized bowel in a running fashion with
2-0 polyglactin such that the bowel forms a J-shaped configuration
(Figure 12.1B).

The anterior plate of the neobladder is partially closed using
another running 2-0 polyglactin suture. Before completion of the
anterior wall, both ileoureteral stents are delivered into the Studer
limb and retrieved into the peritoneal cavity through two separate
ileotomy incisions at the proposed site of ureteroileal anastomoses.
The anterior enterotomy is left open at its inferior-most portion in
order to create the urethroneovesical anastomosis.

The most dependent portion of the ileal plate is delivered to the
urethral stump. The anastomosis is started at the 6 o’clock position
with two running 2-0 poliglecaprone sutures in a parachute fashion
and extended to the 12 o’clock position on either side. The sutures
are then tied to each other. Once the anastomosis is complete, a 22 Fr.
Foley catheter is placed (Figure 12.2).

The ureters are spatulated for approximately 1 cm. Bilateral
ureteral 6 Fr. single J stents are passed into the renal pelvis. The
stents are exteriorized through the wall of the neobladder and then
through one of the lateral 5 mm port sites. The ureters are sequen-
tially implanted into the proximal portion of the ileal segment in a
standard Bricker fashion.

The ureters and ileal neobladder are inspected in situ for any
undue tension. A flat Jackson-Pratt drain is placed through a lateral
5 mm trocar site into the small pelvis. The port sites are closed in the
usual fashion with fascial closure for all sites ≥10 mm under direct
vision with 0 polyglactin.

Postoperative management is as with the comparable open proce-
dure. Patients receive prophylaxis for deep venous thrombosis, and
ambulation is begun on the first postoperative day. The nasogastric

tube is removed once bowel function returns, and the diet is advanced
accordingly. The drain is removed once output diminishes. The stents
are removed between postoperative days 10 and 12. The Foley
catheter is removed one day following stent removal after absence of
leak is confirmed on cystogram.

Clinical studies of laparoscopic
radical cystectomy and urinary
diversion
Notable advantages of LRC appear to be decreased blood loss, less
postoperative pain, and earlier return to activity. The decreased
blood loss (approximately 300–400 cc) is likely due to clear visual-
ization and delicate hemostatic handling of the bladder pedicles 
with linear stapling devices, in addition to the tamponade effects
afforded by the CO2 pneumoperitoneum pressure. Although total
operative times in the initially published series were 7–11 hours,2,4,8

in more recent series the operative times have been reduced to
4.3–8.3 hours.12

It is likely that, with further experience, operative times will con-
tinue to decrease as, in the authors’ experience, the LRC part of the
procedure now comprises approximately 2 hours. More recently, a
retrospective study of 13 laparoscopically assisted radical cystec-
tomies with ileal neobladder compared with the 11 procedures
employing the open approach revealed no statistically significant
difference in operative time.10 It should be noted, however, that in
this study, radical cystectomy was performed laparoscopically and
the reconstructive portion (ileal orthotopic neobladder) was per-
formed through a 15 cm low Pfannenstiel incision.

Although the initial clinical publications focused on laparoscopic
surgical techniques, recent reports have described the use of 
robotic assistance,19,20,28 as well as hand assistance.5,16,17 The perceived

Figure 12.1
(A) Completed posterior neobladder plate and suturing of urethroneovesical anastomosis. (B) Anterior suture line and completed
neobladder with drains. (Adapted with permission from The Cleveland Clinic Foundation.)
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advantage of these various assisted laparoscopic techniques (open,
robotic, or hand) compared to pure laparoscopic technique is their
decreased learning curve for surgeons when transitioning from open
to laparoscopic pelvic urologic surgery.18,29 Surgical robotic systems
provide multiangled movement with endo-wrist instruments and
three-dimensional stereoscopic visualization. Recently, Balaji et al
reported on the feasibility of robot-assisted totally intracorporeal
laparoscopic ileal conduit in three patients, although each case took
more than 10 hours.19 The benefits of robotic applications in large
series of patients remain unknown.

Seminal and prostate-sparing cystectomy may represent an
alternative in young patients in whom preservation of both sexual
potency and urinary continence are important.15 However, from an
oncologic point of view, long-term outcomes are the key to
confirming whether this surgery can be proposed as a valid option for

treatment of young, fully potent, and socially active patients with
organ-confined bladder malignancy.

Oncologic outcomes
A major area of laparoscopic approach for bladder malignancy
remains to prove its acceptability for long-term, disease-free sur-
vival. So far, most of the publications of LRC reported the institu-
tions’ initial experience focusing on technique and perioperative
results. Recently Hrouda et al reviewed a total of nine articles on
LRC with available follow-up.30 Among the total of 102 patients
described in these nine articles, there were no instances of positive
margins or inadvertent incisions in the bladder. However, the small
number of patients and the short duration of follow-up (maximum
of 2 years) do not permit any conclusions about oncologic outcome
(Table 12.2).6,8,10–14,18,23

Although reports of oncologic outcomes of LRC are limited,
Gupta et al reported 2-year follow-up of five patients having 
undergone LRC with ileal loop creation with good outcomes.31

More recently, authors from the same institution added both follow-
up and complications data in their initial report of experiences with
11 patients undergoing LRC.11 One patient had surgical margins 
positive for tumor and received cisplatin-based chemotherapy; 
he had no recurrence in their follow-up period. At a mean of 
18.4 months follow-up, all patients had normal renal function and
preserved upper tracts with no evidence of metastasis and no local
recurrence.

Recent emphasis on extended pelvic lymphadenectomy for
transitional cell carcinoma of the bladder deserves discussion. Finelli
et al reported their analysis of 22 cases of laparoscopic pelvic lymph-
adenectomy for bladder cancer.6 The initial 11 patients that
underwent a limited dissection were compared with the subsequent
11 consecutive patients that had an extended lymphadenectomy.
Bilateral extended lymphadenectomy required approximately 1.5
hours compared to the 30–45 minutes required for the limited
template. With a limited lymphadenectomy, the median and mean
number of lymph nodes retrieved were 3 and 6 (range 1–15) versus 21
and 18 (range 6–30) for the extended template (p=0.001). The median
nodal yield of the extended laparoscopic lymphadenectomy was in
keeping with series of open surgical procedures recommending 

Figure 12.2
Completed neobladder in the pelvis. (Adapted with permission
from The Cleveland Clinic Foundation.)

Table 12.2 Oncologic outcomes

Lead author (year) No. Technique Margins Lymphadenectomy Mean (range) No. pts
pts (reconstruction) (n node, range) months at overall 

stated follow-up survival

Puppo (1995)23 5 Lap (extra) Not stated Limited (not stated) 10.8 (6–18) 5
Denewer (1999)13 10 Lap (extra) Not stated Limited (not stated) Not stated 9
Tuerk (2001)8 5 Lap (purely intra) 5/5 negative Limited (not stated) Not stated 5
Abdel-Hakim (2002)14 9 Lap (extra) 9/9 negative Limited (n=2–4) Not stated 9
Simonato (2003)12 10 Lap (extra) 10/10 negative Limited (not stated) 12.3 (5–18) 10
Menon (2002)18 17 Robot (extra) 17/17 negative Limited (n=4–27) Not stated (2–11) 17
Hemal (2004)11 11 Lap (extra) 10/11 negative Limited (not stated) 18.4 (1–48) 10
Basillote (2004)10 13 Lap (extra) 12/13 negative Limited (not stated) Not stated 13
Gill (2004)6 22 Lap (purely intra) 21/22 negative 11/22 Extended (n=21, 6–30) 11 (2–43) 18

Adapted from Hrouda et al.30

Extra, extracorporeal; intra, Intracorporeal; Lap, laparoscopic; Robot, robotic-assisted.
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that at least 10–15 lymph nodes be removed.32 No patient developed
port-site or local recurrence over the short follow-up of 11 months
(range 2–43 months).

Functional outcomes and
complications
LRC is a complex procedure and requires advanced laparoscopic
expertise. While increasing numbers of publications regarding 
LRC have demonstrated the technical feasibility of the surgery, a
critical appraisal of the attendant complications is essential 
(Table 12.3).6,7,10–13,18 Sharp et al7 reported the outcomes in the
Cleveland Clinic of the initial 21 cases of LRC, all with intracorpore-
ally created urinary diversion. Six major (29%) and nine minor
(45%) complications were reported. The major complications, all of
which required reoperation, were small bowel obstruction (three),
and one each of ureteroileal anastomotic leak, urethrovaginal 
fistula, and bowel perforation with delayed death. Minor complica-
tions were related mainly to prolonged ileus.

In the initial experiences since 1999 of 11 patients that underwent
LRC and an open-hand sewn ileal conduit, Hemal et al reported one
case with positive margin and five others (45%) with procedure-spe-
cific complications.11 There were three intraoperative complications
including injury to the external iliac vein in one patient and a small
rectal tear in two, all repaired by laparoscopic free-hand suturing.
Other laparoscopic-related complications were subcutaneous
emphysema in one patient and hypercarbia, necessitating conver-
sion to open surgery in another. The authors concluded that LRC is
associated with complications similar to those seen with other
laparoscopic and open surgical procedures, especially during the
initial period.

A recent retrospective study comparing 11 men that underwent
open approach with 13 men that underwent laparoscopically
assisted radical cystectomy with ileal neobladder suggested that the
laparoscopic approach provided a significant decrease in postopera-
tive pain (parenteral morphine equivalent use: open, 144 versus
laparoscopy, 61, P = 0.042) and quicker recovery (start of oral liq-
uids: open, 5 versus laparoscopy, 2.8, P = 0.004; start of oral solids:
open, 6.1 versus laparoscopy, 4.1, P = 0.002; hospital stay: open, 
8.4 days versus laparoscopy, 5.1 days, P = 0.0004; resumption of 
light work: open, 19 versus laparoscopy, 11, P = 0.0001) without a

Table 12.3 Complications in the papers with complication descriptions (n=10 or more)

Lead author (year) No. No. of Description of complications (Ætreatment and event)
pts complications

Basillote (2004)10 13 8 1 ureteral obstruction (→ percutaneous nephrostomy)
4 major (31%) 1 bladder neck contracture (→reoperation)

1 epididymal abscess (→orchidectomy)
1 wound dehiscence (→reoperation)
1 obturator nerve paresis (→physical therapy)
1 pyelonephritis (→intravenous antibiotics)
1 pouchitis (→intravenous antibiotics)
1 positive margin at prostate apex (prostate cancer)

Simonato (2003)12 10 5 2 metabolic acidosis (→sodium bicarbonate administration)
1 Grade 3 bilateral hydronephrosis
1 Grade 2 bilateral hydronephrosis
1 Grade 2 monolateral hydronephrosis

Denewer (1999)13 10 6 1 external iliac artery clipped (→vascular resection anastomosis from open part),
leading to 1 postoperative deep venous thrombus (→thrombolytics)
1 reactionary hemorrhage (→re-exploration) (→delayed death)
1 urine leak (→conservative drainage)
1 pelvic collection (→ultrasound-guided drainage) 
1 pyelonephritis (→parenteral antibiotics) in diabetes patient

Menon (2002)18 17 15 13 bilharziasis with periureteric, perivesicular and perivesical scarring
1 bleeding (→re-exploration)
1 for a malfunction of lens (→open conversion)

Hemal (2004)11 11 6 2 small rectal tear (→laparoscopic suturing)
3 major (27%) 1 external iliac vein injury (→laparoscopic suturing)

1 subcutaneous emphysema (→resolved over 4 days)
1 hypercarbia (→open) (→delayed death, 4 weeks after surgery)
1 positive margin (→cisplatin-based chemotherapy)

Gill (2004),6 22 16 6 prolonged ileus (→conservative management)
(2004)7 6 major (27%) 3 bowel obstruction (→open conversion)

2 deep venous thrombosis (→thrombolytics)
1 urethrovaginal fistula (→open conversion)
1 bowel perforation (→open conversion) (→delayed death)
1 ureteroileal leak (→open conversion)
1 postoperative bleed (→laparoscopic suturing)
1 deep pelvic vein injury (→laparoscopic suturing)
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significant increase in operative time and with similar complication
rate.10 The authors concluded that LRC contributes to decreased
postoperative pain and quicker recovery with complication rates
similar to those of the open approach (Table 12.4).6–8,10–14,18,23

At the time of writing, the authors have performed more than 50
laparoscopic radical cystectomies at their respective institutions.
LRC is now a well-established technique, typically performed in less
than 2 hours with a blood loss of 50–100 cc. Because we have noted
neither significant reduction of morbidity nor earlier return of
bowel function associated with the entire urinary diversion proce-
dure performed completely intracorporeally, we now perform the
urinary diversion part of the procedure through a mini-laparotomy
incision. Double-teaming this with a surgeon who performs an open
procedure has resulted in time savings of up to 2 hours, with
increased confidence in the bowel and ureteral reconstructive parts
of the operation. We have noted a considerable reduction in bowel-
related complications more recently in contrast to our earlier, com-
pletely intracorporeal experience. While requirement for blood
transfusion continues to be minimal, hospital stay continues to
range from 3 to 6 days, depending on the time it takes for bowel
function gradually to return, the rate-limiting part of the procedure.
Unquestionably, LRC with urinary diversion is an advanced under-
taking, and is best reserved for teams with considerable experience
in laparoscopic and open pelvic surgery. To date, more than 241
laparoscopic radical cystectomies have been performed at more than
15 centers worldwide.

Future directions
LRC is being performed in an increasing number of centers that have
significant experience with other laparoscopic urologic surgery, par-
ticularly prostatectomy. However, the most challenging aspect is the
laparoscopic reconstructive part of the procedure. Most laparo-
scopic surgeons should exercise caution with completely intracor-
poreal urinary diversion until more experience is gained.

Although there is considerable difference of opinion and clinical
practice regarding urinary diversion as well as bladder substitution,
currently orthotopic ileal neobladders represent the most physiolog-
ical bladder substitute after radical cystectomy for malignancy and
have been used in both men and women. However, there are con-
siderable disadvantages of using intestinal segments in urinary tract
reconstruction including metabolic changes, mucus production,
and tumor formation. These disadvantages may be exaggerated in
patients with compromised renal function. Consequently, the
search for the perfect urinary bladder substitute continues. In the
future, novel bladder substitutes such as tissue engineering33 and
ureteral augmentation34 or the use of absorbable endoscopic staples
may decrease the technical difficulty associated with laparoscopic
reconstruction.

Conclusion
As growing experience is reported from the major medical centers
throughout the world, minimally invasive surgery for bladder
malignancy and urinary diversion is gaining acceptance as an alter-
native to open surgical procedures. Refinements in instrumentation
and techniques can only provide additional improvements. Careful
prospective evaluations of oncologic and functional outcomes are

awaited in order to define LRC as a viable alternative to standard
open radical cystectomy.
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13
Role of extended pelvic lymphadenectomy

Bernard H Bochner, Seth P Lerner

Historical perspective and
rationale for radical cystectomy
and lymphadenectomy
Anatomic studies define the external and internal iliac and the 
obturator as the primary lymphatic drainage sites of the bladder and
the common iliac sites as the secondary. In addition, there are lym-
phatics which drain the trigone and the posterior wall directly to the 
presacral lymph node.1 Following the identification of the primary
and secondary lymphatic drainage basins of the bladder within the
pelvis, it remained to be determined whether a therapeutic advan-
tage could be gained through their excision at the time of cystec-
tomy. Experience with a similar radical surgical approach for
cervical cancer, in which a therapeutic pelvic lymphadenectomy was
combined with a total exenterative procedure, demonstrated not
only that it could safely be executed but that it also potentially
improved outcome.2

Early experience with radical cystectomy and regional lym-
phadenectomy for patients with nodal metastases suggested that,
despite a more aggressive surgical approach, most node-positive
patients experienced an exceedingly poor long-term outcome.
Lymph node metastases thus appear to be surrogate markers for sys-
temic disease. In 1956, Whitmore and Marshall published their
experience of 100 consecutive bladder cancer patients undergoing
radical cystectomy and a regional pelvic lymphadenectomy.3 In 32
patients with node-positive disease, only 22% were reported alive at
1 year. Three patients (9%) survived 2 years and only 1 (3%) was
alive at 3 years, the majority developing metastatic disease. While
these data represented an overall improvement in outcome in node-
positive patients, the poor survival in patients with regionally
advanced disease led many to question whether radical cystectomy
was indicated in the presence of positive regional nodes. 

Patients with pelvic node
metastases are curable

Supported by reports of success with the Wertheim technique for
cervical cancer, which included removal of the external and
internal iliac as well as the common iliac lymph nodes, along with
a total hysterectomy, Leadbetter and Cooper proposed inclusion
of a thorough pelvic lymph node dissection that included the
hypogastric, external iliac, presacral, and common iliac lymphatics
at cystectomy.4 Subsequently, Skinner championed the benefits of

a thorough lymph node dissection at the time of cystectomy and
presented compelling evidence supporting its therapeutic benefits.5

Contemporary experience with patients whose bladder cancer has
involved the regional pelvic lymph nodes establishes a significantly
more favorable outcome following radical cystectomy and pelvic
lymphadenectomy than described in earlier reports. 

Current reports note that approximately 25–33% of all patients
with invasive bladder cancer involving the regional lymph nodes will
be rendered disease free following radical cystectomy and a thorough
pelvic lymph node dissection (Table 13.1).6–9 Stein and colleagues
reported their updated series of 1054 bladder cancer patients includ-
ing 246 patients with pathologic evidence of regional lymph node
involvement. At 5 and 10 years, 35% and 34% of all lymph node-
positive bladder cancer patients, respectively, were found to be free
of disease following radical cystectomy and an extended pelvic lym-
phadenectomy, which included all nodes from the aortic bifurcation
distally to the inguinal ligament.7 The Memorial Sloan-Kettering
experience with 193 contemporary node-positive bladder cancer
patients that received radical cystectomy and a more limited pelvic
lymph node dissection (PLND)—proximal limit at the bifurcation
of the common iliac vessels—reported a 31% disease-specific sur-
vival and 25% overall survival at 5 years.8 Ghoneim et al found 188
(18%) node-positive patients among 1026 patients with bladder
cancer treated with radical cystectomy and pelvic lymphadenectomy
that included the nodes at the distal common iliac vessels. Squa-
mous cell carcinoma accounted for 59% of these patients and 85%
were associated with bilharziasis.9 The 5-year survival was 23.4% in
the node-positive patients. Mills et al reported a 29% overall survival
in 83 node-positive patients that underwent cystectomy and pelvic
lymphadenectomy that included nodes from the bifurcation of the
common iliac distally.6 Other groups have similarly documented
that, overall, approximately 25–33% of all patients with regional
metastatic bladder cancer can be expected to survive 5 years follow-
ing radical cystectomy and PLND. These data are confounded to
some extent by the fact that many of the patients were treated
with perioperative systemic chemotherapy. Pelvic lymphadenectomy
is essential to identify patients with node metastases and to accurately
stage the cancer, but the true contribution of the node dissection 
per se to overall survival in patients treated with chemotherapy is
difficult to ascertain in these retrospective series. 

Morbidity
Several studies have compared the morbidity of a pelvic lym-
phadenectomy that generally includes the external iliac, hypogastric,
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and obturator lymph nodes to an extended node dissection initiated
at the aortic bifurcation or the inferior mesenteric artery (IMA),
including the common iliac nodes and often the presacral nodes.
Poulsen et al reported a similar incidence of lymphoceles of 1.5%
versus 1.6%, respectively.10 In a study comparing two institutions’
experience with radical cystectomy and a limited versus extended
node dissection, the median operative time was 53 minutes longer in
the extended dissection group. There was no difference in 30-day
surgical morbidity, with the exception of a higher incidence of
pneumonia in the limited dissection group.11 Leissner et al described
detailed lymph node mapping in a multicenter trial involving six
centers.12 Most surgeons felt that a dissection that began at the 
origin of the IMA added 60 minutes to a cystectomy and node 
dissection that was initiated distal to the common iliac arteries. They
also noted that the extended dissection allowed performance of the
cystectomy more rapidly without affecting the blood loss. 

Pathologic stage of the primary
tumor and number of positive
nodes impacts survival
IInncciiddeennccee
The incidence of nodal metastasis increases with more advanced
pathologic tumor stage (Table 13.2).13 Patients with nodal metastasis
but otherwise organ-confined bladder primary tumors have a better
prognosis than node-positive patients with non-organ-confined
tumors. The number of positive nodes also impacts survival inde-
pendent of the primary tumor stage. In the original series of 132
patients with node metastases reported from the University of
Southern California, the 5-year survival probability of patients with
organ-confined cancer was 50% compared to 18% for patients with
non-organ-confined cancer (Table 13.2).14 Stein et al corroborated
these findings in a recent update including 246 node-positive
patients (Figure 13.1).7 Vieweg et al reported outcomes from the
Memorial Sloan-Kettering Cancer Center series with a 51% 5-year
overall survival in 44 P0–P3a, LN+ patients compared to a 17% 
5-year survival in 149 patients with P3b–P4, N+ disease.15

VVoolluummee  ooff  ddiisseeaassee
A similar stratification of outcome can be observed when consider-
ing the volume of disease at the level of the regional lymph nodes. If

the number of positive nodes or size of the involved node(s) is con-
sidered as a measure of the extent of tumor involvement of the
regional nodes, patients with fewer involved nodes or smaller
tumor-bearing nodes have been found to have an improved out-
come. Vieweg et al reported the 5-year disease-specific survival of
193 node-positive patients that underwent cystectomy based on
TNM node staging (1987 system) as 44%, 27%, and 0% for N1, N2,
and N3 patients, respectively.15 The median survival for these three
groups was 3.1, 1.9, and 0.9 years, respectively (p=0.0006). Lerner et
al noted that patients with fewer than six involved lymph nodes
exhibited a significantly improved 5-year survival compared to
patients with more than six positive nodes.14 An update of this series
found that eight or fewer nodes involved was an optimized cut-off in
that patients with eight or fewer involved nodes (n=193) demon-
strated a 41% 5-year recurrence-free survival and 37% overall 5-year
survival compared to 10% and 4%, respectively, in patients with
more than eight involved nodes (n=51), p<0.001 (see Figure 13.1).16

Other series have confirmed similar differences in outcome, as
noted in a study by Mills et al, in which patients with fewer than five
involved lymph nodes did significantly better than those with more
involved nodes (5-year survival of approximately 50% versus 10%).6

NNuummbbeerr  ooff  nnooddeess  rreemmoovveedd  
The number of nodes removed is also important in node-negative
patients. Herr demonstrated that disease-specific survival was favor-
ably impacted in node-negative patients with an increasing number
of nodes removed (Figure 13.2).17 The presumed explanation for

Table 13.1 Outcome following radical cystectomy and pelvic lymphadenectomy for patients with
node metastases

Author No. pts Median survival (months) 5-yr survival (%) 10-year survival (%)

Mills et al6 83 20 29.4 NS
Stein et al7 246 ~24~ 31.4 23.4
Vieweg et al8 193 ~21~ 25.4 20.8
Ghoneim et al9 188 11 23.4 NS
BCRC 211 24 33.4 19.4

BCRC, Bladder Cancer Research Consortium (Baylor College of Medicine, UT Southwestern Johns Hopkins); NS, not
significant.

Table 13.2 Impact of pathologic tumor stage on
incidence and survival in node-positive disease after
radical cystectomy

Overall incidence positive nodes 20–25% in
contemporary radical cystectomy series13

P0–P1 P2 P3 P4

8 series 0–6 6–30 27–59 43–59

Survival probability impacted by pathologic 
T stage (p<0.001)14

Path. stage No. pts 2 years 5 years 10 years

P0–P2 43 74 50 37
P3, P4 89 45 18 12
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colleagues identified perivesical lymph nodes in 32 of 198 patients
treated with radical cystectomy.18 Metastatic disease in these nodes
was identified in 14 of these patients and in 10 of 14 this was the
only site of node metastases. These patients had a worse outcome
compared to similar staged patients and perivesical node metasta-
sis was an independent predictor of overall and disease-specific 
survival. 

SSiizzee  ooff  nnooddeess
Additional measurements of the burden of disease, such as the size
of the involved nodes or the presence of extracapsular lymph node
extension by tumor within the regional lymph nodes, may also
prove to be prognostically important. Mills et al reported that
patients with involved nodes greater than 0.5 cm or the presence of
extracapsular extension within the involved nodes demonstrated a
lower survival.6 Multivariate analysis of the relative importance of
the number of positive nodes, size of involved nodes or the presence
of extracapsular lymph node perforation demonstrated that only the
presence of extracapsular perforation remained independently pre-
dictive of outcome, with a hazard ratio of 2.61 (1.69–3.54).6

The number of positive nodes 
in context of number of 
nodes removed
While the number of lymph nodes involved with metastatic disease
contains important prognostic information, simultaneous consider-
ation of the extent of the lymphadenectomy performed appears to
further enhance the prognostic significance. For example, consider
two patients, both with four positive lymph nodes identified after
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Figure 13.1
Recurrence-free survival in 244 patients with lymph node (LN)
positive disease stratified by total number of lymph nodes
involved with tumor (8 or fewer versus more than 8). (Reprinted
from Stein et al16 with permission from Elsevier.)
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Figure 13.2
Data from Memorial Sloan Kettering Cancer Center indicating that the number of nodes removed impact survival in both 
node-negative and node-positive patients. (A) Disease-specific survival for node-negative patients by node-examined quartiles. 
(B) Disease-specific survival for node-positive patients by node-examined quartiles. (Reprinted from Herr et al17 with permission 
from Elsevier.)

this is that low node counts may lead to decreased sensitivity for
detecting node metastases and these patients may in fact be under-
staged. Higher node counts more accurately identify patients that
are true node negative.

LLooccaattiioonn  ooff  nnooddeess
The location of nodal disease may also have an impact. There are
lymph nodes embedded in the perivesical tissue and these are 
frequently identified in radical cystectomy specimens. Bella and
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cystectomy. The first patient had a total of 10 lymph nodes evaluated
pathologically while the second patient had 40 lymph nodes ana-
lyzed. Should both patients be considered similarly staged? Would
both patients have a similar anticipated outcome? 

Data from both the University of Southern California and the
Memorial Sloan-Kettering Cancer Center suggest that evaluation of
the number of involved nodes in the context of the total number of
lymph nodes removed provides a more accurate means to identify
higher risk node-positive patients (Figure 13.3).16,19 Using informa-
tion obtained from the ratio of positive lymph nodes to the total
number of lymph nodes evaluated (density of positive lymph
nodes), both institutions have independently demonstrated an
improved stratification of node-positive patients into differing risk
groups. Using 20% as a cut-off for the percentage of involved lymph
nodes, a 44% versus 17% 5-year recurrence-free survival probability
was observed for patients with less than or more than 20% of their
total nodes involved with disease, respectively.16 An even greater dif-
ference in outcome was reported using a ratio-based analysis in a
series of 162 node-positive patients that had undergone cystectomy
and lymphadenectomy.19 The 5-year disease-specific survival of
patients with <20% of total nodes involved was approximately 65%
compared to 5% for patients with >20% of evaluated lymph nodes
involved with tumor. The ratio of positive nodes to total nodes
removed and the number of nodes removed provided independent
prognostic information, whereas pathologic stage was not signifi-
cant in the multivariate analysis.19 Furthermore, these variables were
also associated with local pelvic recurrence. 

Extent of lymphadenectomy

Importance
Given the importance of staging information provided by the lym-
phadenectomy, the question of the extent of the dissection required
for adequate staging or therapeutic value remains to be clarified. An
established set of necessary anatomic boundaries and extent 
(or number of lymph nodes) of the lymph node dissection that
would provide optimal staging and therapeutic efficacy for bladder
cancer is presently not available. The lack of prospectively validated
studies has led to ongoing controversy regarding the necessary
extent of dissection. 

Wishnow et al attempted to determine the rate of involvement of
the pelvic lymph nodes within the common iliac chain or more dis-
tally in the obturator, hypogastric, and external iliac nodes in blad-
der cancer patients undergoing radical cystectomy.20 In a series of
130 patients with grossly negative lymph nodes at the time of cystec-
tomy, 88% of whom had common iliac nodes resected, 18 (14%)
patients were identified with microscopically involved nodes. Of
these 18 patients, 17 had one or two positive nodes. None of the 17
patients had common iliac or lateral external iliac lymph nodes
involved. Based on these findings, the authors recommended con-
fining the proximal limit of the lymph node dissection to the bifur-
cation of the common iliac vessels for patients with no evidence of
grossly positive lymph nodes. 

More recently, at the Memorial Sloan-Kettering Cancer Center,
a series of 144 bladder cancer patients undergoing radical cystec-
tomy were prospectively evaluated to determine the site of regional
lymph node involvement.21 Eighteen patients (14%) were found to
have microscopically involved regional lymph nodes including four
with disease involving the common iliac nodes. In this series all but

one patient with common iliac nodes had simultaneous involve-
ment of a more distal lymph node region (hypogastric, obturator,
or external iliac), suggesting that excision of the common iliac
nodes would benefit a subset of microscopically node-positive
patients.

Additional information on the distribution of positive pelvic
nodes is provided by a multicenter, prospective trial in which all
patients underwent an extended PLND (proximal limits of dissec-
tion at or above the bifurcation of the aorta).12 Of the 290 patients
evaluated in this series, 81 (27.9%) demonstrated evidence of tumor
involvement in 599 pelvic nodes. Involved nodes above the bifurca-
tion of the common iliac vessels comprised 35% of all positive
nodes. A total of 20 patients (6.9%) demonstrated involvement of
the common iliac nodes without evidence of disease within the more
distal nodal regions (obturator, hypogastric, or external iliac). While
exact information on the nature of the nodes (gross or microscopi-
cally enlarged) was not available, in the 29 patients with only a sin-
gle lymph node metastasis, 10% were located above the bifurcation
of the common iliac vessels, providing further strong support for the
need to extend the dissection to minimally include the common iliac
chain. Indeed, if the obturator lymph nodal regions were the only
sites excised, 74% of all positive nodes would have been inade-
quately eradicated.

Vazina and colleagues reported a retrospective node mapping
study of 43 node-positive patients treated by a single surgeon with
radical cystectomy and extended pelvic lymphadenectomy.22 Posi-
tive nodes above the common iliac bifurcation were identified in
30% and 50% of patients with pT3 or pT4 disease, respectively. All
but one patient with positive nodes at or above the common iliac
bifurcation had positive nodes at more distal sites. This study also
noted node metastases in the presacral region in 5% of patients.
Importantly, 3 of 10 patients with pT2 tumors and positive nodes
distal to the common iliac bifurcation had presacral node metas-
tases. These data support inclusion of the presacral nodes as part of
the standard node dissection template.
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Figure 13.3
Recurrence-free survival in 244 patients with lymph node
positive (LN+) disease stratified by lymph node density (20% or
less versus more than 20%). Data from the University of
Southern California. (Reprinted from Vieweg et al15 with
permission from Elsevier.)
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Outcome
The data describing the relationship between the extent of the node
dissection and outcome are provided by single-institution, retro-
spective reviews. Poulsen et al reported a comparative analysis of
two consecutive series of bladder cancer patients undergoing either
a limited (proximal limit at the bifurcation of the common iliac 
vessels) or extended (including the nodes up to the level of the bifur-
cation of the aorta) lymphadenectomy performed at the time of rad-
ical cystectomy.10 Previously untreated bladder cancer patients were
included in the study in which 126 underwent an extended lym-
phadenectomy (between 1993 and 1997) and 68 received a limited
lymph node dissection (between 1990 and 1993). The two groups
were well matched demographically, with a slightly higher percent-
age of extravesical tumors in the extended lymphadenectomy group.
As anticipated, the extended node dissection yielded a greater number
of lymph nodes than the more limited excision (25 versus 14,
p<0.001). Both groups had a similar proportion of node-positive
patients, 27% in the extended and 24% in the limited lymph node
groups. Despite the increased number of more advanced tumors in the
extended dissection group, a similar 5-year recurrence-free survival,
risk of local recurrence, and risk of distant metastasis were observed.
In the subgroup of patients with organ-confined primary tumors,
however, patients that underwent an extended dissection benefited
with an improved 5-year recurrence (85% versus 64%, p<0.02). 

Leissner and colleagues presented their analysis of 302 patients
that received an extended lymph node dissection at the time of rad-
ical cystectomy for bladder cancer. They noted that patients with a
greater number of lymph nodes identified in their pathology report
had an improved disease-free and overall survival as well as improved
local tumor control.23 At 5 years, 51% of patients with ≤15 lymph
nodes removed were alive and disease free compared to 65% for
those with ≥16 lymph nodes evaluated. The improvement in local
control was also significant, with pelvic recurrences identified in
27% compared to 17% of patients with ≤15 and ≥16 lymph nodes
evaluated, respectively (p<0.01). Herr et al confirmed a similar
improved outcome in 322 patients, in which those that underwent a
more extensive node dissection, as represented by a greater number
of lymph nodes identified in the pathology report, exhibited an
improved overall survival.24 All patients underwent cystectomy with-
out preoperative radiation, or neoadjuvant or adjuvant chemother-
apy. Of the 258 patients with negative nodes, the median number of
nodes evaluated was 8, and for the 64 node-positive patients the
median number of nodes was 11. The 5-year overall survival for
node negative patients was 82% versus 41% for those patients with 
9 or more nodes removed versus 8 or fewer nodes removed. For
patients with node positive disease, approximately 44% versus 20%
of patients with 11 or more versus fewer than 11 nodes removed,
respectively. While these data provide additional evidence of the
importance of a complete node dissection, the number of nodes
removed in both node-negative and node-positive patients is lower
than that reported by other institutions. 

A recent analysis of 101 node-positive patients from Studer’s
group in Berne, Switzerland, emphasizes the importance of extran-
odal extension as an independent determinant of progression-free
survival in patients with N1 or N2 disease.25 In their series, the prox-
imal limit of dissection was the common iliac artery at the level of
the crossing of the ureter, and the median number of nodes
removed was 21 (range 10–43). While number of nodes removed
stratified as <5 or ≥5, node density of 20% and pathologic tumor
stage were associated with outcome by univariate analysis, only
extranodal extension was an independent predictor of progression
by multivariate analysis. These data suggest that the number of

lymph nodes reported may function mainly as a surrogate measure
of the extent of dissection performed. If this is true then one would
expect that if all patients received a similar PLND, outcomes would
not be significantly affected by the number of lymph nodes reported
by the pathologist. Variation in lymph node reporting and individ-
ual lymph node content, as well as other less well characterized 
variables, may all affect the number of lymph nodes reported despite
similar anatomic dissections.

Additional supportive data obtained from a national cohort of
patients are provided by a multivariate analysis of Surveillance, 
Epidemiology and End Results (SEER) registry data on 1923 radical
cystectomy patients. This retrospective study found that the number
of lymph nodes examined was positively associated with an
improved survival, particularly in patients with higher stage disease.
Patients with at least four lymph nodes evaluated demonstrated an
improved outcome; however, patients with 10–14 nodes reported
exhibited the greatest improvement in overall survival.26

A sobering statistic from this trial is that 40% of the patients had
no nodes or fewer than four nodes removed with the cystectomy
specimen, suggesting that a large number of patients may be under-
treated surgically. This is an issue which should be addressed at each
opportunity through continuing medical education programs, 
and the concept of the important contributions of pelvic lym-
phadenectomy should be incorporated into residency training 
programs as well. 

Is laterality important?
The ability to limit the dissection to the ipsilateral side of the pelvis
in patients with tumors located on one side of the bladder has also
been proposed. Wishnow et al suggested that when there was clear
laterality of the primary bladder tumor, lymph node metastases were
confined to the ipsilateral side.20 Contemporary data, however,
clearly show that, despite a clear laterality of the primary bladder
tumor, contralateral nodal involvement will frequently be identi-
fied. Leissner et al found that of 32 node positive patients with pri-
mary tumors located specifically to one side of the bladder, the risk
of contralateral lymph node involvement was only slightly less than
that found for the ipsilateral nodes.12 Sentinel node studies have also
confirmed that the initial node region involved with disease may be
located in the contralateral side of the primary tumor.27

Surgical standard for bladder
cancer and current practice 
The establishment of the minimum number of lymph nodes needed
for adequate staging, prognosis or improved outcome would provide
a surgical standard that could be widely applied. Such standards have
been established for the surgical management of colorectal, breast,
and gastric cancers.28–30 No such standard has been established to date
for lymphadenectomy for bladder cancer. Major difficulties in
establishing such a standard include the wide variation in reported
node yields following either limited or extended dissections and the
lack of prospective studies validating any such ‘standard’. The
variable extent of surgical dissection and differing techniques used
for pathologic review contribute to the differences in reported
median node number. Other variables include individual anatomic
variation in the number of nodes present,31 surgeon, patient age, and

Lerner_Ch13.qxp  4/24/2008  12:20 PM  Page 117



118 Treatment and Management of Bladder Cancer

pretreatment. Our data indicate a range of 2–80 with a median of 26
nodes removed.21 While increasing data confirm that surgeon
experience is related to outcome following major surgical
procedures,32 Leissner et al demonstrated that node yield following
radical cystectomy was not related to surgical experience.23 In this
series, some surgeons with the highest surgical volume reported the
lowest node yields. In fact, in a single surgeon series from Baylor
College of Medicine, the range of lymph nodes identified ranged from
2 to 80, despite consistent application of pelvic lymphadenectomy in
176 consecutive patients.22 Recent data from Memorial Sloan-
Kettering Cancer Center evaluating the factors associated with node
yield variability in a series of 144 consecutive radical cystectomies
demonstrated that only the extent of the dissection was associated
with overall node yield within a group of four experienced surgeons.21

Patient age, neoadjuvant systemic chemotherapy, the time from
transurethral resection or prior use of bacillus Calmette–Guérin
(BCG) did not exhibit a statistical association with node count. In
contrast, others have found that increasing patient age is associated
with lower node yields after an extended dissection.12

The way in which the nodes are submitted to pathology also
affects the number of nodes reported. By sending separate nodal
packets from the different anatomic node regions as opposed to an
en bloc submission with the main specimen, Bochner et al reported
a 3.5-fold increase in the number of reported nodes for a standard
dissection and a 1.6-fold increase in node yield for an extended 
dissection.33

Conclusion
Anatomic and clinical experience with invasive bladder cancer has
established the natural pathways of disease progression. Decades of
experience with radical surgery for the management of muscle inva-
sive bladder cancer clearly emphasizes the role that surgical quality
may play in patient outcome. Future advances in establishing surgi-
cal standards for the treatment of bladder cancer will require well-
controlled prospective trials that directly compare varying extents of
surgery to their ability to provide local and distant disease control, as
well as disease-specific survival. This will set the stage for clear
benchmarks that can then be broadly applied to clinical practice.
Technologic innovation in radiologic imaging will facilitate
prospective identification of patients harboring occult pelvic lymph
node metastases that will not only improve the accuracy of pretreat-
ment staging but also facilitate appropriate surgical planning.
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14
Management of the urethra in the 
cystectomy patient

Hendrik van Poppel

Introduction
Over the past 10 years, the indications for urethrectomy at the time 
of cystectomy have undergone substantial modification. While 
years ago a prophylactic urethrectomy was performed in many
patients with cutaneous diversions, it has become clear that only
patients with invasion from transitional cell carcinoma (TCC) at 
the level of the prostatic urethra or bladder neck have a substantial
risk of developing subsequent urethral recurrence. Since the 
introduction of bladder replacement procedures, the indications for
prophylactic urethrectomy have become more and more restricted.
The pre- or intraoperative assessment of the prostatic urethra in
males and of the bladder neck in females is the most important issue
determining appropriate management of the urethra in patients with
bladder cancer.

Historical perspective
Historically, there have been many reasons to advocate a prophylac-
tic urethrectomy at the time of cystectomy for bladder cancer. Blad-
der replacement has now become a well-accepted procedure after
cystectomy in both males and females and nowadays prophylactic
urethrectomy is mandatory only in very unusual circumstances.1

The overall recurrence rate in the remnant urethra after cystec-
tomy is about 10%.2 Urethral recurrence may happen early or late
after cystectomy and frequently is associated with advanced disease
with distant metastases not found earlier because follow-up of the
remnant urethra was not well established. At the time of sympto-
matic recurrence many patients have already developed metastatic
disease. When a delayed urethrectomy has to be performed for ure-
thral recurrence, the procedure is technically much more difficult,
especially at the level of the urethral stump because of postoperative
fibrotic changes. 

The philosophy regarding prophylactic urethrectomy has changed
dramatically, however, since the introduction of bladder replace-
ment procedures using the native urethra. This has substantially
reduced the patients’ and urologists’ reluctance to perform a cystec-
tomy. The risk for urethral recurrence must, however, be weighed
against the gain in quality of life, and recommendations for follow-
up of the remnant urethra need to be established. Any patient that is
a good candidate for cystectomy is a potential candidate for a 
bladder substitute connected to the urethra provided that the risk of
recurrence, and subsequent tumor progression, is minimal.3

Etiology and risk factors for
urethral invasion and
recurrence
The origin of TCC in the prostate is not clearly understood. The
tumor might extend in continuity from the bladder, starting at the
bladder neck and the proximal prostatic urethra, growing along 
the urothelium into the prostatic ducts and the prostatic stroma. In
this situation a urethral recurrence is nothing more than tumor 
persistence after cystoprostatectomy. Alternatively, TCC of the
prostate can arise from implantation of cells shed from the primary
tumor or de novo from urothelium affected by the same carcino-
genic process that induced tumor growth in the bladder.4

Retrospective analyses of large cystectomy series have identified
specific pathologic characteristics of primary bladder tumors that
can help to predict a higher risk for urethral recurrence. These
include high tumor stage and grade, multifocal recurrent tumors,
upper tract involvement, carcinoma in situ (CIS), trigonal or 
bladder neck invasion, and involvement of the prostatic urethra,
particularly invasion of the stroma of the prostate.5–9 When all 
these situations would indicate prophylactic urethrectomy, the
majority of bladder cancer patients would be in need of a cutaneous
diversion because of the necessity to perform a prophylactic 
urethrectomy.4

The importance of prostatic urethral involvement was first 
recognized half a century ago when, in a cystectomy series, 71% of
the urethral recurrences occurred in patients that had TCC in the
prostatic urethra.10 This association was later confirmed by other
investigators that recognized different stages of prostatic urethral
involvement.5 There was a clear distinction between the presence of
TCC limited to the urethral mucosa (TpU), invasion in the prostatic
ducts (TpD), and invasion to the prostatic stroma (TpS) with,
respectively, 0%, 25%, and 64% of urethral recurrence after cystec-
tomy. Other groups have reported analogous figures of, respectively,
0%, 10%, and 30%.11 These studies indicate that the invasion of 
the prostatic stroma is the single best prognostic indicator for devel-
opment of urethral recurrence.

The association between the presence of CIS in the bladder and
urethral recurrence is widely recognized. However, it has been
shown in whole-mount step-sections that CIS of the bladder is not
correlated with TCC of the prostatic urethra.12 Conversely, CIS of
the bladder neck and the trigone is clearly correlated with TCC of
the prostate but not directly correlated with urethral recurrences.12

Therefore, CIS at the bladder neck is a risk factor for TCC of the
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prostatic urethra and the latter is a risk factor for urethral 
recurrence.9 The presence of CIS in the bladder or even at the blad-
der neck is not per se an absolute contraindication for urethral
preservation.6

Investigation of the prostatic
urethra before and during
surgery
A rigorous pre- and intraoperative assessment of the prostatic 
urethra is mandatory since the invasion into the prostatic urethra is
the most relevant prognosticator of urethral recurrence. For this
purpose prostatic urethra cold-cup biopsies or transurethral 
resection biopsies were proposed.13 In a prospective study of the
prostatic involvement prior to cystectomy, a transurethral resection
biopsy of the prostate accurately identified 9 out of 10 patients with
prostatic involvement.13 Core needle biopsies or needle aspirations
were much less accurate. Consequently, 5 and 7 o’clock paracollicu-
lar biopsies have been advocated to identify involvement with
TCC.14,15 Recently, however, the value of this approach has been
challenged. In a series of 371 consecutive patients that underwent
cystectomy with negative preoperative paracollicular biopsies, ure-
thral recurrence was diagnosed in 13 (3.5%) after a median time of
1 year.16,17 The follow-up in these reports is, however, too short to
definitively discourage the practice of transurethral resection (TUR)
biopsying of the prostatic urethra.

At a time when even more bladder substitution procedures are
performed, significantly more authors have chosen not to perform
preoperative paramontanal biopsies and rather to rely on intraoper-
ative frozen section analysis of the urethral resection margin at the
prostatic apex.6,18–22 This means that intraoperative assessment
proved to be reliable for selection of patients that can have an ortho-
topic reconstruction, without subjecting the patients to unnecessary
preoperative biopsies.22 It is important, therefore, that all patients be
counseled preoperatively about continent and incontinent diversion
should intraoperative findings show that orthotopic bladder
replacement is not feasible. The advantage of the preoperative
assessment of the prostatic urethra with TUR biopsies is that
patients can be counseled efficiently before surgery about what type
of diversion probably will be performed.

Follow-up of the retained
urethra after cystoprostatectomy

Urethral recurrence
One could presume that the introduction of the orthotopic neoblad-
der and the increased frequency of conservation of the urethra
would be associated with an increased recurrence rate in the
retained urethra. The largest published series evaluating the recur-
rence rate of urethral TCC in patients with a cutaneous diversion
and an intact defunctionalized urethra and in patients that had a
neobladder and a functional urethra6 reported an overall probability
of urethral recurrence for all 436 male patients of 7.8% at 5 years.
For patients with an ileal neobladder, this figure was 2.9% and in

those with a cutaneous diversion, 11.1%. The 5-year urethral 
recurrence rate was significantly higher in patients with prostatic
involvement, but was only 5% in patients with a neobladder as 
compared with 24% in those with a Bricker diversion. The recently
presented update of results in an even larger sample of 
768 patients,22 confirmed a urethral tumor recurrence rate of
approximately 7% and clearly showed that patients undergoing
orthotopic diversion and those without any prostate involvement
with TCC had a significantly lower incidence of urethral recurrence.
These results clearly indicate that a functional orthotopic neoblad-
der may decrease the risk of developing recurrent TCC in the
retained urethra.

The explanation of this finding remains incompletely elucidated.
It is well known that primary malignancies are rare in the small
bowel and even less common in the ileum,23 and a number of intrin-
sic physiologic, biochemical, genetic, and immunologic characteris-
tics of the ileum have been suggested.6 On the other hand, the
decreased risk of recurrent TCC in a urethra connected to an ileal
neobladder might have nothing to do with its juxtaposition to ileum
and exposure to ileal secretory products. The simple continued
exposure to urine may be a responsible factor or there might be an
unknown systemic cancer protective effect of the orthotopic 
reservoir.4 Conversely, there may be a systemic effect of the non-
orthotopic reservoir, which increases the risk of urethral recurrence
in the defunctionalized urethra.6

These data have changed the management of the remnant 
urethra, the only absolute contraindications for bladder replace-
ment being the presence of overt TCC in the anterior urethra 
and a positive frozen section of the urethral margin during 
cystectomy.6,20–22

Although reliable pre- or intraoperative tools are available to 
recognize patients at risk for urethral recurrence, there is always a
(small) risk of tumor growth in the remnant urethra. This urethral
recurrence should be detected while still curable by secondary 
urethrectomy or even by more conservative (endoscopic) treatment
modalities. Follow-up of the retained urethra is mandatory,
especially in those with cutaneous diversions, given their higher

propensity to malignant change.4

Unfortunately, urethral recurrence can remain asymptomatic for
a long time, and in many patients symptoms occur at the time of
evolution to a metastatic stage. Clinically, carcinoma of the urethra
is manifested as a bloody urethral discharge, penile or perineal pain,
or a mass in the urethra or perineum. This is not the clinical picture
that the urologist wants to face, but this type of recurrence has been
reported to occur up to 20 years after cystectomy.13 Once overt car-
cinoma becomes clinically manifest, the prognosis is indeed poor
and nearly all patients will die within 5 years.13,23 This poor outcome
is related to the fact that the lamina propria is the only barrier
between the urethral mucosa and the cavernous corpora.14 If there
were no reliable tests to detect urethral recurrence earlier, one would
have to advocate prophylactic urethrectomy in many cases. This
emphasizes the importance of careful routine follow-up with 
urethral cytology and/or urethroscopy.

Urethral wash cytology 
Urethral wash cytology has been proposed for routine screening 
of patients with retained urethras.24 Practically, a 14 Fr. catheter 
is introduced to the proximal blind end of the urethra. Normal
saline (10–15 ml) is used to wash the urethra while the patient
actively contracts the external urethral sphincter and pelvic floor.
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The efflux is collected in an equal volume of a fixative and the 
specimen is then processed for cytologic examination.4 In a review
of urethral wash cytology performed every 6 months, lifelong, all
recurrences were diagnosed while still confined to the urethra.14 No
patient developed a symptomatic urethral recurrence. No patient
had false positive results or clinically obvious tumor in the absence
of positive cytology. Therefore, urethral wash cytology of the rem-
nant urethra, performed twice a year, was claimed to have a 100%
sensitivity and specificity to detect urethral recurrence at a stage that
was curable.25 One might decrease the number of unnecessary 
urethral washings by selecting only those patients with CIS in the
surgical specimen or in the precystectomy biopsies and thus reduce
the frequency to a once yearly washing cytology. However, this
approach has not been shown to be sufficiently safe until now, and
every bladder cancer patient has a chance, though small in many of
them, of developing a urethral recurrence.

The value of regular urethral cytology washings has recently been
challenged. When the outcome was compared between patients that
had routine urethral wash cytology and those that were not followed
by urethral wash cytology but presented with bleeding or urethral
discharge, there was no significant survival difference26 or any 
statistically significant effect on disease progression.27 Despite these
data, this author does not discourage the continued use of urethral
wash cytology since it is simple, well tolerated, and minimally inva-
sive. In addition, symptoms such as urethral discharge may be over-
looked by patients and, therefore, until prospective, preferably
multi-institutional, evaluations are performed, the author continues
to advocate close surveillance with routine urethral washing.26

Monitoring the residual urethra with urethral washing cytology can
spare patients a urethrectomy by allowing conservative endoscopic
treatment and help to prevent the development of invasive carcino-
mas in this organ.27,28

In addition to urethral wash cytology, many urologists are per-
forming routine urethroscopy. It has been proposed that urethro-
cystoscopies be performed twice a year for 3 years and then once
yearly.21

Technique of simultaneous
urethrectomy
When a patient cannot undergo a bladder substitution, the immedi-
ate urethrectomy can be performed en bloc with the cystoprostatec-
tomy or after intraoperative decision making. While a delayed
urethrectomy for urethral recurrence would most likely need to be
performed through a perineal incision, a simultaneous urethrec-
tomy could be done by a perineal or a prepubic approach.

PPeerriinneeaall  aapppprrooaacchh
A urethrectomy performed through a perineal incision will add an
hour to an already long and demanding operation.14 A two-team
approach by a perineal surgeon and an abdominal surgeon can
somewhat shorten the procedure. The perineal urethrectomy will,
however, also add to the morbidity and mortality. Indeed, an
increased incidence of deep venous thrombosis was reported in
patients undergoing a simultaneous perineal urethrectomy.18 This
outcome is probably related to the perineal pain and discomfort that
is responsible for delayed mobilization of the patient after perineal
urethrectomy.

PPrreeppuubbiicc  aapppprrooaacchh
The prepubic approach for simultaneous urethrectomy can 
avoid these problems. The technique was first described in 1989 
by Van Poppel et al29 and then further refined and detailed 
(Figures 14.1–14.8).30,31 It was shown to be a safe technique without
major complications. There is no need to place the patient in a litho-
tomy position, saving time and decreasing postoperative throm-
boembolic complications. The disadvantage of the classic perineal
approach, hindering early postoperative mobilization, is thus

Figure 14.1
Dissection of the membranous urethra through the pelvic floor.
Reproduced from Van Poppel & Baert.31

Figure 14.2
Prepubic exposure of the penile shaft. Reproduced from Van
Poppel & Baert.31
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avoided. The few complications are mainly due to hemorrhage 
and can be avoided by intraoperative hemostasis and adequate 
postoperative management.32

An interesting modification of the technique using urethral strip-
ping was presented more recently.33 It is clear that the entire urethra
comprising the fossa navicularis and the urethral meatus needs to be
excised since carcinoma can recur even at this distant level.13

Management of urethral
recurrence in patients 
with a neobladder
Patients followed with routine urethral wash cytology that were noted
to have positive cytology findings and subsequently underwent 

Figure 14.3
Inversion of the penis dissected upon Buck’s fascia. Reproduced
from Van Poppel & Baert.31

Figure 14.4
Separation of the corpus spongiosum from the corpora
cavernosa. Reproduced from Van Poppel & Baert.31

Figure 14.5
Transection of the glandular urethra. Reproduced from Van
Poppel & Baert.31

Figure 14.6
Dissection of the urethra towards the bladder. Reproduced from
Van Poppel & Baert.31
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therapeutic urethrectomy fared well.14,25 Several reports have dealt
with the therapeutic possibilities ranging from endoscopic treat-
ments to formal urethrectomy and construction of an alternative
continent/incontinent cutaneous or rectosigmoid diversion.34,35 The
median time to urethral recurrence is 24 months, and all diagnostic
means should therefore be applied regularly during that time in
order to detect superficial recurrences before any invasion has
occurred that would necessitate urethrectomy.

The endoscopic approaches proposed for urethral recurrence are
TUR,20,34,36,37 instillation therapy with 5-fluorouracil,2 and even
bacillus Calmette–Guérin (BCG), which was indeed shown to be
effective in urethral CIS.34,38

In the case of urethrectomy, pathologic evaluation has revealed a
varied histology. About one-third of the specimens showed no evi-
dence of disease (pT0) on pathologic examination. The authors
explain this phenomenon by the occurrence of denudation of the

urethral epithelium during urethral washing. It might be that 
vigorous saline irrigation during cytology specimen acquisition
effectively washes away the neoplastic urothelium, particularly in
cases of focal carcinoma in situ. Denudation of the mucosa during
the operative procedure due to urethral manipulation is another
possible explanation.26

Guidelines for the female
urethra
Orthotopic bladder reconstruction has been much less widely
applied in women, mainly because of more frequent voiding 
dysfunction in the female as well as a perceived increased risk for
local recurrence. In the classic cystectomy with cutaneous diversion
in women, urethrectomy is performed routinely. The female 
urethra, however, can also be preserved when invasive bladder can-
cer does not involve the trigone. It has been shown that the female
continence mechanism may adequately function after cystec-
tomy.39–42 The key point is the preservation of the distal two-thirds
of the urethra, and limiting the dissection above the endopelvic fas-
cia in order to preserve the innervation of the sphincter by the
pudendal nerve. 

Urethral tumors occur only in female patients with TCC at the
level of the bladder neck.39 While some authors have recommended
intraoperative frozen section at the urethral margin as the best
method for determining patients’ suitability for orthotopic recon-
struction,40 others have stated that a preoperative assessment is
preferable because the quality of permanent imbedded sections is
superior and because small tumor clusters and mucosal atypia can
be missed by frozen section.42

Preservation of the female urethra is possible when the primary
tumor does not involve the bladder neck. Before considering a 
bladder substitution in female patients, assessment of the sphinc-
teric function is absolutely mandatory. When there is any doubt
about continence before surgery, video-urodynamic studies are nec-
essary. The successful functional outcome is not comparable with
that in men because of the more frequent problems of incontinence
and—even more common—hypercontinence. It is imperative that
the radical nature of cancer surgery remains uncompromised.

Because follow-up of the remnant urethra in the female cannot be
achieved with urethral wash cytology, and the value of sampling with
a urethral swab has not been extensively studied, the physician must
rely mainly on the voided urine specimen and on urethroscopy.

Conclusion
The indications for total urethrectomy at the time of cystectomy
have undergone substantial modification. Historically, urethrec-
tomy was performed in patients with multifocal tumors, diffuse
CIS, and prostatic urethral involvement. Recent studies have
shown that prostatic stromal invasion and diffuse CIS of the prosta-
tic urethra are the primary risk factors. Routine preoperative pro-
static urethral biopsies prior to cystectomy are not always performed
but frozen section analysis of the urethral margin can be relied upon
when deciding whether to proceed with neobladder construction.
Suggested algorithms are described in Figures 14.9–14.11 to guide
overall management and gender-specific management of the urethra. 

Figure 14.7
Blunt dissection of the bulbous urethra. Reproduced from Van
Poppel & Baert.31

Figure 14.8
In continuity removed cystoprostatourethrectomy specimen.
Reproduced from Van Poppel & Baert.31
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In patients that are not candidates for a neobladder and have
known prostatic stromal involvement by tumor, an en bloc ure-
threctomy is performed, preferably through a prepubic approach. In
women, a classic radical cystectomy includes removal of the urethra
and the anterior vaginal wall. In patients that are candidates for
neobladders, a cystoscopy and preoperative bladder neck biopsies
can be performed or, as in men, intraoperative frozen sections of the
bladder neck are proposed to select those that could undergo blad-
der substitution. In women that are not candidates for neobladder,
the urethra is routinely resected. When the urethra is not resected,
early diagnosis of urethral recurrence remains important and ure-
thral wash cytology and urethroscopy can help to detect recurrences
at a stage when conservative measures can still provide a cure and
avoid the need for a delayed urethrectomy.
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15
Role of radical cystectomy in patients with
unresectable and/or locoregionally metastatic
bladder cancer

S Machele Donat

Introduction
Approximately 19% of patients with bladder cancer will present
with locally advanced disease, 3% with distant metastases, and about
25% with unsuspected positive regional nodes discovered at the time
of cystectomy.1–9 Although radical cystectomy with pelvic lymph-
adenectomy cures the majority of patients with invasive tumors
confined to the bladder (stage pT1–2), and about half of those with
microscopic extravesical tumor spread (stage pT3a), it cures only a
minority of those with low-volume pelvic nodal (N1) or locally
advanced disease (stage pT3b–4), and rarely cures those with
extensive node-positive (N2–3) or metastatic (M+) bladder cancer.2–9

The 5-year survival of non-organ-confined bladder cancer following
cystectomy alone is reported in the vicinity of 43% for node-negative
patients and 23% in node-positive patients, even in series in which an
extended pelvic nodal dissection is standard practice (Table 15.1).3–9

These findings indicate that the most important cause of surgical
failure is the presence of occult metastasis outside the field of surgery,
and, therefore, surgery alone in the treatment of locally advanced
unresectable bladder cancer, gross regional nodal disease, and/or
limited metastatic disease is destined to failure.2–9,10

Similarly, combination chemotherapy (methotrexate, vinblastine,
adriamycin (doxorubicin), and cisplatin: MVAC) used alone will
result in a major response in 39% to 72% of patients and a complete
response in 20% to 36% of patients; however, the response is rarely
durable, with the median survival approximately 1 year and only 4%
to 9% of patients surviving more than 5 years.11,12 These findings
indicate that the use of either surgery or chemotherapy alone in
advanced disease is unlikely to be curative. Therefore, both local
tumor control and eradication of systemic disease are important
treatment issues in terms of improved long-term survival and as a
secondary goal in palliation of symptoms when cure is not possible.

Improvements in tumor response rates to combination chemother-
apy, such as MVAC and more recent, less toxic cisplatin-based regi-
mens, have given rise to the concept of multimodality therapy using
surgery as an adjunct to chemotherapy to remove any previously
unresectable and/or residual disease in an effort to improve sur-
vival.11–13 The term ‘postchemotherapy surgery’ is often used inter-
changeably with the term ‘salvage cystectomy’ to describe radical
cystectomy in patients that have failed a bladder-sparing approach
or to describe a planned radical cystectomy following neoadjuvant
chemotherapy in patients with surgically resectable muscle-invasive
bladder cancer. For the purposes of this chapter, we will specifically

discuss the concept of using surgery as an adjunct to combination
chemotherapy in the treatment of patients that present with unre-
sectable non-organ-confined or locally advanced bladder cancer,
grossly positive regional nodal disease, and/or limited surgically
resectable metastatic disease.

Clinical background
Radical cystectomy cures less than half of patients with measurable
extravesical tumor spread, secondary to high-volume pelvic disease,
positive lymph nodes in 40% or more, and preexisting distant
metastases, increasing the risk for tumor relapse and surgical 
failure.2–10 However, contemporary cystectomy series have reported
higher survival among patients with resectable pelvic masses 
and negative lymph nodes, with 5-year survival rates in the range of
43% compared with 23% in those with grossly positive nodes (see
Table 15.1).3–9 Collectively, the data from these series suggest that
few patients with bulky pelvic tumors and positive lymph nodes are
cured with surgery alone and argue for combining multiagent
chemotherapy with radical cystectomy.

The use of systemic chemotherapy has been explored in both the
neoadjuvant (preoperative) and adjuvant (postoperative) settings,

Table 15.1 Survival rates following radical cystectomy
alone for locally advanced (extravesical tumor) and
regionally node-positive (gross) bladder cancer

Series (year) Overall % Stage pT3b–4, Stage pT3b–4,
node-positive N0 % 5-year N2–3 % 5-year

patients survival survival

Stein (2001)3 23 47 24
Dalbagni (2001)4 36 26 13
Mills (2001)6 18 – 29
Herr (2001)5 23 – 24
Frank (2002)8 22 – 15
Maderbacher (2003)7 24 56 26
Herr (2003)9 23 42 28
Totals 24 43 23
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with recent studies showing that neoadjuvant chemotherapy
improves the survival of patients that are potentially curable by cys-
tectomy.14–16 A cooperative group-randomized study (SWOG 8710,
Intergroup-0080) in patients with muscle-invasive bladder cancer
found a clinically significant improvement (p�0.04) in survival with
a median survival time 2.6 years longer among patients that received
neoadjuvant chemotherapy than in those that received cystectomy
alone.14 The 5-year survival rate was 57% in the chemotherapy-
plus-cystectomy group versus 43% in the cystectomy-alone group
(p�0.06). A significantly higher proportion of deaths from bladder
cancer occurred in the cystectomy-alone group than in the group
receiving combination therapy (p�0.002), translating into a 14%
reduction in absolute mortality and a 5% improvement in 5-year
survival rate for the group receiving combination therapy. Further-
more, the survival benefit in the neoadjuvant MVAC group was
strongly related to a significant improvement in tumor downstag-
ing, with 38% having no evidence of cancer at cystectomy, 
compared with 15% of the patients in the cystectomy-alone group
(p�0.001). 

Of great interest for the treatment of locally advanced cancer
patients was the observation that patients with locally advanced
extravesical disease (stage T3 or T4) derived significant benefit
(p�0.04) from neoadjuvant MVAC chemotherapy with a median
survival time of 65 months in the MVAC-plus-cystectomy group
compared with 24 months in the cystectomy-alone group. This
translated into a 10% reduction in mortality in the combination-
therapy group compared with the cystectomy-alone group in those
with advanced disease (T3 or T4). For patients with clinical T2
tumors, the 5-year survival was improved by only 5%, whereas
patients with stage T3B–4 tumors had a 20% improvement in 5-year
survival (Figure 15.1).

Millikan et al also addressed combined chemotherapy and
surgery in patients heavily weighted to have pathologic extravesical
tumor extension and nodal involvement (94/140 or 67%), random-
izing them to receive either two courses of neoadjuvant MVAC 
followed by cystectomy plus three additional cycles of chemother-
apy, or, alternatively, to have initial cystectomy followed by five
cycles of adjuvant chemotherapy.17 Although there was no difference
in outcome between the two groups, by intent-to-treat, 81 patients
(58%) remained disease free, with a median follow-up of 6.8 years.
Of particular relevance was the finding of a nearly 40% cure rate
among patients with pathologically proven lymph node metastasis,
better than any reported outcome with surgery alone in a similar
cohort (see Table 15.1).2–9 In addition, all patients in this study 
with pathologically extravesical extension also had nodal involve-
ment, supporting an improved cure fraction among patients with
locally advanced bladder cancer by a combination of multiagent
chemotherapy and surgery. Collectively, these promising combina-
tion-therapy experiences suggest that therapeutic chemotherapy
may improve survival after radical cystectomy, even for more
advanced bladder cancer, and provide an impetus to explore further
combined modality approaches in treatment of advanced bladder
cancer.

Rationale for postChemotherapy
surgery
Postchemotherapy surgery as an adjuvant treatment in locally
advanced (�pT3A) or limited metastatic (N�, M�) bladder cancer
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Survival analysis for neoadjuvant chemotherapy plus cystectomy versus cystectomy alone in locally advanced bladder cancer.
Reproduced with permission from Grossman et al.14 Copyright © 2003 Massachusetts Medical Society. All rights reserved.
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has become a viable treatment option in select patients with the
advent of more effective combination chemotherapy. The concept
of combined modality therapy utilizing combination chemotherapy
and radical surgery has evolved following several critical clinical
observations over the past two decades.

●● Available chemotherapy has limited curative potential in
patients with locally advanced or metastatic urothelial
tumors.11,12,18

●● The majority of patients with nodal metastases tend to have
recurrence at the initial sites of clinical disease following
chemotherapy.18

●● Extended lymph node dissection appears to contribute to long-
term survival in a small subset of patients.2–9

●● Incidence of both local recurrence and distant relapse following
surgery increases with pathologic stage despite extended surgical
dissection.2–9,19

●● Improved modern combination chemotherapy can render 
disease surgically resectable in patients that initially might not
have been surgical candidates.20

The challenge remains in the proper selection of patients that
may benefit from postchemotherapy surgery, the optimal combina-
tion and dosing of systemic therapy, the optimal sequence for
surgery and systemic therapy, and the extent of surgery to be per-
formed.11,13,21 There are compelling arguments for both neoadjuvant
and adjuvant chemotherapy (Table 15.2). On one hand, upfront
cystectomy may palliate symptoms such as clot retention, urinary
incontinence, and ureteral obstruction, all of which would compli-
cate the delivery of adequate and timely chemotherapy. On the other
hand, perioperative complications may delay the timing of needed
chemotherapy. Of note, in The University of Texas M.D. Anderson
Cancer Center series reporting on cystectomy with adjuvant 
MVAC versus cystectomy with both pre- and postoperative MVAC,

investigators found no difference in perioperative morbidity; how-
ever, patients were more likely to be able to receive at least two cycles
of chemotherapy if given before surgery rather than after, even
though there was no difference in the eventual outcome between the
two groups.17 The Memorial series evaluating postchemotherapy
surgery in patients with unresectable or regionally metastatic disease
also noted no increase in operative mortality or surgical morbidity
although the surgery was more technically challenging.22

The role of surgery in patients with locally advanced bladder 
cancer and/or regionally metastatic disease in whom the timing of
adjuvant chemotherapy may be critical is controversial and 
evolving. Inaccuracy in clinical staging remains a significant 
problem, with staging errors reported in the 35% to 65% range
(Table 15.3).17,23 Although computed tomography (CT) is routinely
used for preoperative staging, it is relatively limited in its ability to
distinguish extravesical spread of tumor and fails to detect positive
lymph nodes in over half of cases.24,25 These inaccuracies are accen-
tuated in the postchemotherapy setting, where it can often be diffi-
cult to discern fibrosis/necrosis from viable tumor. This is especially
important, particularly in light of the observations by Dimopoulos
et al, who noted a higher incidence of relapse at earlier sites of 
disease in patients that had clinically responded to chemotherapy.18

Bladder-sparing procedures in
locally advanced bladder cancer
Although radical cystectomy usually is advised after chemotherapy
for invasive bladder cancers,26 selected patients may be treated by
partial cystectomy if they achieve a major reduction in tumor size
and a complete endoscopic response to neoadjuvant chemotherapy.

Table 15.2 Advantages of neoadjuvant chemotherapy versus adjuvant chemotherapy

Neoadjuvant therapy Adjuvant therapy

Measurable disease to assess response Chemotherapy is limited to those that will benefit (based on pathologic staging)
Downstaging of the tumor allows better surgery Local symptoms may be relieved, allowing easier delivery of chemotherapy
Surgical complications may delay needed therapy No delay in definitive local therapy
Allows identification of candidates for Avoids any increase in surgical morbidity secondary to chemotherapy side effects
bladder-sparing procedures
Improves survival May improve survival

Table 15.3 The inaccuracy of clinical staging*

Pathologic stage†

Clinical T stage No. pts P0/Pa/Pis P1 P2 P3A P3B Node-positive disease

T1 113 17 73 (65%) 16 2 5 (4%) 10 (9%)
T2 181 22 23 65 (36%) 34 37 (20%) 33 (18%)
T3a 104 5 8 6 48(46%) 37 (36%) 29 (28%)
T3b 56 3 1 6 13 33 (59%) 32 (57%)

Totals 454 104 (22%)

*Clinical stage matched pathologic stage in 48%.
†Reflects stages of the cystectomy specimen only.
Adapted from Herr.23
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Herr and Scher reported a small series of 26 patients that underwent
a partial cystectomy after MVAC, of which 17 (65%) survived
beyond 5 years, including 14 (54%) with an intact functioning 
bladder.27 The group with the best prognosis was patients found to
have no tumor (pT0) in their surgical specimens, with a 5-year 
survival rate of 87% (14/16) compared with 30% (3/10) among
patients with residual invasive cancer. Overall, 12 patients (46%)
developed bladder recurrences, of which 5 (18%) were invasive 
and 7 (26%) were superficial. The experience indicates that neoad-
juvant chemotherapy may permit bladder sparing in highly selected
patients that have significant downsizing of their tumors located 
in sites favorable to partial cystectomy; however, they remain at 
risk for the development of new tumors in the bladder, the majority
of which may be treated successfully by local therapy or salvage 
cystectomy.

Postchemotherapy surgery for
unresectable and node-positive
bladder cancer
After the MVAC regimen became established in 1983 as effective
chemotherapy against metastatic bladder cancer,28 it became reason-
able to consider chemotherapy and surgery for patients with locally
advanced but inoperable disease. Donat et al reported their initial
experience with 41 consecutive patients that had stage pT4b,
N2–3,M0 unresectable or extensive node-positive bladder cancer
treated with MVAC followed by an attempt at postchemotherapy
radical cystectomy.20 Of the 41 patients, 34% achieved a complete
clinical response, and 29 (71%) were deemed surgical candidates
and underwent surgical exploration, with cystectomy being accom-
plished in 24. Cystectomy was not performed in 17 patients that had
not responded to chemotherapy or refused the treatment. After a
minimum follow-up of 4 years (range 4–7 years), nine patients
(22%) survived and remained free of disease, including seven with a
pathologic complete response in the bladder (complete response to
chemotherapy) and two after resection of residual viable bladder
cancer (complete response to MVAC plus surgery). There was an
overall survival advantage for those that underwent chemotherapy
with postchemotherapy surgery (p�0.009), with the authors con-
cluding that chemotherapy allowed for potentially curative surgery
to be performed as a combined modality strategy in patients whose
disease was initially unresectable.

An update of the Memorial experience from 1984 to 1999 exam-
ining patients with unresectable and regionally metastatic bladder
cancer treated with cisplatin-based chemotherapy regimens again
showed patients responding to chemotherapy had a longer sur-
vival.22 Of 207 patients, 92 (44%) responded sufficiently to undergo
postchemotherapy surgery with the intent of removing all residual
disease. Of these, 80 (39%) underwent surgery, and 12 refused
surgery. Tumor progression while on chemotherapy or poor perfor-
mance status accounted for the 115 patients that did not undergo
cystectomy. Of the 80 patients that underwent surgery, 34 (42%)
survived 9 months to 5 years, including 20 of 46 (41%) with com-
plete resection of residual viable disease. Of 60 patients that received
MVAC and had mature follow-up of 5 years or more, 10 of 34 (29%)
survived after resection of persistent tumor. Postchemotherapy
surgery did not benefit patients that failed to achieve a major clinical
response to chemotherapy, and only one of 12 patients (8%) that
refused surgery survived longer than 5 years.

The M.D. Anderson Cancer Center reported similar findings in a
group of 11 patients that underwent postchemotherapy retroperi-
toneal lymph node dissection for nonvisceral metastasis restricted to
the retroperitoneal nodes, 7 concurrently with cystectomy and 4 at
the time of relapse in the retroperitoneum.29 Although all 11 patients
showed major clinical responses to chemotherapy, 9 had residual
viable tumor in the retroperitoneal nodes. The 4-year disease-
specific and recurrence-free survival rates were 36% and 27%,
respectively. Of the 7 patients with a complete clinical response, only
1 had a true pathologic complete response, again emphasizing the
inaccuracy of clinical staging in the postchemotherapy setting. 

These two series demonstrate that postchemotherapy surgical
resection of metastatic bladder cancer can be curative in selected
patients. Further, the inaccuracy of clinical methods for assessing a
complete response to chemotherapy alone and the high relapse rate
at initial sites of disease suggest that surgical resection of
prechemotherapy sites of local–regional disease may improve
relapse-free survival.

Postchemotherapy surgery for
metastatic bladder cancer
Although the role of surgical excision of viable residual cancer fol-
lowing chemotherapy to achieve complete response is well defined
in other genitourinary tumors such as testis cancer, it is not yet
established in urothelial cancer. However, in the original MVAC
series,28 13 patients that underwent complete postchemotherapy
resection of viable metastatic tumor achieved a median survival of
25 months, and several survived 5 years, indicating a possible bene-
fit in selected patients. Following this initial experience, Dodd et al
evaluated 203 patients with unresectable primary tumors and
metastatic transitional cell carcinoma that received therapeutic
MVAC chemotherapy.30 Fifty responding patients underwent
postchemotherapy surgery for suspected or known residual disease.
In 17 patients, no viable tumor was found at surgery, pathologically
confirming a complete response to chemotherapy, and in 30 patients
residual viable bladder cancer was completely resected, and the
patient had a complete response to chemotherapy plus surgery. 
Figure 15.2 shows that, of those 30 patients obtaining a complete
response by the combination of surgery and chemotherapy, 7 (33%)
remained alive at 5 years. Similarly, of 41% discovered at surgery to
have a complete pathologic response to chemotherapy alone, those
patients with unresectable primary tumors and metastases restricted
to lymph node sites were most likely to survive 5 years. Of 7 patients
that underwent postchemotherapy resection of visceral metastasis, 
3 survived after thoracotomy to resect residual lung disease. 

The most recent collective experience from the Memorial Sloan-
Kettering Cancer Center includes a total of 276 patients, 89 (32%) 
of whom achieved major responses after cisplatin-based chemother-
apy in nodal or distant metastatic sites and subsequently underwent
postchemotherapy surgery.13 Thirty of the 89 patients (34%) 
survived 5 years after postchemotherapy surgery, and 27 (30%)
patients had no viable tumor in the resected specimen, confirming a
complete response to chemotherapy. In 54 patients, residual, viable
cancer was completely resected, resulting in a complete response
utilizing chemotherapy plus surgery. Eighteen of these 54 patients
(33%) remain alive at 5 years, a result similar to the results observed
for patients that attained a complete response to chemotherapy
alone (44%). Of the 14 responding patients that refused surgery,
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only 1 (7%) survived for 3 years. Table 15.4 summarizes survival
outcome reported in the three Memorial series of patients after
postchemotherapy resection of residual viable local or metastatic
bladder cancer.13,28,30 About a third of patients that undergo resec-
tion survive up to 5 years, and many have resection of both pelvic
and distant metastatic sites of disease.

A recent M.D. Anderson Cancer Center experience specifically
focused on 31 patients with metastatic bladder cancer that under-
went metastasectomy performed with intent of rendering them free
of disease.31 All gross disease was completely resected in 30 patients
(97%), including lung metastases in 24 cases (77%), distant lymph
node metastases in 4 (13%), brain metastases in 2 (7%) and subcu-
taneous metastases in 1 (3%). The majority of patients (22 or 71%)

underwent resection in the postchemotherapy setting; 4 (13%)
received chemotherapy adjuvantly, and 5 (16%) underwent surgical
resection alone. The results in this highly selected cohort, with 33%
alive at 5 years after metastasectomy, again suggest that resection of
metastatic disease is feasible and may contribute to long-term dis-
ease control, especially when integrated with chemotherapy in
patients that would otherwise succumb to disease. These experi-
ences suggest that optimal candidates for surgery include patients
whose postchemotherapy sites of disease are restricted to the blad-
der or pelvis, lymph nodes, or solitary visceral metastases and who
have a major response to chemotherapy.

On the other hand, surgical resection of metastatic deposits
unresponsive to chemotherapy is rarely reported or practiced,
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Figure 15.2
Outcomes of postchemotherapy surgery after treatment with MVAC in patients with unresectable or metastatic transitional cell
carcinoma. From Dodd PM, McCaffrey JA, Herr HW, et al. Outcome of post-chemotherapy surgery after treatment with MVAC in
patients with unresectable or metastatic transitional cell carcinoma. Journal of Clinical Oncology 1999;17:2546–2552. Reprinted with
permission from the American Society of Oncology.

Table 15.4 Postchemotherapy surgery for unresectable primary and node-positive bladder cancer: MSKCC experience
1984–1999

Pathologic findings No. pts clinically % Complete clinical response % Alive
at surgery resectable postchemotherapy to chemotherapy (3–5 years)

Residual cancer 54 7 (13%) 18 (33%)
No residual cancer 27 14 (52%) 12 (44%)
Unresectable disease 8 0 (0%) 0 (0%)
Refused surgery 14 10 (71%) 1 (7%)

Overall 103/276 (37%) CR 30%, PR 57%, NR 13% 31/103 (30%)

CR, complete response; NR, no response; PR, partial response.
Adapted from Herr et al.13
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except to achieve palliation in selected cases. Otto et al reported their
experience with resection of metastatic bladder cancer in 70 patients
that failed to respond to MVAC chemotherapy.32 Resected sites of
disease included lymph nodes, peritoneum, skin, bone, lung, and
liver. Seventy-six percent of the patients had multiple sites of dis-
ease, while 24% had a solitary site of disease. The median survival
time was 7 months, with 30% and 19% surviving 1 and 2 years,
respectively. Although the surgery did not appear to prolong sur-
vival, 42 of the 51 patients (83%) appeared to benefit from surgery
in terms of tumor-related symptoms and improved performance
scores. The WHO performance score changed from 3.3 to 2.1
(p�0.005). The authors reported no major adverse effects of surgery
in such patients, although symptomatic patients felt worse after
surgery.

Selection of patients for
postchemotherapy surgery
Selection of patients that should undergo and are most likely to 
benefit from postchemotherapy surgery is evolving, but several gen-
eralizations can be made on the basis of previous experience.

1. A major clinical response (complete or partial) to chemotherapy
portends the best chance for long-term survival with
postchemotherapy surgery, based on the fact that there were no
patients surviving 5 years in any of the reported series among
patients that achieved less than a major response to chemother-
apy despite postchemotherapy surgery.

2. Visceral metastasis, especially liver and bone, portends a poor
outcome despite complete surgical resection of visible disease.
This is in contrast to patients with locally advanced primary,
pelvic soft tissue, and regional or distant nodal disease.

3. Limited nodal (one or two positive nodes) or a solitary (rather
than multiple) visceral/lung lesion is most likely to benefit from
surgical resection.

4. Long-term survival is greatest when disease is restricted to the
bladder, pelvis, and regional nodes following chemotherapy. The
majority of patients having residual tumor after chemotherapy
in both distant sites and the bladder experience a rapid recur-
rence and death.

5. A complete clinical response to chemotherapy as measured by
radiographic shrinkage of tumor, negative urine cytology, and
negative transurethral or needle biopsy does not obviate the
need for postchemotherapy surgical resection considering
reports of less than 7% survival in this setting and a very high
relapse rate at prior sites of disease, both locally and distantly.
Unlike neoadjuvant chemotherapy given to patients with opera-
ble tumors confined to the bladder, TUR biopsies and CT images
to evaluate advanced bladder cancer generally confirm absence
of tumor progression, but not pathologic tumor response, ren-
dering them of little use in selecting patients for postchemother-
apy surgery.24,25,29,33

Conclusion
Platinum-based chemotherapy is the primary treatment for
metastatic bladder cancer;34 however, used alone it is rarely curative,
with tumor relapse in the bladder, pelvic soft tissue, and lymph

nodes a common finding even after a complete clinical response to
chemotherapy.11,12,18 Current postchemotherapy clinical staging
methods are imprecise, with minimal correlation between a clinical
complete response to chemotherapy and the final pathologic 
specimen, limiting its usefulness in determining which patients may
defer surgery.13,20,22,29,30 The best correlation for survival after
postchemotherapy surgery is the achievement of a major or com-
plete clinical response to chemotherapy.5,11,13,20,22 Current data show
that many patients with advanced bladder cancer have residual
viable cancer even after achieving a major response to chemother-
apy. However, with complete resection of known or suspected sites
of residual disease, up to 33% of these patients will survive up to 
5 years. Furthermore, the need for postchemotherapy surgery in the
setting of a complete clinical response is supported by the finding
that over 90% of those that refused surgery died of recurrent
metastatic bladder cancer.13 Although a complete pathologic
response promises the best prognosis, with 5-year survival of up to
58%, as many as 41% of patients achieve a complete response and 
5-year survival with the combination of chemotherapy and
surgery.22 Conversely, patients that do not achieve a major response
to chemotherapy, or that experience progression of disease while on
chemotherapy, do not appear to benefit from postchemotherapy
surgery with few, if any, surviving 5 years even with surgery,13,17,20,22,30

although there may be a palliative benefit in selected patients.32

More effective chemotherapy regimens have made post-
chemotherapy surgery a viable option for selected patients with
locally advanced or metastatic bladder cancer and suggest that a
multidisciplinary approach to the treatment of these patients should
be considered. Although the surgery is technically challenging, it
may be done safely in experienced hands and provides improved
survival in some and palliation in many more.
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16
Radical TURBT

Eduardo Solsona

Introduction
Radical cystectomy is the gold standard of therapy for patients with
muscle-invasive bladder cancer. Although the quality of life of
patients treated with radical cystectomy has improved substantially
with the use of orthotopic, continent urinary diversions and preser-
vation of sexual potency in selected cases, morbidity is high and
there is no doubt that patients with their own bladders, even after
undergoing one or more transurethral resections of the bladder
(TURBs), have less morbidity and a better quality of life than patients
treated with cystectomy. For this reason, bladder preservation pro-
grams have been developed for patients with muscle-invasive blad-
der cancer.1–3 TURB is a fundamental procedure for the diagnosis
and staging of bladder cancer. However, TURB alone is controver-
sial as a therapeutic approach to invasive bladder cancer due to the
different patterns of tumor spread (frontal, tentacular) and the pres-
ence of microfoci, both surrounding and at a distance from the 
primary tumor. This makes it difficult to achieve complete tumor
resection. Nevertheless, retrospective studies of TURB alone have
demonstrated the feasibility of this approach in patients with low
invasive disease. In selected series, 5-year survival rates ranging from
31% to 53% have been reported.4,5

Rationale
In large series, the incidence of attaining P0 at cystectomy is approx-
imately 12%.6–9 The lack of residual cancer suggests that in some
instances patients may be overtreated by cystectomy and that the
tumor was completely controlled with TURB during the diagnostic
work-up.

Cystectomy has little or no survival impact on patients with 
distant micrometastases, which are the main cause of failure. Conse-
quently, many of these patients initially could have potentially been
treated successfully with TURB alone. The incidence of P0, there-
fore, constitutes the main rationale for the use of radical TURB in
selected patients with invasive bladder cancer. However, the absence
of residual tumor in the cystectomy specimen does not necessarily
mean that patients are cured with cystectomy, as the 5-year cause-
specific survival rate in some series is around 80%.8,10–13

On the other hand, in univariate and multivariate analyses, a
complete TURB is a good prognostic factor in patients included in
bladder preservation programs with radiochemotherapy,14,15 as well
as in patients treated with cystectomy after preoperative radiother-
apy16 or with radical radiotherapy.17 The prognostic value also sug-
gests a potential therapeutic effect of complete TURB in patients
with invasive bladder cancer.

Retrospective studies
In a retrospective study from Western Sweden, Holmäng et al18

reported that cystectomy was superior to TURB and to radiotherapy
in patients with clinical stages T2–3 bladder carcinoma when 5-year
tumor-related mortality was evaluated, with rates of 56.6%, 75%,
and 81.8%, respectively. In this study, patients unfit for cystectomy
were treated with TURB or radiotherapy. Consequently, the survival
rates with these approaches are not totally comparable. In another
retrospective study of 114 patients with invasive bladder cancer,
TURB resulted in a better 5-year overall survival rate than did 
cystectomy or radiotherapy or preoperative radiotherapy plus 
cystectomy.19 However, combination therapy was slightly superior
for patients with stage B2 (cT2b) disease. Both studies were retro-
spective and some important selection bias may have occurred.

A review of retrospective studies of patients with invasive bladder
cancer initially treated with TURB revealed the results shown in
Table 16.1.4,5,19–23 Although some patients were salvaged with cystec-
tomy after an invasive recurrence, 5-year survival rates ranged from
31% to 58.8%. This was particularly remarkable in patients with
clinical stage B1 (cT2a) disease. However, this survival rate is infe-
rior to that of patients treated with cystectomy—56% to 68% and
59% to 81% in P2a and P2b respectively.6,9,24 Although cystectomy is
superior to TURB in terms of survival, these results also demon-
strated that a group of patients with invasive bladder cancer could be
cured with TURB as monotherapy. The problem is how to identify
clinically those patients in whom TURB can provide local control of
the tumor. For this reason, it is important to analyze the prospective
studies.

Prospective studies
Only two prospective studies dealing with TURB as a therapeutic
approach in patients with invasive bladder cancer have been pub-
lished. The basic aim of both series was to achieve a complete resec-
tion of invasive bladder tumor limited to the muscularis propria,
T2a–b (2002 TNM classification). However, since the unreliability
of the clinical staging assessment with respect to pathologic staging
precludes its use as an inclusion criterion, Herr used the absence 
of invasive tumor on a repeat TURB performed 2–3 weeks after a
complete TURB of the primary tumor as an inclusion criterion.25

Solsona et al systematically performed a fractionated TURB in
large papillary tumors or small mixed or sessile tumors, including,
first, resection of the exophytic part of the tumor, then removal of
the endophytic part. Once the endophytic part was completely
removed macroscopically, five or more biopsies were taken from the
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healthy appearing muscularis propria of the tumor bed; cold-cup
biopsies of the perivesical fat were then performed, if this structure
had been reached during the TURB.26,27 If all of these biopsies were
negative, TURB was then considered radical and patients were
included in a surveillance program. Although the inclusion criteria
used by Herr25 and Solsona et al26,27 were not completely identical,
initial results were comparable, with a progression rate of 33.3% and
27.7%, a cause-specific survival of 82.2% and 80.5%, and a bladder
preservation rate of 67% and 75.2%, respectively (Table 16.2). More
importantly, with a minimum follow-up of more than 10 years, the
results continued to be comparable with slight modifications with
respect to the initial evaluation (Table 16.3). Patients in both series
were carefully selected, which is an important consideration that
limits comparison of these results to survival of contemporary
patients treated with radical cystectomy. Herr compared the survival
of patients in his series with patients that fulfilled the same inclusion
criteria but refused TURB and patients that preferred radical cystec-
tomy.28 The 10-year disease-specific survival was 76% in 99 patients
that received TURB as definitive therapy (57% with bladder pre-
served) compared with 71% in 52 patients that had immediate cys-
tectomy (p=0.3).

In Herr’s series, of the 99 patients treated with TURB, 82% of 73
that had T0 on restaging TURB survived versus 57% of the 26
patients that had residual T1 tumor on restaging TURB (p=0.003).28

Survival rates in patients that were P0 at cystectomy did not differ
significantly between prospective studies of TURB (Table 16.4).

Of 133 patients in Solsona et al’s series, 92 were followed for more
than 15 years; 79 of these patients have died, 21 of tumor and 58

Table 16.1 Survival in retrospective studies of patients
treated with TURB alone

5-Year cancer-specific survival (%)

Lead author No. pts General B1 (cT2a) B2 (cT2b)
(reference)

Flocks21 126 47.8 54.8 43
Milner5 190 53.8 57.8 23
Barnes20 114 40.8
O’Flynn23 123 52.8 59.8 20
Barnes4 75 31.8
Henry19 43 52.8 63.8 38
Kondas22 27 48.8 54.6 20

Total 698 45.8 58.8 31

Table 16.3 10-year outcome in prospective studies of
TURB alone

Series (year) Herr (2001)28 Solsona (2004)*

No. patients 99 133
Progression: T�2- (%) 34 (34) 40 (30)
Cancer-specific survival (%) 75 (76) 106 (79.7)
Bladder preservation (%) 57 (57) 96 (72.1)
Cystectomy (%) 34 (34) 11 (8.9)

* Unpublished data, presented at the XXth Congress of the European

Association of Urology 2005.

Table 16.4 Survival comparisons between patients
with P0 at cystectomy and TURB alone (prospective
studies)

Author (reference) No. pts 5-year cancer-specific
survival (%)

Radical cystectomy
Mathur11 3 2 (67)
Brendler10 13 12 (92.3)
Pagano8 25 17 (67)
Thrasher13 66 50 (75)
Stein9 39 36 (92)

Total 146 117 (8.1)

Radical TURB 10-year cancer-specific
survival (%)

Herr28 99 75 (76)
Solsona27 133 106 (79.7)

Total 232 181 (78.1)

Table 16.5 Prospective studies: 15-years’ outcome

No. patients 92

Overall survival (%) 13 (14.1)
Cancer-specific survival (%) 71 (77.2)
Patients lost for follow-up (%) 9 (9.7)
Recurrence: T1A (%) 29 (31.5)
Progression: T�2- (%) 29 (31.5)
Bladder preservation (%) 65 (70.6)
Patients alive with bladder (%) 12 (13)

Table 16.2 Prospective studies of patients treated with
TURB alone

Series (year) Herr 198725 Solsona et al
199827

No. patients 45 133
No recurrence (%) 9 (20) 61 (45.8)
Recurrence: cT1A (%) 21 (46.6) 35 (26.2)
Progression (%) 15 (33.3) 37 (27.7)

cT�2M0 13 (28.8) 30 (22.4)
cT0M1 2 (4.4) 7 (5.3)

Cancer-specific survival (%) 37 (82.2) 107 (80.5)
Bladder preservation (%) 30 (67) 100 (75.2)
Median follow-up 5.1 (3–7 years) 83 (11–183

months)

from intercurrent diseases.27 The cause-specific survival was 77.2%,
the progression rate was 31.5%, and the bladder preservation rate
was 70.6% (Table 16.5). These figures strongly confirm the feasibil-
ity of TURB as monotherapy in a carefully selected group of patients
with invasive bladder cancer. Although progression and recurrence
occurred after 10 years, the negative impact on cause-specific sur-
vival was minimal.
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Justification of the results in the
prospective studies
These excellent results may have occurred for several reasons. The
Spanish approach to bladder preservation in patients with invasive
bladder cancer clearly relies heavily on patient selection. As previ-
ously mentioned, patients with negative biopsies of the muscularis
propria after a macroscopically complete TURB were included in a
surveillance program. However, patients with positive biopsies of
the muscularis propria of the tumor bed were usually treated with
radical cystectomy. Since 1989, these patients have been offered cys-
tectomy or three courses of cisplatin-based systemic chemotherapy
in order to preserve the bladder. Of these patients, 64 chose cystec-
tomy and 61 chose TURB plus systemic chemotherapy. A signifi-
cantly higher survival rate was achieved in patients treated with
radical TURB alone as compared to patients treated with more
aggressive procedures—TURB plus systemic chemotherapy or 
cystectomy (Figure 16.1). This clearly reflects patient selection.
These patients met the same inclusion criteria used in both studies.
The presence or absence of residual cancer on the biopsies of the
muscularis propria of the tumor bed was the single most important
variable in decision making regarding treatment selection. Univariate
and multivariate analyses were performed in order to determine how
this and other variables affected survival outcomes (Table 16.6). On
univariate analysis, morphology, biopsies of the tumor bed, and
treatment selection were all statistically significant factors. However,
on multivariate analysis, biopsy of the tumor bed was the only inde-
pendent prognostic variable. Thus, biopsy of the muscularis propria
of the tumor bed which is macroscopically free of tumor is an
important prognostic factor that differentiates between two groups:
one with a good prognosis (negative biopsies of muscularis propria)
and the other with a poor prognosis (positive biopsies of muscularis
propria). This is despite the use of the most radical therapies in the
latter group, including systemic chemotherapy.

The key to good results achieved by radical TURB alone in
prospective studies is close follow-up and patient selection. The
most important factor is biopsy of the tumor bed which, when neg-
ative, selects a group of patients with a good prognosis, and confirms
the radicality of the endoscopic tumor resection. The prognostic

value of radical TURB was also corroborated in a recent review by
Dunst et al15 in bladder preservation programs using multimodal
approaches.

Concerns
Radical TURB in a very select group of patients with invasive blad-
der cancer can be a feasible alternative to cystectomy. All bladder
preservation programs should provide long-term follow-up because
patients remain at risk of disease progression throughout their lives.
In series from Herr28 and Solsona et al,27 progression and recurrence
developed after 5 and 10 years. With long-term follow-up many
patients may die of causes that are not tumor related, and relapse
percentages can be misleading. When at-risk patients were evaluated
sequentially, the incidence rates of nonmuscle-invasive recurrence
and progression were similar, with the highest proportion of events
occurring during the first 3 years. Afterwards, the frequency dra-
matically decreased, but continued to occur up to 15 years. Patients
developed distant metastases without local bladder tumor recur-
rence during the first 3 years. Thereafter, progression was due to
invasive local recurrence (Table 16.7). This means that progression
occurred primarily during the first 3 years, representing 67% of
patients that progressed. Thereafter, the percentage was 17.5% in
3–5 years, 12.5% in 5–10 years, 2.5% in 10–15 years, and none after
15 years. According to these data, a strict follow-up schedule is pro-
posed, including endoscopic evaluation every 3 months during the
first 3 years due to the risk of recurrence during this period. Subse-
quent follow-up every 6 months is recommended up to the fifth year
and then annually up to the tenth year. On the first endoscopic eval-
uations at 3 months, as well as in the second evaluation at 6 months,
a new TURB of the scar tissue where the tumor was initially located
is strongly recommended, along with routine urinary cytology, ran-
dom biopsies, and bimanual examination in order to identify resid-
ual tumors. When these initial follow-up evaluations are negative,
cystoscopy and cytology can be performed in the outpatient clinic
and biopsies performed if needed in response to abnormal results.
In order to evaluate locoregional progression, CT scans and chest 
x-rays should be performed every 6 months for 3 years.
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Figure 16.1
Survival comparison between the three series of the bladder preservation programs.
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tumor had a papillary morphology, size had no prognostic value 
(p = 0.647) following radical transurethral resection of bladder
tumor (TURBT).27 However, given the relationship with understag-
ing, one must be very cautious about using radical TURB alone for
patients with solid tumors of more than 3 cm.

In a separate analysis, p53 overexpression was tested in a pilot
study of 60 patients in Solsona et al’s series.27 Among these patients,
10/18 (55.5%) with p53 overexpression and 16/42 (38%) with nega-
tive p53 developed progression. This difference was not statistically
significant. Recently, Herr28 observed a significantly superior local
progression-free rate of 68% and survival of 82% in patients with no
residual tumor (T0) upon repeat TURB versus 28% and 57%,
respectively, in those with nonmuscle-invasive residual tumors
(T1A). In summary, patients with invasive bladder cancer that are
the best candidates for TURB as monotherapy are those patients
with negative biopsies of the muscularis propria of the tumor bed or
no residual tumor at repeat TURB after a macroscopically initial
complete resection, regardless of size if the primary tumor is papil-
lary, and less than 3 cm if the primary tumor is sessile.

Another concern is that some tumors might have been overstaged
pathologically because of confusion between muscularis mucosae
and muscularis propria. The histologic structures of muscularis
mucosae and propria are different: smooth muscle fibers are associ-
ated with blood vessels in muscularis mucosae and thick muscle
fibers in muscularis propria. However, in fragmented biopsies it is
difficult to determine whether the smooth muscle present represents

The greatest concern associated with this approach is the progres-
sion rate: 34% in Herr’s series28 and 32% in Solsona et al’s series.27 It
is important to clarify that some patients were understaged (invasive
recurrence at the 3-month evaluation) and other patients developed
true progression (after a disease-free interval).

Attempting to address both problems, Solsona et al carried out
univariate and multivariate analyses including clinical–pathologic
variables (Table 16.8).22 Regarding true progression, the presence of
carcinoma in situ (CIS) was the only significant variable in the mul-
tivariate analysis. However, this variable was clinically irrelevant
since the biologic behavior of CIS in these patients was similar to
that in patients with nonmuscle-invasive bladder tumors associated
with CIS. In consequence, the initial presence of CIS is not an exclu-
sion criterion for patients with muscle-invasive bladder tumors
included in a bladder preservation program of radical TURB, but
these patients do need intravesical bacillus Calmette–Guérin (BCG)
as adjuvant therapy. The recurrence rate of nonmuscle-invasive
bladder cancer was not very high in Solsona et al’s and Herr’s series
and did not affect prognosis.27,28 Therefore, intravesical therapy
should be used only in patients with bladder-associated CIS and for
patients that develop nonmuscle-invasive recurrences.

With respect to understaging, no single variable was statistically
significant, but a relationship between tumor size and morphology
was noted. Stratifying variables, such as tumor size of more than 
3 cm and solid morphology had a close relationship to understaging,
reaching statistical significance (p = 0.0236). When the primary

Table 16.6 Prognostic factors for cancer-specific survival including 133 patients with
negative biopsies of tumor bed treated with radical TURB alone and 125 patients
with positive biopsies of the tumor bed, 61 treated with TURB plus chemotherapy
and 64 with radical cystectomy

Univariate analysis
Variables incuded Percentages p value

Recurrent tumor (yes vs. no) 26.3 vs. 24.1 0.6903
Biopsies of tumor bed (positive vs. negative) 33.6 vs. 20.3 0.0004
Age (continuous) 25.4 vs. 27.2 0.9716
Grade (2 vs. 3) 20 vs. 28.9 0.097
Tumor morphology (papillary vs. sessile) 21.2 vs. 29.5 0.0452
Number of tumors (unique vs. multiple) 25.1 vs. 34.3 0.4284
Sex (women vs. men) 43.1 vs. 25 0.1381
Tumor size (�3 cm vs. >3 cm) 26.6 vs. 26.1 0.7421
Bladder Tis associated (yes vs. no) 31.9 vs. 25.6 0.3955
Treatment: TURB alone vs. 20.3 vs.

TURB + chemotherapy vs. 36 0.0007
Radical cystectomy 31.2 0.0015

Multivariate analysis
Variables p value Exp (B)
Biopsies of muscularis propria (tumor bed) 0.0007 2.6423

Table 16.7 Final outcome: sequential assessment

Minimum months of follow-up

Initial (%) �12 (%) �24 (%) �36 (%) �60 (%) �120 (%) �180 (%)

Pts at risk 130 132 128 118 98 50 17
Progression 40 (30) 25 (18.9) 22 (17.2) 12 (10.1) 6 (6.1) 2 (4) 0

T�2,M0 33 (24.8) 19 (14.4) 19 (14.8) 12 (10.1) 6 (6.1) 2 (4) 0
T0,M1 7 (5.2) 6 (4.5) 3 (2.3) 0 0 0 0

Recurrence: T1A 40 (30) 26 (19.7) 18 (12.7) 15 (12.7) 8 (8.1) 8 (6) 0
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muscularis mucosae or muscularis propria. The necessary presence
of muscularis propria with no tumor invasion in the third sample
from the fractionated TURB as an inclusion criterion is crucial in
the differentiation between both muscular structures. Pathologists
can compare the histologic structure of the muscle fibers from the
third sample clearly as muscularis propria and the second sample
which should include muscle fibers infiltrated by tumor.

Comments
The importance of these prospective studies is that they have been
able to identify a group of patients with muscle-invasive bladder
tumors whose survival rates are approximately equivalent to those
of patients with P0 in cystectomy specimens. This select group of
patients represents 21% and 19%, respectively, of patients with inva-
sive bladder tumors treated at the Memorial Sloan-Kettering Cancer
Center and the Instituto Valenciano de Oncología.

Whether radiochemotherapy associated with radical TURB
might improve the outcome of radical TURB is not entirely clear.
One of the most important aims of radiochemotherapy in combina-
tion with TURB is to eliminate residual tumor after TURB. The inci-
dence of negative biopsies indicating persistent muscle-invasive
cancer at the initial 3-month follow-up in Solsona et al’s series was
6.7%.26 Therefore, only a modest number of patients may have ben-
efited from additional radiation and chemotherapy, while all of
these patients would have suffered the toxicity and long-term side
effects of these radiochemotherapy programs. In fact, radio-
chemotherapy programs have never been prospectively compared to
radical TURB alone or to cystectomy.

In a recent meta-analysis the survival benefit of neoadjuvant
chemotherapy programs was  small but significant, i.e. 5%.29

The role of pelvic lymphadenectomy in this group of patients is
also controversial. The incidence of lymph node metastases in
patients with P2 ranges from 9.9% to 20%,29,30–33 12.6% in P2A
tumors,33 and from 0% to 5% in P0 tumors.30,31 Because our patients
are potentially those with P0 in the cystectomy specimen, the inci-
dence of micrometastases in lymph nodes should be very low. This
incidence could be included in the 5.2% of patients that develop dis-
tant metastases with no bladder-invasive recurrence and those with
synchronous bladder tumors. Taking into account the low incidence

of occult positive lymph nodes and that the 5-year survival rate
ranges from 14% to 40% in cases of positive lymph nodes in patients
treated with cystectomy and lymphadenectomy, in this selected
group of invasive bladder cancer patients the potential survival 
benefit should be minimal, adding unnecessary morbidity in most
of the patients.

Conclusion
The key to success of radical TURB is careful patient selection
according to very strict inclusion criteria based upon fractionated
TURB performed in patients suspected of having invasive bladder
tumors including those with large papillary tumors, tumors with
thick papillae, or sessile tumors less than 3 cm, or using a second
TURB after a complete initial TURB as selection criteria. A second
TURB with no tumor in chips, or with negative biopsies on muscu-
lar layer and perivesical fat of tumor bed, supports the use of radical
TURB as initial monotherapy.

Regardless of these very careful patient selections, with long-term
follow-up the progression rate is high. Consequently, a strict follow-
up schedule is mandatory, particularly during the first 3 years. At the
first endoscopic evaluation, a TURB of the scar tissue where the 
initial tumor was located is essential in order to preclude understag-
ing. This approach achieves similar cause-specific survival for patients
with P0 on cystectomy specimen.

In summary, a small and select group of patients with invasive
bladder cancer, identified by a second TURB with no tumor in
chips or with negative biopsies of the muscular layer and
perivesical fat of the tumor bed, can be treated with TURB as an
initial monotherapy.
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Partial cystectomy

Yair Lotan, David A Swanson, Arthur I Sagalowsky

Introduction
Bladder cancer is the fourth most common cancer in men (6%) and
the tenth most common cancer in women (2%), accounting in men
for 3% of cancer deaths in the year 2004 in the US.1 On average, 15%
to 30% of all patients with bladder cancer are diagnosed with 
muscle-invasive tumors and radical cystectomy represents the gold
standard therapy.2 In an effort to reduce the morbidity of radical
cystectomy, attempts have been made to utilize bladder-preserving
therapy such as aggressive transurethral resection (TUR) followed
by combined chemotherapy/radiotherapy or partial cystectomy.
The advantage of partial cystectomy over TUR is that it allows for
complete pathologic staging of the tumor and pelvic lymph nodes
with preservation of normal bladder and sexual function. The pop-
ularity of this procedure peaked in the 1950s and 1960s, but reports
in the 1970s emphasized the problems, particularly high recurrence
rates. Unfortunately, partial cystectomy virtually disappeared there-
after, despite the fact that good results are possible, even with T2 and
T3 tumors. Many of the recurrences were due, not to incomplete
removal of tumor, but to the appearance of new tumors, suggesting
that patient selection is critically important to the potential for 
success of partial cystectomy.3–7

Although partial cystectomy can be performed when adequate
transurethral biopsy cannot be confidently performed because of
location or other considerations, and it may be appropriate as 
palliative therapy in highly selected patients instead of radical cys-
tectomy, our discussion in this chapter will focus on its potential to
provide definitive therapy for transitional carcinoma of the bladder.

Indications
As stated, the most important factor in performing a successful par-
tial cystectomy is proper patient selection. Bladder cancer is an
aggressive disease that places the entire urothelium at risk. Once it
metastasizes, treatment options such as radical cystectomy, radio-
therapy, and systemic chemotherapy do not significantly change the
overall survival rates.8,9 Accordingly, the best opportunity to cure
patients of their disease is offering the appropriate treatment at the
start of therapy. In fact, a review of the literature concluded that only
5.8% to 18.9% of patients with muscle-invasive bladder cancer were
suited for partial cystectomy, and that would be considered too per-
missive by many.10 Another study evaluating initial management of
all stages of bladder cancer in Canada found that only 3.5% of cases
underwent partial cystectomy or open excision as their initial treat-
ment.11 At The University of Texas M.D. Anderson Cancer Center,
842 radical cystectomies were performed between January 1982 and

January 1993. In that same period, 36 patients (4.1% of all patients
requiring extirpative surgery) underwent partial cystectomy as a
planned procedure, selected with intent to cure, because radical 
cystectomy was deemed unnecessary to remove all tumor.

In well-selected patients, partial cystectomy offers outcomes
equivalent to those of radical cystectomy. Early recurrences are due
to incomplete tumor excision, either because of unrecognized tumor
or inadequate surgical margins. Conceptually, radical cystectomy is
simply a partial cystectomy with the widest possible margins! New
tumors in the remnant bladder, obviously an argument for remov-
ing the entire bladder, can be minimized by selecting patients with a
solitary tumor and no antecedent history of prior transitional carci-
noma of the bladder. Candidates for partial cystectomy should have
a solitary lesion in the mobile portion of the bladder (particularly
the dome and posterior wall) where it is possible to resect the tumor
with a margin of at least 2 cm. As such, larger lesions increase the
difficulty of complete resection with negative margins and there is a
practical limit to the size of lesion that will allow for a partial cystec-
tomy. While the need for ureteral reimplantation can increase the
difficulty of the procedure, it is not an absolute contraindication.12

Although there is no intrinsic reason for not permitting ureteral
reimplantation, it is a strong relative contraindication because it
provides an added check that the tumor is located in an appropriate
position to ensure success. The surgeon will not be tempted to offer
it to patients whose tumor is on the bladder base (where the results
have been historically poorer), and will not be tempted to ‘cheat’
and take <2 cm margin of normal mucosa around the tumor to
avoid reimplanting the ureter. Evaluation should be performed
either cystoscopically or with random bladder biopsies to confirm
that all other areas in the bladder have normal mucosa. Further-
more, patients should have a good bladder capacity with a normally
functioning bladder.

Those patients with urachal adenocarcinomas, or tumors in blad-
der diverticula, represent special categories of patients that may
specifically benefit from partial cystectomy. Some previous reports
also recommended partial cystectomy for tumors that are inaccessi-
ble to TUR or large enough to make TUR technically difficult.12

However, as stated earlier, if partial cystectomy is being offered to
such patients, they should fulfill the other criteria of first tumor,
solitary tumor, and tumor located where it is possible to achieve a
2 cm margin. Sternberg et al recommended using response to
chemotherapy as the basis for selecting patients for partial cystec-
tomy.13 Only those patients that attained a complete or partial
response to combination chemotherapy (methotrexate, vinblastine,
adriamycin (doxorubicin), and cisplatin: MVAC) with solitary
lesions in favorable anatomic locations were eligible for partial cys-
tectomy but the results were reasonably good. Similarly, Herr and
Scher recommended somewhat expanding the indications for 
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performing partial cystectomy in patients that responded well to
neoadjuvant chemotherapy.14

The main contraindications to partial cystectomy include the
presence of carcinoma in situ (CIS) and multifocal disease, as well as
a history of prior tumors. The risk of developing recurrence
increases with the presence of multicentric disease (p < 0.03) and
when neoplasm is found at the margin of resection (p < 0.05).3,15

Cancer in bladder diverticulum
Because of the absence of a muscular layer, resection of cancer in a
bladder diverticulum is difficult and carries a high risk of perfora-
tion. These cancers are also prone to early metastases.16–18 Partial
cystectomy offers a good treatment option for patients with isolated
tumors in a diverticulum or those difficult to resect. It is important
that they fulfill the other criteria for a partial cystectomy including a
solitary lesion with negative random biopsies, no prior history of
bladder tumors, and the ability to achieve a 2 cm negative margin.
Furthermore, partial cystectomy is not ideal for large high-grade or
invasive tumor, as the most important predictor of outcome is the
stage of the tumor.19 In order to improve outcomes, Garzotto et al
recommended combining partial cystectomy with chemotherapy or
radiation therapy.20 Unfortunately, there are no randomized trials
comparing combination therapies with partial cystectomy due to
the infrequent nature of cancers in bladder diverticula.

Non-transitional cell carcinoma
Partial cystectomy has been utilized successfully for management of
nontransitional cell carcinoma of the bladder. A multitude of case
reports describe the use of partial cystectomy for benign lesions such
as leiomyoma,21 inflammatory pseudotumor,22 neurofibroma,23

pheochromocytoma,24 and paragangliomas.25 While partial cystec-
tomy has been used for treatment of bladder sarcomas, recurrences
have been reported, and these tumors should be widely excised.26,27

Partial cystectomy can also be necessary27 in cases with non-uro-
logic malignancies such as locally advanced colorectal carcinoma. If
clear margins are achievable then those patients can have good local
control without sacrificing survival.28,29

Adenocarcinoma and urachal
tumors
Adenocarcinomas of the bladder are rare and often aggressive can-
cers. They can be primary or urachal in origin.30 In one of the largest
series of adenocarcinoma of the bladder (n=185), el-Mekresh and
colleagues found an overall 5-year disease-free survival of 55%.31

Only three factors had a significant impact on survival: the tumor
pathologic stage, grade of the tumor, and lymph node involvement.
They recommended radical cystectomy over partial cystectomy in
managing these tumors. While partial cystectomy was appropriate
for some patients, Xiaoxu et al also found poor 3-year survival rates
(33%) after partial cystectomy for primary adenocarcinoma of the
bladder.32

There is generally less controversy about performing partial cys-
tectomy for urachal tumors, in large part because they commonly

appear in a location where the procedure is technically possible. In
evaluating the surgical management of urachal tumors at the Mayo
Clinic, Henly et al found that these cancers comprised only 0.22% of
bladder cancers diagnosed at their institution over a 35-year
period.33 They found no difference in 5-year survival of patients with
partial and those with radical cystectomy (43% and 50%, respec-
tively). They attributed the low survival to the aggressiveness of the
disease. Herr recommended performing an extended partial cystec-
tomy, including complete excision of the umbilicus, overlying peri-
toneum, and posterior rectus fascia lateral to the medial obliterated
umbilical ligaments.34 He found that 10 of 12 patients were free of
disease at 1–13 years with no recurrences in bladder or pelvis. 
Santucci and coauthors also found that 88% of patients (n=16) with
well-differentiated colonic-type adenocarcinomas of the urachus
were cured by partial cystectomy.35

Preoperative considerations
The main objective of preoperative evaluation is proper staging of
the bladder tumor. Cystoscopy with random bladder biopsy can
help exclude patients with multifocal disease or CIS. Bimanual
examination under anesthesia allows for evaluation of the extent of
tumor involvement and bladder mobility. When there is a concern
regarding bladder function, an evaluation of bladder capacity is in
order. Preoperative testing should include a computed tomography
(CT) scan and chest radiograph to look for evidence of metastatic
disease. The overall health of the patient should also be assessed in
determining appropriateness of surgical intervention.

Surgical technique
The surgical technique has been well described elsewhere.10,36,37 The
main objectives include:

1. bilateral pelvic lymphadenectomy
2. full mobilization of the bladder with ligation of the superior vesi-

cal artery on the affected side or the vas deferens, if necessary
3. identification of the tumor either cystoscopically or through a

small vertical cystotomy in order to avoid cutting across tumor
4. excision of the tumor with a clear 2 cm margin of normal 

bladder
5. watertight closure of the bladder and pelvic drain. A Foley

catheter is preferred over a suprapubic tube due to the risk of
spilling tumor cells into the pelvis or along the suprapubic tube
tract.

One of us (DAS) believes strongly that the procedure should be
done extraperitoneally. 

After mobilizing the anterior and lateral aspects of the bladder,
the surgeon should peel the parietal peritoneum from the bladder
with blunt and sharp dissection, leaving the peritoneum attached
only over the area adjacent to the tumor (Figure 17.1). Next, the peri-
toneum is cut so that a patch is left adherent to the bladder overlying
the tumor. The peritoneal defect is closed, and the peritoneum and
contents are packed out of the way, converting the remainder of the
operation to an extravesical one before the cystotomy is performed.

Of concern during partial cystectomy is recurrence of disease in
the wound or pelvis secondary to spillage of tumor cells during
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approach, the area of tumor is identified endoscopically, and clamps
(e.g. Pean or Satinsky) are used to isolate the area of bladder that is
to be excised. The tumor is removed and the cut edge is oversewn
without opening the bladder.38 During this maneuver, one surgeon
identifies the tumor cystoscopically while the other places clamps
that exclude the tumor with a 2 cm margin. Two sets of clamps are
used with one closing the normal bladder and the other closing the
tumor side. This prevents spillage of cancer cells as the tumor 
is excised. Other recommendations include the instillation of intrav-
esical chemotherapy such as mitomycin C into the bladder prior to
beginning the procedure to reduce the number of viable cancer
cells.38 While the evidence for benefit of such an approach is sparse,
mitomycin C has been shown to prevent bladder tumor cell implan-
tation and reduce recurrence of superficial bladder cancers.39–41 One
caveat, however, is that it is important to irrigate the bladder 
carefully before opening it to prevent systemic absorption of the
intravesical agent.

Postoperative Complications
Complications after partial cystectomy can be divided into those
that occur perioperatively (<30 days) and those that appear long
term (>30 days). Operative mortality is less than 5% in most large
series but has been reported as high as 20% (see Table 17.1). These
series are not contemporary, however, and there is no reason to
believe the mortality should be any higher than for radical cystec-
tomy, and is probably lower.

Urinary leakage from the bladder closure is not infrequent and
can usually be managed conservatively.36,42 Other complications
include wound infection, which rarely can lead to sepsis. Cases of
bladder wall necrosis leading to vesicocutaneous fistulas and peri-
tonitis have also been reported, but not recently.12 When the ureter

Figure 17.1
The appearance after dissecting the peritoneum off the bladder
except for that portion overlying the tumor. The peritoneum is
then opened (dashed line), a peritoneal patch left attached to
the bladder over the tumor, and the peritoneal defect closed.

Table 17.1 Partial cystectomy series with operative mortality and recurrence rates

Authors Years of No. Operative Overall Wound Bladder recurrence (%)
accrual pts mortality recurrence recurrence

(%) (%) (%)

Dandekar et al42 1984–1993 32 3.1 43.8 0.5 43.8% (n=14/32); Bladder (n=12/32);
Superficial (n=5); Invasive (n=7); Distant (n=2)

Kaneti15 25 years 62 1.6 38.0 NA 41 patients received postoperative XRT, only 1
needed cystectomy

Lindahl et al12 1958–1978 55 7.3 58.0 NA NA
Schoborg et al44 1955–1975 45 4.4 70.0 NA NA
Faysal & Freiha7 1962–1977 117 0.0 78.0 3.4 54 patients received XRT; 14 patients had

cystectomy and 9 had salvage cystectomy
Merrell et al47 1958–1973 54 NA 29.0 NA 10 had XRT and 2 had cystectomy
Brannan et al48 1950–1974 49 2.0 NA 0.5 12 patients received XRT with 5 receiving

salvage cystectomy
Cummings et al4 1945–1971 101 0.0 49.0 NA NA
Novick & Stewart3 1960–1972 50 0.0 50 (n=25) NA 15 patients had pelvic recurrence or metastases
Evans & Texter49 25 years 47 0.0 NA NA 10 patients with repeat partial cystectomy and 

8 patients requiring cystectomy
Utz et al5 1945–1965 153 3.0 NA 2.5 50
Resnick & O’Conor6 1955–1965 102 NA 75.6 7.8 Overall (75.6%); resection margin recurrence

(29.4%)
Long et al50 1940–1971 27 20.0 NA 40.5 NA
Magri43 1952–1959 104 9.6 32.7 11.5 21.2

NA, not applicable; XRT, radiotherapy.

surgery. Recurrence rates range from 0% to 40% and can lead to sig-
nificant morbidity and mortality (Table 17.1). While most authors
recommend only carefully packing the pelvis to prevent tumor spill
from the bladder, that approach protects the pelvis better than the
wound, and several other techniques have been advocated. In one

Lerner_Ch17.qxp  4/24/2008  12:22 PM  Page 147



148 Treatment and Management of Bladder Cancer

has been reimplanted, ureteric fistulae and ureteral anastomotic
strictures have occurred.15

Decreased bladder capacity can cause problems with bladder
function. Cummings et al found that 18% (19/101) of their patients
experienced compromised bladder function with significant irrita-
tive symptoms, with five patients requiring palliative diversion.4

Follow-up and outcomes
The use of perioperative radiation therapy as an adjuvant to partial
cystectomy has been shown to improve survival in some series43 but
to have no benefit in others.5,6 It should be emphasized, however,
that most of the papers discussing preoperative radiation therapy
were written in an era when this approach was common, if not 
standard, for patients undergoing extirpative surgery for bladder
cancer—including radical cystectomy. One difficulty in assessing
benefits of adjuvant radiation therapy is the significant selection bias
in treating those patients more likely to have recurrence4,5,44 as well
as treating patients only after they show evidence of local recur-
rence.6 The important fact to remember is that it is possible to 

perform partial cystectomy safely after preoperative doses up to
5000 cGy, and possibly higher, as long as the bladder volume is suf-
ficient. Even after 5000 cGy, the bladder will usually expand with
time to approach normal volumes, although this is less likely after
higher preoperative doses.

Patients with bladder cancer undergoing partial cystectomy
require close monitoring. Overall recurrence rates have been
reported from 29% to 78% (see Table 17.1). Most recurrences are
new tumors and occur in the bladder secondary to the multifocal
nature of bladder cancer. Consequently, cystoscopy and cytology
should be continued at 3-month intervals for at least 2 years, and
then at appropriate intervals thereafter on a schedule similar to that
for tumors managed endoscopically.36 Unfortunately, patients may
experience distant metastases, especially with high-grade and high-
stage tumors, and regular CT scans of the abdomen and pelvis, plus
chest x-rays, are recommended.

Survival for patients with bladder cancer who undergo partial
cystectomy depends on the grade and stage of the tumor (Table 17.2).
Overall, 5-year survival ranging from 40% to 80% has been reported
in various series and depends on the stage distribution of bladder
cancer in the study cohort. Patients with low-grade and low-stage
tumors have the best overall survival.12 It should be emphasized,

Table 17.2 Partial cystectomy series with 5- and 10-year survival rates

Authors No. 5-year A B1 B2 C D 10-year survival
pts survival

(overall %)

Dandekar et al42 32 80.1 T2=100% T3a=88.5% T3b=45.7% NA
(n=5) (n=18) (n=9)

Kaneti15 62 50.0 0–A=68% B=40% 33% (n=26) 0% (n=0/3) 22
(n=15/23) (n=8/20)

Lindahl et al12 55 47.1 35.4
Schoborg et al44 45 NA 0–A=69% 29% 50% 12% 100% 0–A=37% (n=3/8); 

(n=9/13) (n=2/7) (n=3/6) (n=2/17) (n=1/1) B1=0% (n=0/5); B2=20%
(n=1/5); C=0% (n=0/15);
D=0% (n=0/1)

Faysal & Freiha7 117 40.0 58% (n=7/12) 29% 32% 7% (n=1/15) 0% (n=0/2) NA
(n=4/14) (n=8/25)

Merrell et al47 54 48.0 67% (n=21) 37% (n=16) 25% (n=8) 0% (n=5) Overall=30%; B1=33%
(n=18); B2=25% (n=12);
C=0% (n=2); D=0%
(n=3)

Brannan et al48 49 57.7 68.8% 54.5% 62.5% 33% Overall=32.4%; A=45.5% 
(n=11/16) (n=6/11) (n=5/8) (n=3/9) (n=5/11); B1=44.4%

(n=4/9); B2=20%
(n=1/5); C=11% (n=1/9)

Cummings et al4 101 60.0 79% (n=23/29) 80% 45% 6% (n=1/17) NA
(n=17/21) (n=10/22)

Novick & Stewart3 50 NA 67% (n=10/15) B=53% 17% 25% A=67% (n=4/6); B=44% 
(n=8/15) (n=1/6) (n=1/4) (n=4/9); C=0% (n=0/3);

D=0% (n=0/4)
Evans & Texter49 47 46.7 68% (n=17/26) 42% (n=3/7) 14% (n=1/7) 0% (n=0/7) NA
Utz et al5 153 43.3 68% (n=17/26) 47% 40% 29% 0% (n=0/19) NA

(n=18/38) (n=14/35) (n=11/38)
Resnick & O’Conor6 102 41.9 70.7% 76.9% 18.3% 13% (n=2/7) 20% (n=1/5) NA

(n=17/24) (n=10/13) (n=3/16)
Long et al50 27 NA 75% (n=6) 48% (n=7) 23% (n=5) 11% (n=11) NA
Magri43 104 41.8 Ta=80% (8/10) T2=38.4% T3=26.3% NA

(10/26) (5/19)

NA, not applicable.

Lerner_Ch17.qxp  4/24/2008  12:22 PM  Page 148



Primary bladder sparing therapy 149

however, that even T2 and T3 tumors can be controlled with partial
cystectomy if all tumor is excised. For adverse prognostic features
such as extensive invasion of the perivesical fat or nodal metastases,
adjuvant chemotherapy is appropriate, as it would be if the patient
had undergone a radical cystectomy.

The experience at the M.D. Anderson Cancer Center illustrates
the potential efficacy of partial cystectomy for muscle-invasive
tumors. From January 1982 through July 1996, 24 patients with
muscle-invasive tumors (transitional cell carcinoma 23, squamous
cell carcinoma 1) underwent partial cystectomy as definitive therapy
with intent to cure. There were 13 patients with T2, four with T3a,
and seven with T3b tumors. With a median follow-up of 36 months
(range 6–165), of 17 patients with no bladder recurrences, four died
of intercurrent disease, and two of metastatic bladder cancer. Eleven
patients were alive, although, in truth, three patients were at risk for
recurrence for <12 months. Seven patients had recurrent tumors in
their bladder remnants: 

● two were treated with TUR-BT ± Bacillus Calmette–Guérin
(BCG) and remain clinically free of disease (NED)

● two were NED after delayed radical cystectomy
● one received MVAC adjuvant chemotherapy for N1 disease with

good response
● two patients, however, died of metastatic disease after late 

recurrence.

Patient P.L.M. received five courses of adjuvant MVAC after par-
tial cystectomy for pT3b tumor with vascular invasion. He had a
grade 2 Ta solitary recurrence 33 months after partial cystectomy,
and a grade 3 T1 recurrence 8 months after that. Evaluation soon
afterwards revealed metastases to lungs, bones, adrenal gland, and
retroperitoneal lymph nodes, and he died 43 months after his origi-
nal surgery.

Patient J.E.H. underwent partial cystectomy for T3b tumor, fol-
lowed by five courses of CISCA (cisplatin, cyclophosphamide
(Cytoxan), adriamycin). He did well until 89 months later at which
time he had a grade 3 T1 recurrence, which was treated with 
TUR-BT and BCG. Fifty months later, his cytology became positive,
and he was found to have transitional cell carcinoma in the prostatic
ducts and stroma, with positive pelvic lymph nodes found on CT
scan. He underwent salvage chemotherapy and became clinically
NED; TUR biopsy of the prostate revealed only a single focus of
transitional cell carcinoma in the prostatic ducts. However, salvage
surgery was delayed for medical reasons and he developed bony
metastases 156 months after his partial cystectomy. He died of dis-
ease shortly thereafter.

Conclusion

Considering the relatively poor survival outcomes for patients with
partial cystectomy historically, it can be concluded that patient
selection is critical in determining the best treatment course for
patients with invasive bladder cancer. Bladder preservation with
partial cystectomy and combined therapy, either neoadjuvant or
adjuvant chemotherapy, or possibly combined trimodality surgery–
chemotherapy–radiation therapy, may improve survival outcomes
in selected patients.13,14,45,46 It is apparent that some patients, even
with T2 or T3 tumors if solitary and without prior history of bladder
cancer, can be treated successfully with partial cystectomy with or
without adjuvant therapy, but they are still at risk of developing

recurrent bladder cancer. Although many of the recurrences will be
superficial and potentially manageable endoscopically, some will be
invasive and some patients may develop metastatic disease. It is crit-
ically important that all patients treated for T2 or T3 disease with
partial cystectomy be followed with regular cystoscopies and urinary
cytologies for their lifetimes. If invasive disease occurs, delayed radi-
cal cystectomy is the most conservative approach. Nonetheless, with
the appropriate caveats, partial cystectomy can be effective therapy
for 3% to 4% of patients that need extirpative surgery for bladder
cancer, and many patients are very grateful for the opportunity to
preserve normal bladder and sexual function.
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Optimal radiotherapy for bladder cancer

Michael F Milosevic, Robert Bristow, Mary K Gospodarowicz

Introduction
There is extensive experience using radiation, either alone or in
combination with surgery or chemotherapy to treat muscle-invasive
bladder cancer. The goal of radiation treatment is to eradicate the
tumor while preserving the structure and function of the bladder
and other surrounding normal tissues. The utility of radiation in
treating cancer arises because of differences in the radiation
response of tumors and normal tissues. In general, tumor cells are
less able than normal cells to repair DNA damage produced by radi-
ation. DNA and other intracellular damage from radiation induce
downstream molecular events leading to cell death. Differences in
the molecular and cellular radiation responses of malignant and
normal tissues result in a favorable therapeutic ratio. The tumorici-
dal effects of carefully planned and delivered radiation treatment
should outweigh the potential for serious toxicity to normal sur-
rounding tissues. Advances in high-precision, image-guided radio-
therapy, coupled with an improved understanding of bladder cancer
radiobiology and specific targeting of molecular pathways that 
contribute to radiation resistance, have the potential to dramatically
improve tumor control in bladder cancer patients while maintain-
ing normal bladder function.

This chapter will review the current literature concerning the use
of radiation to treat muscle-invasive bladder cancer, including
patient selection, treatment planning and delivery, and the results of
radiation alone or in combination with neoadjuvant or concurrent
chemotherapy. Much of the evidence for radiotherapy is based on
large series of unselected patients treated at single institutions over
many years. Many of these patients received radiotherapy instead of
cystectomy because of advanced age, concurrent medical problems,
or extensive disease at the time of diagnosis. Most were treated
before the introduction of modern, high-precision, image-guided
radiation planning and delivery techniques. Therefore, the current
literature reflects the worst possible results of radiotherapy rather
than the optimal outcomes that might be achieved in patients that
are carefully selected using clinical, radiographic, and novel molecu-
lar markers of response, and treated with biologically targeted, 
high-precision techniques. This chapter will emphasize possible
approaches to improving the outcome of patients with bladder can-
cer through the integrated application of emerging radiobiologic
and technologic concepts. In particular, the radiobiology of bladder
cancer will be discussed with a focus on molecular markers of radia-
tion response that might be used in the future to select optimal
patients for radiotherapy or stratify patients in clinical studies. These
biomarkers of tumor response are also potential targets for novel
molecular-based agents that can be used in combination with 
radiation to improve the therapeutic outcome.

Patient selection for
radiotherapy
Radiotherapy for muscle-invasive bladder cancer, administered
with the aim of permanently controlling the tumor and preserving
normal bladder function, is most appropriate in situations in which
the prior probability of achieving this goal is high. Numerous factors
may influence the success of radiotherapy in patients with bladder
cancer, and they can be broadly classified as those relating to the
characteristics of the tumor, the bladder, and the patient.
Table 18.16–9,22 summarizes the results of multivariate analyses of
local control and survival in several large contemporary series.

In general, there is limited evidence to support the use of radio-
therapy to treat superficial bladder cancer. Given the effectiveness
and convenience of other management strategies, radiation should
be reserved for circumstances in which these other options have
either been exhausted or are otherwise inappropriate for patient-
specific reasons.

Tumor factors for local control
Sustained local control of muscle-invasive bladder cancer treated
with radiotherapy is strongly influenced by the bulk of local disease
at the time of treatment, and the propensity for new tumors to
develop in the bladder after treatment. Advanced T category, large
tumor size, the presence of an extravesical mass, and hydro-
nephrosis have all been associated with either incomplete response
to radiation or local disease recurrence.1–10 Overall, approximately
50% of patients treated with external beam radiotherapy have 
complete regression of disease: 50% to 70% of those with T2 or T3a
disease and 40% to 50% with T3 or T4a tumors.1,2,4,5,11–13 Sustained
local control can be expected in 30% to 50% and 20% to 30% of
patients with T2 and T3 disease, respectively.2,6,14 A gross complete
transurethral resection of the bladder tumor before radiotherapy
has been associated with improved local control,7,15 although this
has not been observed consistently.4,13,16

Treatment of bladder cancer with radiotherapy is associated with
long-term risk of new tumor development in the preserved bladder.
For example, Gospodarowicz et al6 reported a continuous decline in
local relapse-free rate and cause-specific cystectomy-free survival to
beyond 10 years in 355 patients treated with radiotherapy alone.
Patients at greatest risk of new tumor development are those with
multifocal superficial disease at the time of initial diagnosis.6–9,17

Extensive carcinoma in situ (CIS), when present in association with
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muscle-invasive bladder cancer, is a particularly strong adverse
prognostic factor for sustained local control with radiotherapy.1,18,19

Wolf et al19 reported the development of new bladder cancers 
after radiotherapy in 58% of patients with dysplasia or CIS at initial
presentation, but in none of the patients without concomitant CIS.
Zietman et al20 described the Massachusetts General Hospital 
experience with superficial disease recurrence in 121 patients who
presented initially with muscle-invasive cancer and were treated
with a combination of surgery, radiation, and chemotherapy. Super-
ficial disease recurrence was seen at 57 sites in 32 patients (26%), at
a median interval of 2.1 years from the completion of initial treat-
ment. CIS associated with the original muscle-invasive tumor was a
strong predictor of subsequent superficial recurrence. Conservative
treatment with transurethral resection and intravesical therapy was
undertaken in 27 patients, 10 of whom eventually required cystec-
tomy because of further superficial recurrence or progression to
invasive cancer. There was no difference in survival among patients
who remained permanently free of disease following initial treat-
ment and those who developed a superficial recurrence. These
results indicate that, while CIS is associated with reduced long-term
disease control in the bladder, it is not an absolute contraindication
to the use of radiotherapy in patients with muscle-invasive disease,
and should be considered in the context of other tumor- and
patient-related factors when treatment options are evaluated.

Tumor factors for survival
The prognostic factors for survival are similar to those for local con-
trol, and generally reflect primary tumor bulk. Patients with T2
tumors have an expected survival of 30% to 50%, and those with T3
disease a survival of 15% to 35%.1–6,9,11–14,21–25 In addition, advanced
age at diagnosis, high histologic grade, and gross residual disease at

the completion of transurethral resection of the bladder prior to
radiotherapy have all been associated with reduced survival.1,6,7,9,22

Several surgical series have demonstrated pelvic lymph node
metastases at diagnosis in 10% to 50% of patients with muscle-
invasive bladder cancer depending on primary tumor extent.26–29

Nodal metastases imply a high risk of occult distant metastases, a
high risk of recurrence outside of the pelvis following local treat-
ment alone, and significantly lower survival relative to node-
negative patients. Nevertheless, the impact of nodal metastases on
the outcome of bladder cancer patients treated with radiotherapy
has not been extensively studied. This in part reflects the difficulty of
reliably identifying subclinical nodal disease in the absence of surgi-
cal dissection. Very few of the modern radiotherapy series have
described the prognostic impact of nodal status at diagnosis. Rodel
et al7 showed that lymph node involvement was predictive of 
inferior local control by univariate analysis, but not by multivariate
analysis. However, patients with positive nodes were more likely 
to develop distant metastases independent of other tumor-, 
patient-, and treatment-related factors. The potential for radiother-
apy, with or without concurrent chemotherapy to control bulky
nodal disease, is limited by normal tissue toxicity and the relatively
modest doses that can be delivered safely.30 In addition, these
patients are at particularly high risk of having occult distant metas-
tases. Patients in this situation desiring bladder conservation should
be managed by multimodality strategies that incorporate initial
chemotherapy followed by consolidative pelvic radiotherapy for
complete responders.

Patient factors
Radiotherapy is generally tolerated well in elderly patients31 and in
those with concurrent medical problems, and this has contributed

Table 18.1 Prognostic factors by multivariate analysis for local control and survival following treatment with
radiotherapy, with or without chemotherapy

Lead author (year) No. pts Local control Survival

Gospodarowicz (1991)6* 355 T stage Grade
T stage
Tumor bulk
Hydronephrosis

Fossa (1993)22 308 Age
Year of treatment†
T category
Serum creatinine

Mameghan (1995)8 342 Multifocal disease
Hydronephrosis
T stage

Moonen (1998)9 379 Multifocal disease Age
Radiation dose T category

Rodel (2002)7 415 Multifocal disease Age
Extent of TURBT
T category
Lymphatic invasion
Treatment‡

*Cause-specific survival.
†1980–1985 versus 1986–1990.
‡Radiotherapy alone, versus radiotherapy � carboplatin, versus radiotherapy � cisplatin, versus radiotherapy � 5-fluorouracil/cisplatin; p�0.06.
TURBT, transurethral resection of bladder tumor prior to radiotherapy.
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to an imbalance in the underlying likelihood of long-term survival
between patients who undergo cystectomy and those treated with
radiotherapy. However, the benefit of definitive radiotherapy with
bladder conservation is likely to be limited in situations in which
pretreatment bladder function is compromised and in patients at
high risk of developing intolerable acute or long-term treatment
complications. Those with severe irritable bladder symptoms due to
factors such as longstanding outflow obstruction, chronic infection,
multiple prior transurethral resections, or prior intravesical
chemotherapy may have permanent impairment of bladder func-
tion after radiotherapy that diminishes the benefit of organ preser-
vation. Anatomic and technical factors that limit the accuracy and
reproducibility of radiation delivery, and increase the likelihood of
missing the target—such as atonic bladders and large bladder diver-
ticula—may contribute to a higher risk of local tumor recurrence
and treatment complications. New image-guided radiation delivery
systems may help to overcome these challenges.

Overall, the ideal candidate for definitive radiotherapy with 
bladder preservation has a small, solitary tumor less than 5 cm in
size with no associated CIS, no evidence of lymph node or distant
metastases, and a normal (or normally functioning) bladder. The
patient must be highly motivated to preserve the bladder, commit-
ted to frequent invasive follow-up examinations, and willing to
accept the uncertainty that accompanies life-long bladder surveil-
lance and the possibility of requiring treatment of new, superficial,
invasive, or metastatic disease.

Radiotherapy treatment
planning and delivery
The goal of radiotherapy is to eradicate all gross and microscopic
tumor in the bladder and often also in the pelvic lymph nodes, while
minimizing patient toxicity. Therefore, the success of radiotherapy
depends not only on the selection of appropriate patients, but also
on knowledge of tumor patterns of spread, accurate localization of
the primary tumor and lymph node metastases, selection of appro-
priate treatment volumes to encompass all tumor and exclude as
much normal tissue as possible, and careful tracking of tumor
movement. The bladder is not a fixed structure but rather varies in

size and position as a function of urine volume and rectal contents.
Compensation for frequent variations in bladder positioning and
tumor movement during a fractionated course of treatment is an
important component of the radiotherapy treatment plan.

Radiotherapy for the primary
bladder tumor
Radiotherapy for bladder cancer implies the need for accurate and
reproducible delivery of multiple radiation fractions to the gross
tumor and regions of subclinical disease extension. Microscopic
infiltrative tumor is likely to be present in the lamina propria, mus-
cularis propria, and lymphovascular spaces adjacent to the primary
tumor, although the degree of extension beyond gross disease has
not been studied and is likely to be highly variable. Disease may also
extend into paravesical tissues. The location and extent of gross
tumor determined from diagnostic and staging tests—including
cystoscopy, pelvic computed tomography (CT), and pelvic magnetic
resonance imaging (MRI)—should be integrated with results of CT
imaging of the patient in the treatment position to develop a
three-dimensional radiotherapy plan. CT-based treatment planning
has been shown to be more accurate than conventional planning
techniques that rely on cystogram alone.32–35 However, there proba-
bly is significant interobserver variability in the definition of gross
tumor using CT, particularly in the region of the trigone and blad-
der neck.36,37 This may be improved in the future with the use of
planning MRI and registration of the CT and MR images. MRI pro-
vides greater soft tissue resolution than CT, and valuable informa-
tion about the extent of local disease. Figure 18.1 shows axial,
sagittal and coronal images of a tumor extensively involving the
dome and posterior wall of the bladder and causing ureteric
obstruction and hydronephrosis.

The clinical target volume (CTV) for treatment of the primary
bladder tumor is often considered to be the entire bladder. How-
ever, lateralized solitary tumors that can be accurately localized are
probably safely treated with a reduced CTV that encompasses the
gross tumor and a surrounding margin to account for microscopic
disease extension. Cowan et al38 reported the results of a three-
arm phase III study in which patients with bladder cancer were

Figure 18.1
(a) Axial, (b) sagittal, and (c) coronal T2-weighted MR images of a muscle-invasive bladder tumor (T) involving the left posterolateral
wall. MR provides high-resolution images of bladder cancer that can be used to accurately determine radiation treatment volumes.
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randomized to either whole-bladder treatment, or escalated dose
partial-bladder treatment with two different dose regimens. The
median irradiated pelvic volume was 61% lower in the partial-
volume arms of the study than in the whole-bladder arm. While sta-
tistically significant, there were no differences in complete response,
sustained local control, long-term survival, or toxicity; the trial was
closed early due to slow accrual and only 72 patients of a planned 
123 reached the clinical endpoint of failure of local control.

Variability in the position of the bladder tumor from day to day
during a course of fractionated radiotherapy theoretically may be
minimized by asking patients to completely empty their bladders
immediately prior to imaging for treatment planning, and prior to
receiving each radiation fraction. However, the efficacy of this
maneuver has not been rigorously evaluated, and there still may be
significant changes in bladder volume depending on factors such as
the interval between voiding and treatment delivery, the state of
hydration of the patient, and the use of diuretic medications or bev-
erages. Movement may also be influenced by extrinsic pressure, such
as might arise from differences in rectal filling,39 and by the charac-
teristics of the tumor, including size and degree of extravesical
extension. Turner et al39 demonstrated interfraction bladder wall
movement of at least 1.5 cm in 18 of 30 patients, with the greatest
movement being seen in those with large initial bladder volumes.
Bladder movement resulted in inadequate coverage of the CTV in 
10 patients. An isotropic planning target volume (PTV) of 2 cm
around the CTV was recommended to account for random internal
movement.39 Muren et al40 studied 20 patients with bladder cancer

using weekly CT scans. In 89% of the repeat scans during treatment,
the bladder wall extended beyond the bladder contour as outlined
using the original planning CT. The greatest displacements during
treatment occurred along the superior, left, anterior, and posterior
aspects of the bladder and measured up to 3.6 cm. Anisotropic 
margins (CTV–PTV) of 1.1–2.3 cm were necessary to encompass all
bladder displacements simultaneously except in the most extreme
cases. Similarly, Meijer et al37 advocated anisotropic margins
(CTV–PTV) of 2.3 cm superiorly and 1 cm inferiorly (behind the
symphysis) and laterally.

The choice of radiation treatment margin around the gross 
bladder tumor is likely to influence not only local control, but also
toxicity. In a recent analysis, conformal three- or four-field treat-
ment plans for 15 patients were developed using either isotropic
margins of 1 cm around the bladder wall CTV, or wider anisotropic
margins of 1.2 cm laterally and 2 cm elsewhere. The wider margins
were associated with a 1.5- to 2.4-fold increase in the volume of
small bowel and rectum receiving greater than 50% of the prescribed
dose. The fractional rectal volume receiving greater than 75% of the
prescribed dose was 3.6- to 5-fold higher. The higher doses to criti-
cal normal structures correlated with model predictions of higher
complication rates.41 In the future, image-guided radiotherapy that
allows day-to-day optimization of the treatment volumes should
further reduce the possibility of accidentally underdosing mobile
tumors while at the same time minimizing the dose to critical 
adjacent normal tissues. Figure 18.2 is an axial image through the
bladder acquired using cone-beam CT42 that is integrated with the

Figure 18.2
(a) Axial and reconstructed (b) sagittal and (c) coronal planning CT images in a patient with bladder cancer. (d) Axial, (e) sagittal, and
(f) coronal cone-beam CT images in the same patient acquired during treatment. The cone-beam CT imager is incorporated into the
radiation treatment unit. Daily imaging prior to radiation and correction for patient positioning errors and internal organ movement
have the potential to greatly improve the accuracy of bladder cancer radiotherapy.
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radiation treatment unit. Anatomic imaging prior to each daily frac-
tion and correction of errors would greatly improve the accuracy of
bladder cancer radiotherapy.

Radiotherapy for pelvic lymph
node metastases
Pelvic lymph node metastases occur in 10% to 50% of patients with
muscle-invasive bladder cancer. Radiotherapy treatment volumes
historically have encompassed pelvic lymph nodes, whether or not
there is radiographic evidence of gross nodal metastases. However,
the benefit of nodal irradiation in bladder cancer has not been
extensively studied. Several surgical series have suggested long-term
survival of 15% to 30% in patients with nodal metastases who
undergo thorough lymph node dissection at the time of cystec-
tomy.27,28,43–49 By extrapolation, there may also be a benefit of aggres-
sive nodal treatment in patients who are managed primarily with
radiotherapy. Pelvic lymph node radiation typically is delivered
using a four-field technique, which encompasses a large volume of
small bowel and rectum. Therefore, the dose of radiation that can be
prescribed safely is limited by the radiation tolerance of these critical
normal tissues, and is probably inadequate to control gross or, in
some cases, even ‘bulky’ subclinical nodal disease that is near the
threshold of radiographic detection. Intensity modulated radiother-
apy (IMRT), which allows the radiation dose to be ‘sculpted’ in three
dimensions to a predefined lymph node volume while excluding
surrounding normal tissue, may facilitate higher lymph node
doses.30 Figure 18.3 shows an optimized radiation treatment plan in
which the whole bladder and pelvic lymph nodes are treated with
IMRT to facilitate dose escalation with relative sparing of the sur-
rounding normal tissues.

Conventional radiation
fractionation
Using current radiation techniques, the dose that can be delivered
safely to pelvic lymph nodes is limited by the radiation tolerance of
the surrounding normal tissues, and is typically 40–50 Gy in
1.8–2.0 Gy daily fractions. The future implementation of precision
IMRT techniques may allow escalation of the lymph node dose, with
the expectation of improved nodal control.30

Radiation doses of 50–70 Gy in 1.8–2.5 Gy fractions over 
4–7 weeks are commonly used to treat the primary bladder 
tumor. The clinical dose–response relationship for bladder cancer is
poorly defined, and it remains unclear to what extent differences in
total dose in this range influence local tumor control and patient
survival. In practice, the prescribed dose is usually determined by
the radiation tolerance of the surrounding normal tissues on the
assumption that a higher bladder cancer dose will always be desir-
able and produce improved local control. Therefore, phase III ran-
domized studies comparing different conventionally fractionated
dosage schedules have never been undertaken. At least four case
series have suggested improved local tumor control with doses
greater than 55–60 Gy,2,13,17,50 although others have found no 
evidence to support such a relationship.3,10 The dose–response 
relationship in these and other retrospective studies may have 
been obscured to some extent by differences among the dose strata

in the distribution of other important tumor-, patient-, and 
treatment-related factors.

Side effects of radiotherapy
Conventionally fractionated radiotherapy to total doses of less 
than 70 Gy is typically well tolerated by patients with bladder cancer.
Most experience acute gastrointestinal and lower urinary tract side
effects during treatment that usually are easily controlled with
dietary modification and medications. Late complications 
primarily affect the bowel and normal bladder, and typically arise
from 1 to 4 years after treatment is completed. Approximately 75%
of late complications are present by 3 years.5,14 Late bladder side
effects, which include urinary frequency, dysuria, and hematuria,
have been reported in 7% to 15% of patients,2,5,6,14,51 and in some cir-
cumstances necessitate cystectomy. Severe gastrointestinal toxicity is
seen in 6% to 17% of patients.5,6,14 Doses above 70 Gy are likely 
to be associated with an unacceptably high rate of serious complica-
tions if delivered using standard radiation techniques,3 but may 
be feasible in the future with image-guided intensity-modulated
radiotherapy.

Figure 18.3
Radiation treatment plans for bladder cancer (including the
pelvic lymph nodes) using (a) a standard four-field approach,
and (b) intensity-modulated radiotherapy (IMRT). The IMRT plan
results in relative dose sparing of the small bowel (SB) and
rectum (R).

Lerner_Ch18.qxp  4/24/2008  12:23 PM  Page 155



156 Treatment and Management of Bladder Cancer

Follow-up after radiotherapy
Patients with muscle-invasive bladder cancer are at risk of develop-
ing progressive tumor both in the bladder and at metastatic sites
after completing radiation treatment. This underscores the impor-
tance of life-long bladder surveillance and prompt treatment of
bladder recurrences.20 Several studies have demonstrated that 
new superficial disease in the bladder following radiotherapy,
including new CIS, can often be managed effectively with
transurethral resection and intravesical bacillus Calmette–Guérin
(BCG).20,52,53 However, persistent or new muscle-invasive cancer
usually implies the need for salvage cystectomy. Most modern
radiotherapy series have reported salvage cystectomy rates of only
20% to 30% of patients.2,6,7,22,51,54,55 Many patients referred for radio-
therapy have bulky unresectable tumors and a high risk of occult
micrometastases, or concurrent medical problems, making 
them unsuitable for initial surgery. For the same reasons, these
patients often are not considered for salvage cystectomy in the event
of radiation failure. However, cystectomy frequently is the only
remaining option for patients with recurrent localized muscle-
invasive bladder cancer. In general, all patients with residual or
recurrent bladder cancer following radiotherapy should be evalu-
ated for cystectomy.

The rate of bladder cancer regression following radiotherapy
influences both the optimal timing of cystoscopy to evaluate
response and the optimal timing of salvage cystectomy. Several
reports have identified disease status at the completion of radiother-
apy (with or without concurrent chemotherapy) as an important
prognostic factor for overall patient outcome.6,7 In most radiother-
apy series, response has been evaluated 1–3 months after completion
of treatment.6,7 However, the Massachusetts General Hospital has
adopted a policy of earlier evaluation.56 After initial thorough
transurethral resection, patients receive induction radiotherapy to a
dose of approximately 40 Gy with concurrent cisplatin chemother-
apy. Cystoscopy is performed 2–4 weeks later to assess disease
regression. Patients that have had complete regression receive 

consolidative radiotherapy, while those with residual bladder cancer
proceed to immediate cystectomy. The advantage is early cystec-
tomy after only a modest dose of radiotherapy, which should maxi-
mize the curative potential of cystectomy and minimize toxicity.
However, early response assessment before completion of full-
course radical radiotherapy theoretically may decrease the likeli-
hood of bladder preservation if slow responders, who would have
achieved complete regression of disease given sufficient time, are
evaluated prematurely. Although there has not been a randomized
comparison of early versus delayed response assessment and cystec-
tomy, the results from several series suggest comparable results with
respect to local control, patient survival, the proportion of patients
undergoing cystectomy, and treatment complications.6,7,9,56 At the
Princess Margaret Hospital, it is our practice to assess response no
later than 6 weeks after completing radiotherapy.

Patient outcome following
radiotherapy for bladder cancer
There is substantial evidence that radiotherapy is effective treatment
for bladder cancer. However, many patients with muscle-invasive
disease have bulky tumors at presentation and are at high risk of
harboring occult lymph node or distant metastases. Radiotherapy
and chemotherapy are therefore frequently used in combination
with the aim of enhancing local tumor control, reducing metastasis
development, and improving patient survival.

Radiotherapy alone
Table 18.22–6,9,11–14,21–25,32 summarizes the published experience with
external beam radiotherapy alone as treatment for bladder cancer.

Table 18.2 External beam radiotherapy alone for muscle-invasive bladder cancer

5-year survival by T category (%)

Lead author (year) No. Pts T2 T3 (T3a/T3b) T4 Overall

Goffinet (1975)23 384 35–42 20
Yu (1985)24 356 42 (35/23)
Goodman (1981)25 470 38
Duncan (1986)5 963 40 26 12 30
Blandy (1988)11 614 27 38 9
Jenkins (1988)12* 182 46 35 40
Gospodarowicz (1991)6* 355 50 (38/28) 46
Jahnson (1991)14* 319 31 16 6 28
Davidson (1990)21* 709 49 28 2 25
Greven (1990)2 116 59 10 0
Smaaland (1991)13 146 26 10†
Fossa (1993)22 308 38‡ 14§ 24
Vale (1993)4 60 38 12
Pollack (1994)3 135 42 20 0 26
Moonen (1998)9 379 25 17 22
Borgaonkar (2002)32* 163 48 26 45

*Cause-specific survival.
†T3/T4.
‡T2/T3a. 
§T3b/T4.
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Most are retrospective descriptions of the experience at a single
institution over several decades, and often do not consider 
changes with time in patient assessment, imaging, stage classifica-
tion, radiotherapy technique, and supportive treatment. Manage-
ment strategies vary from institution to institution, including the
criteria for salvage cystectomy, making detailed comparisons of
results problematic. Nevertheless, there are consistent patterns
among the studies with respect to both short- and long-term
response to radiation. Together, they provide strong evidence that a
substantial proportion of patients, particularly those with small
tumors at presentation, are cured with radiotherapy and maintain
normal bladder function.

Radical external beam radiotherapy produces complete regres-
sion of muscle-invasive bladder cancer in approximately 70% of
patients,1,2,4,5,11–13 and 30% to 50% have sustained local control
(complete tumor regression without subsequent recurrence in the
bladder).2,6,14 Nevertheless, distant metastases develop in more than
50% of patients,1 and long-term overall survival is in the range of
only 25% to 30%.1,3,5,9,22 Salvage cystectomy for progressive or recur-
rent disease after radiotherapy, which is an important part of the
integrated management plan, has historically been undertaken in
less than 30% of patients.1,2,22,54 This, at least in part, reflects the poor
general health, age, and prognosis of patients treated with radiation,
who often have concomitant medical contraindications to surgery.
Overall, approximately 80% of patients that survive long-term fol-
lowing external beam radiotherapy have intact, well-functioning
bladders.7

Radiotherapy and concurrent
chemotherapy
Rodel et al7 recently updated their large accumulated experience in
415 patients with T1–4 bladder cancer. More than 50% of patients
had T3 or T4 disease. All were treated with transurethral resection
followed by pelvic radiotherapy. Chemotherapy with cisplatin, 
carboplatin, and/or 5-fluorouracil (5-FU) was used concurrently
with radiation in 289 patients. Complete tumor regression occurred
in 72% of patients, as assessed by cystoscopy and biopsy 6 weeks
after completing treatment. Among patients that achieved a com-
plete response, 50% remained free of any relapse in the bladder at 

10 years, and 64% had no recurrence of muscle-invasive disease.
Overall, 20% of patients underwent salvage cystectomy. Distant
metastases developed in 35% of patients. The 10-year cause-specific
survival was 42%.

In other studies, the Massachusetts General Hospital has pursued
an aggressive program of bladder conservation with conservative
surgery, radiation, and chemotherapy in selected patients since
1986. Patients initially underwent a thorough transurethral resec-
tion, followed by induction treatment with radiotherapy to 40 Gy,
and concurrent cisplatin chemotherapy. Those with complete
regression of disease proceeded to consolidative radiotherapy
(a further 24–25 Gy with chemotherapy), while those with residual
disease underwent cystectomy. Among 190 patients, 82% completed
treatment according to protocol. Sixty percent of patients treated
with chemoradiation alone remained free of bladder cancer long
term. Superficial disease recurred in the bladder in 24 patients, 
and in the majority of cases was managed conservatively with 
further resection and intravesical chemotherapy. A muscle-invasive
recurrence developed in 16%. The 10-year cause-specific 
survival rates were 60% overall, and 45% with an intact bladder.
Bladder function was normal by urodynamic assessment in 75% of
these patients.56,57

The only phase III trial of radiotherapy and concurrent
chemotherapy was conducted by the National Cancer Institute of
Canada58 and is summarized in Table 18.3 along with other neoad-
juvant and concurrent chemoradiation studies.59–63 Patients with
T2–4b urothelial carcinoma of the bladder received local regional
therapy alone (full-dose radiotherapy or preoperative radiotherapy
and cystectomy), with or without concurrent cisplatin. There was no
difference in overall survival or distant relapse-free survival. How-
ever, patients that received concurrent chemotherapy had a signifi-
cantly lower rate of pelvic recurrence than those treated with
radiation alone. There was no difference in the risk of serious side
effects.

Neoadjuvant chemotherapy and
radiotherapy
Initial phase II studies of neoadjuvant chemotherapy suggested
improved local control and prolonged survival.64–66 However, phase

Table 18.3 Randomized studies of combination radiation and chemotherapy

Lead author (year) No. pts Stage Experimental arm Control arm 3–5 year survival*

Shearer (1988)59 423 T3 � Neo and Adj MTX RT alone 64 Gy or preRT 44 Gy � cyst 39% vs. 37%, NS
Wallace (1991)60 255 T2–4 � Neo Cis RT alone NS 
Coppin (1996)58† 99 T2–4 � Con Cis �3 with induction RT Induction RT 40 Gy 47% vs. 33%, NS

RT boost 20 Gy or Cyst 
Shipley (1998)61 123 T2–4 � Neo CMV �2 after TURBT TURBT RT 39.6 Gy � Con Cis 48% vs. 49%, NS
(RTOG 89-03) RT boost 25.2 Gy � Cis if CR

Cyst if no CR
Ghersi (1999)63 976 T2–4 � Neo CMV �3 RT or Cyst 55% vs. 50%, NS
Senglov (2002)62 153 T2–4 � Neo Cis and MTX �3 RT or Cyst 29% vs. 29%, NS

*Experimental versus control arm.
†Improved pelvic control.
Adj, adjuvant; Cis, cisplatin; CMV, cisplatin, methotrexate, vinblastine; Con, concurrent; CR, complete response; Cyst, cystectomy; MTX, methotrexate; Neo,
neoadjuvant; NS, not significant; preRT, planned preoperative RT; RT, radiotherapy; TURBT, transurethral resection of bladder tumor.
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III studies have, in general, failed to confirm these results. The
largest phase III neoadjuvant study comprised 976 patients with
T2–4 bladder cancer randomized to receive three cycles of
chemotherapy with cisplatin, methotrexate and vinblastine (CMV)
followed by cystectomy or radiotherapy, versus the same treatment
without chemotherapy.63 A total of 485 patients underwent cystec-
tomy; 415 were treated with radiotherapy and 76 received preopera-
tive radiation followed by cystectomy. There was no difference in
overall survival between the chemotherapy and no-chemotherapy
arms (55% versus 50%, respectively). Locoregional control was not
affected by chemotherapy, although there was a suggestion that the
development of metastasis was delayed.

Although the results of individual phase III randomized studies
of neoadjuvant chemotherapy have been disappointing, a recent
meta-analysis that combined individual data from 2688 patients in
10 studies has shown a survival advantage with combination plat-
inum-based chemotherapy.67 There was a 13% relative reduction in
the risk of death and an improvement in survival at 5 years from
45% to 50%. Local disease-free survival and metastasis-free survival
were also improved (relative risk reductions of 13% and 18%,
respectively).

High Precision Radiation
Treatment for Bladder Cancer
The potential of radiotherapy to eradicate bladder cancer has been
limited over the years by technologic factors that prevented the
accurate and reproducible delivery of sufficient radiation dose to the
primary tumor and pelvic lymph nodes while at the same time 
sparing important adjacent normal tissues and minimizing toxicity.
Little appreciation of the potential for the bladder and tumor to
move between and during radiation fractions, coupled with inade-
quate treatment planning and delivery, has probably contributed to
inadvertent underdosing of tumor and an excess number of local
treatment failures. In addition, the radiation dose that can be deliv-
ered safely to pelvic lymph nodes is limited because of normal tissue
tolerance to between 45 and 50 Gy, which is insufficient for reliable
control of gross nodal disease or even ‘bulky’ subclinical metastases
that are just below the threshold of radiographic detection. There-
fore, it is likely that the pelvic lymph nodes have historically 
been inadequately treated with conventional radiotherapy in a large
proportion of patients.

Recent advances in radiation treatment technology have the
potential to overcome the limitations of previous techniques,
thereby dramatically improving the likelihood of permanently 
eradicating bladder cancer and at the same time minimizing the risk
of complications and preserving normal bladder function. IMRT
allows dose escalation to the primary bladder tumor and pelvic
lymph nodes (see Figure 18.3) with the expectation of improved
tumor and equal or reduced toxicity.30 Tighter radiation treatment
margins around the tumor imply the need for greater accuracy in
tumor delineation at the time of treatment planning using high-def-
inition imaging modalities such as MRI (see Figure 18.1), and an
enhanced capacity to ensure that the radiotherapy is actually deliv-
ered as planned each day during a course of fractionated treatment.
This can be accomplished through daily imaging of patients prior to
treatment, with correction of individual radiation beams to account
for variation in patient positioning and tumor movement. Radiation
treatment units that incorporate volumetric imaging, such as cone-
beam CT42 (see Figure 18.2), coupled with fast and accurate software

to automatically calculate beam corrections, are well suited to this
application.

Overall, image-guided IMRT, coupled with advances in our
understanding of tumor and normal tissue radiobiology, has the
potential to revolutionize the treatment of bladder cancer. However,
further development is necessary to assure its safe implementation
in routine clinical practice. The success of IMRT in this setting will
depend on the combined efforts of radiation oncologists, physicists,
radiation therapists, and nurses. Coordination and communication
among these professional groups is essential to ensure that impor-
tant technical and patient-related issues are adequately addressed.

Modern Concepts in Bladder
Cancer Radiobiology
Although radiation has proven efficacy in the treatment of muscle-
invasive bladder cancer, there is the potential to significantly
enhance the therapeutic effect by better understanding the molecu-
lar events that lead to radiation-induced cell death in tumors and
normal tissues, and modulating the radiosensitivity of these tissues
using molecularly targeted treatments.

The aim of clinical radiotherapy is to sterilize all malignant clono-
genic cells that are capable of regrowing the tumor. Ionizing radia-
tion leads to the rapid generation of reactive free radicals that
randomly interact with the DNA, RNA, and proteins within the cell
membrane and nucleus. Clustering of ionizations close to DNA
leads to multiply damaged DNA sites consisting of DNA single- and
double-strand breaks (DNA-ssb, DNA-dsb), DNA base damage,
and DNA–DNA or DNA–protein crosslinks. The most lethal of
these lesions is a non-repaired DNA-dsb.68 Within seconds follow-
ing irradiation, a cascade of signaling pathways is activated, which
together control cell proliferation, DNA repair, and initiation of cell
death. Many of these signaling pathways, which are associated with
activated oncogenes (H-ras, raf or EGFR mutations) or inactivated
tumor suppressor proteins (mutated p53 or pRb-retinoblastoma),
are abnormal in bladder cancer cells.69–71

Following a lethal dose of ionizing radiation, cells may: 1) undergo
apoptosis; 2) proceed through up to four abortive mitotic cycles, and
then undergo mitotic catastrophe and cell lysis; or 3) undergo per-
manent growth arrest such as that observed for irradiated fibrob-
lasts.72 Complex, inter-related molecular mechanisms that regulate
the cell cycle and DNA repair determine whether or not cell death
occurs following exposure to ionizing radiation, and which of these
morphologic patterns dominates in a particular tumor. Figure 18.4
illustrates the molecular pathways involved in the cellular response to
radiation, and Table 18.4 summarizes the molecular targets that
might be used to radiosensitize bladder cancer.

Altered cell cycle dynamics
Human cells respond to radiotherapy through altered cell cycle
dynamics. Delayed progression through the G1, S, and G2 phases of
the cell cycle (the G1, S, and G2 cell cycle checkpoints) potentially
allows repair of DNA and cellular damage to occur, thereby prevent-
ing cell death.73 Central to these checkpoints is the activation of the
ATM (ataxia telangiectasia mutated) protein kinase, which initiates
the G1 checkpoint by stabilizing the p53 tumor suppressor protein.
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influence local tumor control and survival of patients with bladder
cancer.75,76

The S-phase checkpoint following DNA damage is controlled
though an ATM-mediated phosphorylation of the BRCA1, NBS1,
and SMC1 proteins, which modify transcription factors and other
proteins (RPA, PCNA) required during DNA replication.77 The G2
delay occurs as a result of decreased expression, reduced stability, or
nuclear accumulation of cyclin B complexes, which prevent the for-
mation of active nuclear cyclin B-CDC2 complexes required for the
transition from G2 to mitosis.78 Radiosensitization theoretically may
be achieved with drugs that abrogate the G2 checkpoint (caffeine,
methylxanthines, UCN-01) leading to increased mitotic catastro-
phe. These agents are currently being tested, together with radiation
in phase I–II clinical trials.79–81

DNA repair
Repair of DNA damage is an important determinant of malignant
and normal tissue cellular response to ionizing radiation. Clinical
radiotherapy endeavors to maximize the therapeutic ratio, so that
maximal tumor cell killing occurs with minimal normal tissue toxic-
ity. The utopian goal, therefore, is to completely inhibit DNA repair
in malignant cells, while at the same time maximizing repair in nor-
mal tissue cells. The repair of DNA-dsb breaks has been correlated
with bladder cancer cell survival following irradiation in vitro.82–86

Radiation-induced DNA breaks are initially sensed by the ATM,
DNA-PKCS and RAD50 proteins, which in turn recruit other pro-
teins involved in DNA repair and cell cycle control.87 Two main
pathways for DNA-dsb repair exist in human cells. The homologous
recombination (HR) pathway includes the concerted actions of the
RAD51, RAD50-57, RPA, and BRCA2 proteins, and dominates in
the S and G2 phases of the cell cycle. In contrast, the nonhomologous
end-joining (NHEJ) pathway includes the DNA-PKCS, Ku70/Ku80,
DNA ligase IV, and XRCC4 proteins, and is the preferred pathway
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Figure 18.4
Radiation-induced DNA breaks are sensed by a series of
chromatin-binding kinases that mediate intracellular signaling
within the cell. This activates a variety of downstream signaling
pathways that ultimately result in either cell survival or cell
death. Cell death occurs as a result of apoptosis, mitotic
catastrophe or terminal growth arrest, the last two being the
dominant mechanisms in the majority of human solid tumors.

Table 18.4 Biomarkers of bladder cancer radioresistance

Biomarker Detection Affected pathway Treatment strategy
technique

Mutant p53 IHC Defective checkpoints and apoptosis Increase radiation dose and radioprotect 
DNA sequencing Increased cell proliferation and metastasis normal tissues

Utilize pro-p53 gene therapy
Convert abnormal p53 expression using
pharmacologic manipulation

Decreased BAX:BCL2 ratio IHC Defective apoptotic response Anti-BCL2 gene therapy or pro-BAX
gene therapy

EGFR overexpression IHC Defective EGFR signaling and increased Target EGFR receptor (C225-Cetuximab) 
ELISA, FISH tumor cell proliferation, survival and or abnormal tyrosine kinase activity 

angiogenesis (ZD1389-Iressa)

Mutation in RAS or IHC Increased tumor cell survival and Farnesyl transferase inhibitors or PI3K 
PI3K/AKT pathway ELISA proliferation inhibitors ARCON radiotherapy
High expression of CAIX, IHC Increased acute and chronic hypoxia and Selective hypoxic cell toxins 
HIF1�, GLUT1, or VEGF angiogenesis, leading to tumor cell (tirapazamine) Antiangiogenesis 

resistance and increased metastases (COX2 inhibitors)

Overexpression of Ki67, IHC Increased cell proliferation and tumor cell Accelerated fractionation
cyclins A and D Flow cytometry repopulation
Short tumor doubling time
(Tpot or labeling index)

ARCON, accelerated radiotherapy and carbogen and nicotinamide; FISH, fluorescent in situ hybridization; IHC, immunohistochemistry.

This in turn leads to an upregulation of the cyclin-kinase 
inhibitor, p21WAF, hypophosphorylation of the RB protein, and inhi-
bition of DNA replication.74 The radiation-induced G1 arrest is lost
in cells without functional p53 or RB proteins, and this may 
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for cells in the G1 phase of the cell cycle.78,88 In addition, the HR and
NHEJ repair pathways have recently been shown to influence the
repair of platinum- and gemcitabine-induced DNA crosslinks and
DNA-dsbs in bladder cancer cells.89–92 This supported previous work
in which the interaction of ionizing radiation and cisplatin was
shown to be secondary to increased fixation of chemotherapy-
induced DNA adducts by ionizing radiation.92,93 This may in part
explain the efficacy of combining radiation with cisplatin
chemotherapy that has been demonstrated in randomized clinical
studies of patients with bladder cancer.58,94

Taken together, the biologic responses outlined above interact to
control the extent of cell death in malignant or normal tissues by
recognizing whether the damage is sublethal or lethal, and whether
sublethal damage can be effectively repaired. For each different type
of tissue within the radiation volume, different mechanisms of cell
death and cellular repair may be involved. In the context of clinical
practice with fractionated radiotherapy, the factors that most
prominently influence the response of a particular tissue may be
summarized as the five Rs of radiotherapy: 

● intrinsic radiosensitivity
● redistribution of cells within the cell cycle
● reoxygenation of cells during the course of radiotherapy
● repopulation of cells during radiotherapy
● cellular repair of tumor relative to normal tissue cells.68

Intrinsic radiosensitivity
In many bladder cancer radiobiology studies, survival has been
determined using a clonogenic assay that represents the total or
cumulative cell death within an irradiated cell population as a result
of all types of cell death.82 The surviving fraction of cells following a
dose of 2 Gy (SF2), which is in the clinically relevant range for frac-
tionated radiotherapy, varies between 0.3 and 0.8 for most bladder
cancer cell lines. The SF2 value of primary explanted patient biopsies
has been shown to correlate with outcome following radiotherapy in
cervical cancer, supporting the concept that intrinsic radiosensitiv-
ity is an important determinant of clinical response.78,95 Unfortu-
nately, human ex vivo clonogenic assays are unlikely to be clinically
valuable as an indicator of bladder cancer radiocurability in individ-
ual patients because the results take 5–9 weeks to generate and the
growth of bladder cancer biopsies ex vivo is poor. Surrogate tests of
intrinsic radiosensitivity such as the relative repair of DNA breaks or
DNA crosslinks in irradiated or chemotherapy-treated bladder
biopsies show promise, but require further confirmatory studies.84–86

There have been reports of a correlation between increased 
pretreatment apoptosis and improved local control following 
radiotherapy in patients with bladder cancer.96 This relationship
between pretreatment apoptotic index and radioresponse relates to
activation of the extrinsic, receptor-based (TNF or TRAIL 
family members) and intrinsic, mitochondrial-based (BAX, BCL2
family members) pathways.97 The threshold for activation of apop-
tosis is controlled by p53 protein function and by the relative levels
of the BAX and BCL2 proteins. Mutations of the p53 gene and
decreased BAX:BCL2 ratio have been associated with increased
radioresistance in vitro and decreased bladder cancer clinical
radioresponse.96,98–110 This has led to a series of preclinical experi-
ments pro-p53 or anti-BCL2 gene therapy to augment radiation-
induced apoptosis.74,111–113

Although apoptosis is an important pathway leading to radia-
tion-induced cell death, it is insufficient to account for the total
therapeutic effect of anticancer agents in solid epithelial tumors. 

In fact, the level of radiation-induced apoptosis rarely correlates
with eventual clonogenic cell survival as measured by colony-form-
ing assays.72,114 Other antiproliferative responses that directly impact
on radiation clonogenic survival include mitotic catastrophe and
terminal growth arrest.

Mitotic catastrophe is the failure of human tumor cells to
undergo mitosis after DNA damage because of defective cell cycle
checkpoint control and DNA repair. This leads to chromosomal
abnormalities (tetraploidy or aneuploidy), which have been
observed in bladder cancer cells.115,116 Survivin is a member of the
inhibitors of the apoptosis (IAP) protein family, and controls both
apoptosis and mitosis. Increased levels of survivin have been
observed in malignant relative to normal bladder.117 Survivin may
also be a powerful new biomarker of prognosis and local recurrence
following radical cystectomy.118,119 Ionizing radiation can activate
transcriptional downregulation of survivin mRNA in a p53-depen-
dent and PI3K/AKT-dependent manner. Early preclinical studies
have shown that reduction in survivin expression using antisense or
silencing RNA (siRNA) in bladder cancer cells leads to radiosensiti-
zation in vitro.72,120,121

Cellular senescence was originally linked to the observation 
that human diploid cells can undergo only a finite number of divi-
sions before their growth is terminally arrested because of critical
shortening of chromosome telomeres. The fact that tumor cell 
lines may also undergo accelerated senescence after irradiation in
vitro explains the correlation between pretreatment or post-
treatment expression of terminal growth arrest biomarkers (p53,
p21WAF, p16INK4a, senescence-associated �-galactosidase) and clinical
outcome following radiotherapy.72,101,102,104,108,122 Agents that differ-
entially increase terminal arrest in bladder cancer cells, such as
retinoids or histone deacetylase (HDAC) inhibitors, might therefore
be useful as radiosensitizers in patients with bladder cancer.123, 124

Redistribution, reoxygenation,
repopulation and repair
The remaining four Rs of radiotherapy also modify bladder radiore-
sponse. During the typical 24-hour interval between daily radiother-
apy treatments, tumor cells can reoxygenate and also redistribute to
more radiosensitive phases of the cell cycle. Radioresistant S-phase
cells that survive a single radiation fraction will eventually cycle into
the more radiosensitive G2, M, and G1 phases of the cell cycle by the
time the next radiation treatment is administered. Fractionation also
allows normal cells to undergo cellular repair and to repopulate in
order to maintain organ function. Fractionation, therefore, results in
relatively greater cell killing in tumor cells with tolerable normal tis-
sue toxicity. An improved therapeutic ratio might be achieved in
patients with bladder cancer by targeting radioresistant hypoxic sub-
populations or using altered radiation fractionation schemes.

Most solid malignant tumors, including bladder cancer, have
regions of hypoxia that arise largely because of abnormal vascular
anatomy, distribution, organization, and functional dynamics.125

Hypoxic cells are more resistant to the effects of radiation, are genet-
ically unstable, and are more likely to metastasize.126,127 High pre-
treatment levels of tumor hypoxia have been associated with
decreased local control, disease-free survival, and overall survival
following radiotherapy in a number of tumor types.125 Hoskin et al128

evaluated tumor hypoxia in 64 patients with bladder cancer using
the intrinsic hypoxic markers carbonic anhydrase IX (CAIX) and
glucose transporter-1 protein (GLUT1). There was no association
between hypoxia and control of the primary bladder tumor following
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treatment with radiotherapy, carbogen, and nicotinamide. However,
hypoxia was strongly predictive of both cause-specific and overall
survival independent of clinical prognostic factors. This is consistent
with the results in cervical cancer and other tumors, where hypoxia
has been shown to have only a minimal effect on local control with
radiotherapy, perhaps in part because of the effect of reoxygenation
between radiation fractions, but a profound effect on the develop-
ment of lymph node and distant metastases.129,130 The combination of
accelerated radiotherapy and the hypoxia-modifying agents carbo-
gen and nicotinamide (ARCON) has shown promise in clinical stud-
ies of patients with bladder cancer.131 Other agents that specifically
target hypoxic cells or the abnormal tumor vasculature may be useful
additions to bladder cancer radiotherapy.126,132–134

Laboratory and clinical studies have shown that tumor growth
kinetics can increase during a course of fractionated radiotherapy
relative to the pretreatment state as a result of changes in the balance
between cellular proliferation and cell loss.135 This may offset the
beneficial effects of radiation, and decrease the probability of tumor
eradication. Poorly differentiated urothelial carcinoma has been
reported to have a high labeling index and short potential doubling
time,136–138 both indicators of rapid tumor growth and repopulation.
In addition, high levels of the proliferative markers Ki67 and cyclins
A and D have been correlated with decreased clinical radiore-
sponse.99,110,139 It has been estimated that prolongation of bladder
cancer radiotherapy by 20% or more will decrease local control by a
factor of 5 to 10.140

Accelerated radiotherapy regimens are designed to deliver the
same total dose of radiation in a shorter interval of time relative to
conventionally fractionated regimens to offset tumor cell repopula-
tion. At least six phase II studies of accelerated radiotherapy have
reported encouraging locoregional control rates and acceptable tox-
icity.141–146 Horwich et al147 reported the results of a prospective study
in which 229 patients with bladder cancer were randomly assigned
to receive accelerated radiation consisting of 60.8 Gy in 32 fractions
over 26 days or conventional radiation with 64 Gy in 32 fractions
over 45 days. There was no difference in local control, time to metas-
tases, or overall survival between the groups, and patients in the
accelerated arm had a significantly higher rate of bowel injury.

Finally, the therapeutic ratio theoretically can be enhanced in
patients with bladder cancer by exploiting differences in the intrin-
sic DNA repair capacity between tumor and normal tissue cells.
Hyperfractionated regimens, defined as the delivery of a larger num-
ber of smaller fractions (usually 1.5 Gy or less) with no increase in
overall treatment time, should allow an increase in radiation dose
leading to a greater likelihood of tumor control with no increase in
the risk of late bowel or bladder complications. There have been at
least two phase III randomized studies of hyperfractionated versus
conventional radiotherapy in patients with bladder cancer.148,149

Clinical complete response and long-term local control were
improved in the hyperfractionated arms relative to conventional
fractionation. A meta-analysis based on the pooled data from these
studies indicated a significant improvement in overall survival with
hyperfractionated treatment.150

Future directions in bladder
cancer radiobiology
Both tumors and patients are heterogeneous. Multiple genetic and
microenvironmental factors must be assessed to accurately predict
the response of the bladder cancer, normal bladder, and adjacent
normal tissues to radiation. Genomic and proteomic analyses have

shown that radiation-induced gene expression can be cell-type 
specific, dose dependent, and vary under in vitro versus in vivo con-
ditions. This observation supports the concept that, in the future,
‘molecular profiling’ of an individual patient may predict the rele-
vant radiation-associated stress responses within that patient.151–153

Biopsies taken during radiotherapy may be required to optimize the
patient profile, as they will better reflect radiation-associated stress
responses than will the pretreatment state. These data will be
required to fully utilize molecular-targeted agents in combination
with radiotherapy and/or alternative radiotherapy fractionation
protocols.

Noninvasive, molecular, and microenvironmental imaging has
the potential to track changes in tumor and normal tissue biology
over time during a course of fractionated radiotherapy, thereby
allowing adaptation of treatment to optimize outcome. Imaging of
cell death (apoptosis or necrosis), hypoxia, or the induction of radi-
ation-induced signaling pathways (increased expression of p21WAF

or cell proliferation genes) will become increasingly important 
as bladder-specific molecular biology is incorporated into clinic
practice.154–156

In summary, future developments in our understanding of radio-
biology will allow patients to be selected more accurately for either
radical cystectomy or radiation at initial presentation. They will also
greatly facilitate the use of modifiers of radiation response to
increase tumor cell killing and yet protect normal tissues. Together
with developments in anatomic imaging of bladder cancer and
image-guided precision radiation treatment planning and delivery,
the use of novel biomarkers and molecularly targeted agents has the
potential to dramatically improve tumor control, organ preserva-
tion, and quality of life for patients with bladder cancer.
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Trimodality therapy in the management of
muscle-invasive bladder cancer: a selective
organ-preserving approach

John J Coen, Anthony L Zietman, Donald S Kaufman, 
Niall M Heney, Alex F Althausen, William U Shipley

Overview
Combined modality therapy with organ preservation has become
standard therapy for a variety of solid tumors. Although radical
cystectomy continues to be standard therapy for invasive bladder
cancer, there is evidence to suggest that selective bladder
preservation results in similar outcome with the opportunity to
retain the native bladder. Older randomized trials have failed to
demonstrate a survival advantage for immediate cystectomy as
opposed to salvage cystectomy for recurrent disease in patients
receiving radiation therapy. Selective bladder preservation using a
trimodality approach, as commonly practiced in the US, affords
an early cystectomy for patients who fail to respond to
chemoradiation. Using this approach, a complete transurethral
resection is performed. Following an induction course of
concurrent chemotherapy and radiation, histologic response is
evaluated by cystoscopy and rebiopsy. Clinical ‘complete
responders’ (tumor site biopsy and urine cytology negative)
continue with a consolidation course of chemotherapy and
radiation, while others are encouraged to have an immediate
cystectomy. Complete response rates of 65% to 80% can be
achieved. Conserved bladders are closely followed by a urologist
who will perform a prompt cystectomy if there is an invasive
recurrence. Noninvasive recurrences can be managed by more
conservative measures in a manner similar to a de novo tumor.
Bladder conservation trials using this approach report 5-year
survival rates of approximately 50%, with 80% of surviving
patients retaining their bladder. Quality of life and urodynamic
studies reveal good functional outcomes for patients with
preserved bladders.

Introduction
The treatment options for muscle-invasive bladder cancer can be
broadly divided into organ-sparing regimens and those that require
immediate removal of the bladder. Radical cystectomy with surgical
removal of the bladder, its adnexae, and the regional lymph nodes
represents the most prevalent treatment offered in the US. Radiation
therapy, the traditional bladder-sparing approach, has only been

recommended for patients deemed ‘unfit’ for surgery secondary to
advanced age, comorbidities or disease extent. Consequently, when
comparisons of retrospective radiation and surgical series have been
made, better outcomes for patients undergoing cystectomy are
reported. This comparison is further confounded as an additional
15% of patients are excluded from cystectomy series secondary to
intraoperative discovery of extravesical tumor extension, prompting
abortion of the procedure. In contrast to historic series, modern
bladder-sparing regimens do not consist of radiation monotherapy
but are typified by a multimodality approach.

Nevertheless, radical cystectomy represents the standard against
which bladder-conserving regimens must be measured. Pelvic
recurrence rates between 5% and 30%, and overall 5-year survival
between 45% and 60%, have been reported after cystectomy.1–4

Following a radical cystectomy, a urinary diversion must be
created which may be an incontinent or continent diversion. The
ileal loop procedure allows urine to drain into an isolated segment
of ileum which acts as a conduit to a stoma created at the skin
surface. An appliance acts as an external reservoir to collect urine.
Recent surgical advances offer the potential to make the loss of the
native bladder more acceptable to the patient. For continent
diversions, bowel segments are used to create internal reservoirs
that are either intermittently catheterized by the patient through
an abdominal wall stoma, or are anastomosed to the urethra (an
orthotopic neobladder), allowing the patient to void more
naturally. Although continent diversions are becoming more
popular, they are still performed on less than half of patients
undergoing radical cystectomy. They are also not without
problems including enuresis, stenosis, mucosuria, alkalosis, and
progressive renal impairment. Revision procedures may be
required to resolve one or more of these problems. Despite the
enthusiasm of the surgical community, the largest reported series
looking at quality of life reported no increase in patient satisfaction
with continent diversions as compared to an ileal conduit.5

Although surgical advances are likely to continue, for the
foreseeable future it is not expected that any internal reservoir will
be created that functions as well as a preserved native bladder.

Multimodality organ-sparing treatment has become standard
therapy for many solid malignancies, including those of the breast,
anus, esophagus, and head and neck. Similar advances have been
made in the treatment of muscle-invasive bladder cancer evolving
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into a trimodality approach involving cooperation between
urologists, radiation oncologists, and medical oncologists. Modern
bladder-sparing represents a selective bladder-preserving regimen
where the primary goal is to cure the patient, using early
cystectomy when necessary, with a secondary goal of conserving a
well-functioning, tumor-free bladder in patients in whom
avoidance of cystectomy does not compromise survival.

Evolution of the modern
bladder-preserving approach

Randomized comparisons of
external beam radiation with
radical cystectomy
External beam radiation therapy represents the traditional 
alternative to radical cystectomy, with surgery reserved for salvage
should there be any recurrence within the bladder. Urologists 
have feared that the delay of definitive surgery may compromise 
survival as the recurrent cancer has a second opportunity to 
metastasize.

By 1985, four randomized trials had been completed comparing
external beam radiation with cystectomy reserved for salvage, 
with preoperative radiation plus immediate radical cystectomy6–9

(Table 19.1) Miller et al reported the results of a randomized trial
from the University of Texas M.D. Anderson Cancer Center for
patients with clinical stage T3 tumors, demonstrating improved
overall survival at 5 years for patients randomized to cystectomy as
compared to radiation, 45% versus 22%.6 This is the only trial that
demonstrates a statistically significant benefit to early cystectomy;
however; it included large T3 tumors unlikely to be adequately man-
aged with radiation alone.

The Urologic Cooperative Group from the UK reported a larger
randomized trial of 189 patients comparing radiation with cystec-
tomy reserved for salvage with radiation plus immediate cystec-
tomy.7 The 5- and 10-year overall survival was 39% and 19% for
patients randomized to immediate cystectomy, respectively. In
patients randomized to radiation with salvage cystectomy, the 

5- and 10-year overall survival was 28% and 15%, respectively.
These differences were not statistically significant.

The Danish National Cancer Group also failed to demonstrate a
significant overall survival difference at 5 years: 29% for cystectomy
versus 23% for radiation and salvage cystectomy.8 The local or pelvic
failure was lower in patients randomized to immediate cystectomy
as compared to radiation alone: 7% versus 35%, respectively. How-
ever, the incidence of metastatic disease was similar in both groups:
34% and 32% at 5 years, respectively.

The National Bladder Cancer Group performed a randomized
trial of 72 patients.9 There was no difference in the 5-year 
overall survival or distant metastasis rate in patients randomized 
to immediate cystectomy (27% and 38%, respectively) as 
compared to primary radiation and salvage cystectomy (40% and
31%, respectively).

These trials suggest that deferral of cystectomy until the time of
local recurrence does not adversely influence overall survival or the
incidence of metastatic disease after external beam radiation. Simi-
larly, the Memorial Sloan-Kettering Cancer Center reported that
deferring cystectomy in patients receiving neoadjuvant MVAC
(methotrexate, vinblastine, doxorubicin [adriamycin], cisplatin)
chemotherapy did not decrease overall survival at 5 years.10 Thus,
selective bladder preservation approaches with cystectomy offered
for local tumor recurrence or persistence may be a safe alternative to
radical cystectomy for invasive bladder cancer.

Monotherapy
Transurethral resection and chemotherapy provide a durable 
local control rate of less than 20% when used as monotherapy
(Table 19.2). Although external beam radiation results in a higher
local control rate, salvage cystectomy is still required for many of
these patients. Compelled by the success of combined modality
treatment as organ-preserving therapy in anal and breast cancer,
efforts were made to establish a similar treatment approach in inva-
sive bladder cancer. The complete response rate to transurethral
resection followed by chemotherapy is nearly twice that achieved by
chemotherapy alone, and is slightly greater than that achieved by
radiation alone. Trimodality therapy achieves a complete response
rate of more than 70%, far greater than that achieved with
monotherapy (Table 19.3). 

Table 19.1 Randomized trials of irradiation that did or did not defer radical cystectomy for salvage of recurrence

Treatment No. pts Clinical stage 5-year survival (%) 10-year survival (%) Distant metastases (%)

M.D. Anderson Hospital6

50 Gy � cystectomy 35 T3 46 – – 
60 Gy � salvage cystectomy 32 T3 22 – –

UK Coop Group7

40 Gy � radical cystectomy 98 T3 39 19 –
60 Gy � salvage cystectomy 91 T3 28 15 –

National Danish Trial8

40 Gy � radical cystectomy 88 T3 29 – 34
60 Gy � salvage cystectomy 95 T3 23 – 32

National Bladder Cancer Group9

40 Gy � radical cystectomy 37 T2–4a 27 – 38
S60 Gy � salvage cystectomy 35 T2–4a 40 – 31
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Trimodality therapy
The combination of transurethral resection, chemotherapy, and
radiation therapy may serve two purposes: 1) local control is
enhanced as surgical debulking provides cytoreduction prior to
radiation therapy; 2) concurrent chemotherapy with radiation-
sensitizing agents such as cisplatin, 5-fluorouracil (5-FU) or taxol,
increases cell death during radiation in a synergistic fashion. Thus,
the probability of complete tumor eradication following radiation is
maximized. Cytotoxic chemotherapy may also address micro-
metastatic disease present at the time of local treatment.

The success of a bladder-preserving treatment approach rests on
the ability to select patients for organ conservation based on the ini-
tial tumor response. This requires close cooperation with a urologist
who is integral to the assessment of therapeutic response and who
will perform a radical cystectomy if required. Commonly in the US,
bladder conservation is reserved for patients found to have a 
complete clinical response mid-therapy11,12 (Figure 19.1). Respon-
ders, who comprise more than two-thirds of patients, receive con-
solidation chemoradiation, and are followed indefinitely with
regular cystoscopic examinations. Incomplete responders are
encouraged to have an immediate cystectomy, thus averting 
further pelvic radiation which may complicate urinary diversion
surgery. Prompt cystectomy is also recommended at the first 
sign of invasive recurrence for patients who have completed
chemoradiation. Trimodality therapy with cystectomy when neces-
sary results in overall survival rates comparable to radical cystec-
tomy series when matched for age and clinical stage (49–63% at 
5 years) (Table 19.4).

The potential success of trimodality therapy was exemplified in a
study from the University of Paris. Transurethral resection of 
bladder tumor (TURBT) followed by concurrent cisplatin, 5-FU,
and accelerated radiation was used initially as a precystectomy regi-
men. The first 18 patients demonstrated no residual tumor on cys-
toscopic examination and rebiopsy, but all underwent cystectomy 
as planned.13 No patient had residual tumor identified in the 

cystectomy specimen. Subsequently, patients with a clinical com-
plete response were selected for bladder preservation.13 Radical cys-
tectomy was reserved for patients with a lesser response. In a series
of 120 patients, they reported a complete response rate of 77% and a
5-year survival of 63%. A study of 93 patients treated with trimodal-
ity therapy at the University of Erlangen reported a clinical complete
response rate of 85%. The 5-year overall survival was 61%, with 47%
surviving with their native bladder.14 An update of the Erlangen
experience using combined modality treatment reported a clinical
complete response rate of 72% in 415 treated patients (126 
with radiation alone, 289 with chemoradiation).15 The 10-year

Table 19.2 Success rates of bladder preservation with monotherapy

Treatment No. of No. pts % with bladder free
evaluated series of invasive recurrence

Transurethral resection alone*35,36 2 331 20‡
Radiation therapy alone†37–41 5 949 41
Chemotherapy alone†42 (cisplatin � methotrexate) 1 27 19

*Used selectively as monotherapy, most patients at these centers had cystectomy.
†No transurethral resection of tumor.
‡Intravesical drug therapy often used for noninvasive recurrent tumors.

Table 19.3 Complete response rates after monotherapies and combined modality therapies

Treatment No. of No. pts Complete
evaluated series responses (%)

Radiation therapy alone38,39,43,44 4 721 45
Chemotherapy alone45–50 6 301 27
TURBT plus chemotherapy51–55 5 336 52
TURBT plus chemoradiotherapy17,18,56,57 4 218 71

TURBT, transurethral resection of bladder tumor.

TURBT

Induction radiation (40 Gy)
+

Concomitant chemotherapy

Cystoscopic response
evaluation

CR Non-CR

Consolidation
chemoradiation ±

adjuvant chemotherapy

Radical cystectomy ±
adjuvant chemotherapy

Figure 19.1
Selective bladder preservation treatment algorithm using
trimodality therapy. (CR, complete response; TURBT,
transurethral resection of bladder tumor.)
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disease-specific survival was 42%, with 80% of survivors retaining
their bladder. There was no decrement in survival for patients
requiring a salvage cystectomy.

In the US, the Radiation Therapy Oncology Group (RTOG) has
studied combined modality therapy in a multi-institutional setting,
enrolling 415 patients on six prospective protocols over the last 
15 years. Five of these protocols were phase I–II trials of concurrent
chemoradiation, and one was a phase III trial that tested the efficacy
of neoadjuvant chemotherapy with methotrexate, cisplatin, and 
vinblastine (MCV). These trials have shaped the manner in which
combined modality therapy is administered in the US. Encouraged
by the results reported by the National Bladder Cancer Group, the
RTOG opened 85-12 which defined the RTOG paradigm for selec-
tive bladder preservation.16 It evaluated trimodality therapy with
cystectomy reserved for patients who failed to respond completely
to 40 Gy with concurrent cisplatin.17 Complete responders received
consolidation therapy, with an additional 24 Gy delivered with con-
current cisplatin. The safety and efficacy of the regimen were
demonstrated with a complete response rate of 66% and a 3-year
survival rate of 64%. The subsequent protocol, RTOG 88-02, was a
phase I–II trial which demonstrated that the addition of neoadju-
vant MCV was well tolerated. It yielded a 75% response rate and a
62% 4-year survival rate in 91 entered patients.18 This was followed
by RTOG 89-03, a phase III trial to assess the efficacy of neoadjuvant
MCV chemotherapy. It fell short of its accrual goals secondary to
poor patient tolerance of the regimen. Toxicities consisted of severe
leukopenia and sepsis. The 5-year overall survival rate in the 
123 entered patients was 49% with no difference between treatment
arms.19 There was also no difference in the rate of distant metastasis
or bladder preservation. Neoadjuvant chemotherapy was aban-
doned in future studies due to the toxicity and lack of therapeutic
efficacy in this trial. 

Beginning in 1995, the RTOG began a series of phase I–II proto-
cols to evaluate accelerated radiation fractionation schemes in com-
bination with concurrent outpatient chemotherapy. Protocol
RTOG 95-06 evaluated the regimen piloted by the University of
Paris using an outpatient regimen of 5-FU and cisplatin, concurrent
with accelerated but hypofractionated radiation delivered over 
17 days.20 The eligibility criteria of this protocol were more stringent
than prior RTOG studies. Patients with tumor-associated
hydronephrosis were excluded because they were found to have
lower complete response rates on previous trials. Among 34 
evaluable patients, the complete response rate was 67% and overall
survival was 83% at 3 years; however, there was a 21% rate of grade
3–4 hematologic toxicity. Subsequent trials included adjuvant
chemotherapy after either selective bladder preservation or cystec-
tomy. In RTOG 97-06, induction and consolidation chemoradiation
included twice-daily radiation and outpatient cisplatin (30 mg/m2)

given on the first three days of each week. Radiation doses of 
1.8 Gy to the pelvis and 1.6 Gy to the tumor were given daily, with a
4–6 hour interval between treatments. After consolidation chemora-
diation or cystectomy (depending on response), each patient
received three cycles of MCV chemotherapy. Only 11% of patients
experienced grade 3–4 toxicity during induction and consolidation
chemoradiation.21 The complete response rate was 71%. Only 40%
of patients received a full three cycles of adjuvant MCV, and 35% of
patients developed grade 3 toxicity. The development of metastasis
may have been decreased by this regimen. The 2-year incidence of
metastasis was 18%, which compares favorably to the arm of RTOG
89-03 that did not receive adjuvant chemotherapy. In the subgroup
that did not have tumor-associated hydronephrosis, the 2-year inci-
dence of distant metastasis was 31%. RTOG 99-06 included two
innovative changes:

●● the inclusion of an adjuvant chemotherapy regimen of cisplatin
and gemcitabine. In the metastatic setting, this regimen has
demonstrated efficacy with lesser toxicity than MVAC.22–24

●● the inclusion of paclitaxel as a radiation-sensitizing agent during
the induction and consolidation schedules.25,26

The trial has been closed, but the outcomes have not yet been
reported.

In addition to the efforts made refining the com-bined modality
regimen, the RTOG, through the Genitourinary Translational
Research Group, has also made efforts to better delineate the mole-
cular biology of bladder cancer and its response to therapy. They
have assessed the significance of overexpression of p53, p21, pRb,
p16, Erb1 (EGFR), and Erb2 (Her2) as measured by immunohisto-
chemical staining in 73 patients treated on protocols RTOG 88-02,
89-03, 95-06, and 97-06.27 Multivariate analysis revealed that p53,
p21, pRb, and p16 fail to predict complete response rate, overall sur-
vival or disease-specific survival. Overexpression of Her2 was associ-
ated with a reduced complete response rate (50% versus 81%,
p�0.026). EGFR positivity was associated with improved disease-
specific survival. These preliminary data will need to be confirmed
in larger data sets and evaluated on prospective trials. Delineation of
the role of individual markers in the biology of bladder cancer and
its response to therapy may lead to the rational development of 
targeted therapies.

The RTOG has refined the selective bladder-preserving approach
as it is currently practiced in the US. These trials will continue to
optimize radiation and chemotherapy schedules to maximize
response to therapy and make bladder preservation more likely. The
study of adjuvant chemotherapy regimens may also increase the sur-
vival rate of all patients with invasive bladder cancer regardless of
local therapy. 

Table 19.4 Recent results of TURBT and chemotherapy concurrent with radiation

Series (year) Induction treatment No. pts 5-year 5-year survival with
survival (%) bladder preservation (%)

Dunst (1994)57 TURBT, cisplatin and XRT 79 52 41
RTOG (1993)17 Cisplatin and XRT 42 52 42
Shipley (2002)11 TURBT, MCV, cisplatin and XRT 190 54 46
RTOG (1998)19 TURBT, � MCV, cisplatin and XRT 123 49 38
Paris (1997)58 TURBT, 5-fluorouracil, cisplatin and XRT 120 63 –

MCV, methotrexate, cisplatin, vinblastine; TURBT, transurethral resection of bladder tumor, XRT, external beam irradiation.
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Urologic concerns about
bladder-sparing approach
Despite the success of selective bladder preservation reported in ret-
rospective series and phase II trials, its acceptance in the urologic
community has been limited. Urologists have several concerns
regarding leaving the diseased bladder in situ.

Does an incomplete turbt preclude
bladder preservation?
While it is evident that a complete TURBT improves the complete
response rate after chemoradiation, inability to perform a complete
TURBT is not a contraindication to selective bladder preservation.
The Erlangen experience revealed that completeness of TURBT and
early tumor stage were the most important factors predicting com-
plete response and overall survival.15 They reported complete
response rates of 90%, 77%, and 54% for visibly and microscopically
complete (R0), visibly but not microscopically complete (R1), and
visibly incomplete (R2) responses, respectively. The 10-year overall
survival rates were 76%, 52%, and 34%, respectively. Although this
series demonstrated TURBT extent as independent from tumor
stage as a prognostic indicator for survival, it included superficial
tumors whose clinical stage is more reliable and which are more apt
to have R0 resections. Less complete TURBT may still serve as a
marker for more advanced disease in the muscle-invasive tumors. It
cannot be concluded that patients with incomplete TURBT gain a
survival benefit from immediate cystectomy. In the Massachusetts
General Hospital (MGH) experience, which included only muscle-
invasive disease, there is no significant disease-specific survival
detriment in patients with less than a visibly complete TURBT.28 At
5 years, the rates were 69% and 58% for visibly complete and less
than complete resections, respectively (log-rank, p�0.24). Further-
more, there was no demonstrated survival detriment for salvage as
compared to immediate cystectomy in the series as a whole or in
patients with lesser resections. However, the crude rate of cystec-
tomy by last follow-up was higher for less than complete resections
as compared to visibly complete resections, 50% versus 29%, respec-
tively. For muscle-invasive bladder cancer, visibly complete TURBT
increases the likelihood of bladder preservation, but inability to
obtain a complete resection does not preclude selective bladder
preservation. At MGH, the complete response rate for patients with
less than a complete resection was 63%, and 74% of responders
maintained their native bladder at 5 years.

Is Cystectomy frequently required
for superficial relapse?
Bladder cancer is often associated with a field change which leaves
the conservatively treated patient at risk for a superficial relapse. A
risk of 9% to 28% at 5 years has been reported. Zietman et al
reported a 26% (32 recurrences in 121 patients) rate of superficial
recurrence among complete responders to trimodality therapy.29 Of
the 32 recurrences, 27 patients were managed with transurethral
resection and intravesical therapy and tolerated it well. Cystectomy
was ultimately required in 31% (10 of 32 cases), for additional

superficial recurrence in seven patients and invasive recurrence in
three. There was no survival decrement associated with superficial
relapse. With routine urologic surveillance, superficial recurrences
can be detected promptly, and salvage cystectomy averted in the
majority of cases.

Is Bladder function poor after
trimodality therapy?
Many urologists believe that an irradiated bladder is functionally
worthless as it is prone to bleeding and contracture. Recent reports
contradict this assumption for patients receiving modern radiation
therapy. In the Erlangen experience, only three cystectomies were
required for bladder contracture in 186 preserved bladders for an
incidence of 2%.15 In that series, 3% of patients had a reduced blad-
der capacity and 10% reported mild urinary symptoms including
frequency, urgency, and dysuria. In the MGH experience, none of
the 190 patients treated on selective bladder preservation protocols
has required a cystectomy because of bladder morbidity.11 A British
quality of life analysis of 72 patients treated to 60 Gy in 30 fractions
reported no difference in urinary and rectal function as compared to
an age- and sex-matched control group.30 More recently, Zietman et
al reported the results of an urodynamic and quality of life study
performed on 49 patients with preserved bladders several years after
treatment at MGH.31 Urodynamic studies demonstrated that 77%
(24/31) of patients had normal bladder function by sex and age.
Bladder outlet obstruction was demonstrated in 33% of men, and
30% of the studied women had involuntary detrusor contractions.
Bladder symptoms were uncommon with the exception of urinary
control. Overall, 19% of patients reported control problems, with
11% wearing pads. All pad wearers were women. Only 6% of
patients reported moderate or higher urinary distress, and 14%
reported distress over bowel urgency. Sexual function was main-
tained in the majority of the men studied, with 54% reporting satis-
factory erections. Comparative quality of life studies from Denmark
and Italy suggest an advantage to bladder preservation using
chemoradiation over cystectomy with regards to urinary and sexual
function.32,33 Trimodality therapy, as practiced today, results in a
well-functioning bladder and maintenance of sexual function in the
majority of patients.

Is Uncontrolled pelvic disease
common after trimodality therapy?
Local control rates of 40% achieved in radiation monotherapy series
are inferior to those obtained with radical cystectomy. The poor
results do not apply to patients treated with trimodality therapy if a
prompt cystectomy is performed in less than complete responders.
Invasive relapse rates of 9% to 17% have been reported after tri-
modality therapy. At MGH, 66 of 190 patients treated on selective
bladder preservation protocols (35%) required a cystectomy: 41 for
a less than complete response and 25 for recurrent tumors.11 In this
series, the rate of pelvic recurrence was 8.4%. A rate of 12% was
reported by the RTOG for 123 patients treated on multi-institu-
tional selective bladder preservation protocols. These rates compare
favorably to the 9% pelvic recurrence rate reported for patients
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receiving a contemporary radical cystectomy for bladder cancer at
the University of Southern California.34 Chemoradiation does not
result in a high rate of pelvic recurrence; however, close urologic
surveillance should be pursued in order to detect invasive recur-
rences while they are still confined to the bladder.

Does delaying cystectomy decrease
survival?
Multiple randomized trials demonstrate that delayed cystectomy
does not result in inferior survival after radiation as compared to
immediate surgery. Comparison of modern cystectomy and modern
trimodality series demonstrate that, when matched for tumor stage,
selective preservation results in comparable survival rates while pre-
serving the bladder in the majority of patients. For T2–4a bladder
cancer, 5-year overall survival rates of 45% to 50% have been
reported after selective bladder preservation as compared to 36% to
58% after contemporary radical cystectomy (Table 19.5). 

Care must be taken when comparing surgical series to bladder
preservation series as several biases exist. Cystectomy series do not
report by ‘intention to treat’, and exclude patients where the proce-
dure is abandoned secondary to intraoperative findings such as
node positivity or unresectable disease. Conversely, trimodality
series include patients that fail to respond to chemoradiation and
require cystectomy. Also, many surgical series do not have preoper-
ative proof of muscle-invasive disease. Cystectomy series commonly
include less than P2 stage tumors in 25% to 40% of patients.

Conclusion
Bladder preserving treatment for invasive bladder cancer in
patients selected on the basis of their response to transurethral
resection, concurrent chemotherapy, and radiation results in
overall survival and freedom from disease comparable to radical
cystectomy. This approach results in 5-year survival of
approximately 50%, with 80% of these patients retaining their
native bladder. Despite these results, the acceptance of this
approach in the urologic community has been limited due to the
following concerns addressed in this chapter: 

1. The inability to obtain a visibly complete transurethral resection,
which does result in a higher cystectomy rate, has a 63% com-
plete response rate, and does not preclude selective bladder
preservation.

2. Superficial relapse, which may occur in 26% of patients after
bladder preservation, is adequately managed by transurethral
resection and intravesical therapy in the majority of patients.

3. Quality of life and urodynamic studies demonstrate that 
preserved bladders function well. 

4. Pelvic recurrence rates after selective bladder preservation are
comparable to rates seen after cystectomy.

5. Several randomized trials demonstrate no survival detriment to
delayed cystectomy for patients receiving radiation therapy. 

Selective bladder preservation using trimodality therapy repre-
sents a cooperative effort between the treating urologist, radiation
oncologist, and medical oncologist. Bladder conservation trials have
demonstrated results comparable to radical cystectomy with a high
rate of bladder preservation.
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Orthotopic neobladder

Richard E Hautmann

Introduction
Urinary diversion has reached a new level. The ultimate goal of 
urinary reconstruction has become not only to create a means to
divert urine and protect the upper urinary tract, but also to provide
patients with a continent means to store urine and allow for voli-
tional voiding through the native urethra. These advances in urinary
diversion have been made in an effort to give patients a normal
lifestyle with a positive self-image following removal of the bladder.
We and others have been dedicated to the continued improvement
of lower urinary tract reconstruction, and believe that the neoblad-
der represents the most ideal form of urinary diversion.1–4 Ortho-
topic reconstruction was proposed by Tizzoni and Foggi in 1888.5

They replaced the bladder in one female dog by an isoperistaltic ileal
segment. In 1951 Couvelaire reactivated this idea.6

During the past 15 years orthotopic reconstruction has evolved
from ‘experimental surgery’ to ‘standard of care at larger medical
centers’ and to the ‘preferred method of urinary diversion’ in both
sexes. The ileal conduit was described 1950 by Bricker and has
remained the standard urinary diversion against which others have
to be judged.7 During the last decade, use of the time-honored con-
duit has given way to the increasingly frequent use of orthotopic
reconstruction.

Indication: substantial change 
in paradigm for urinary
diversion
The goal of patient counseling about urinary diversion should be
to find the method that would be the safest for cancer control,
has the fewest complications in both the short and long term, and
provides the easiest adjustment for the patient’s lifestyle, i.e.
supporting the best quality of life. The paradigm for choosing a
urinary diversion has changed substantially. Today, all cystectomy
patients are candidates for a neobladder, and we should identify
patients in whom orthotopic reconstruction may be less than
ideal. The proportion of cystectomy patients receiving a
neobladder has increased at medical centers from 50% to 90%.8–11

Patient selection criteria

Absolute and relative
contraindications
Absolute contraindications to continent diversion of any type 
are compromised renal function as a result of long-standing
obstruction or chronic renal failure, with serum creatinine
�150–200 �mol/l. Severe hepatic dysfunction is also a contraindi-
cation to continent diversion. Patients with compromised intestinal
function, particularly inflammatory bowel disease, may be better
served by a bowel conduit. Orthotopic reconstruction is absolutely
contraindicated in all patients that are candidates for simultaneous
urethrectomy because of their primary tumor.12,13

The role of relative contraindications and comorbidity is 
steadily decreasing. However, mental impairment, external sphinc-
ter dysfunction, or recurrent urethral strictures deserve serious 
consideration.

PPaattiieenntt  ffaaccttoorrss::  pprrooss
The primary patient factor is the ‘patient’s desire for a neobladder’.
The patient needs a certain motivation to tolerate the initial and
sometimes lasting inconveniences of nocturnal incontinence associ-
ated with a neobladder. Most patients readily accept some degree of
nocturnal incontinence for the benefit of avoiding an external stoma
and pouch. However, not all patients do, and realistic expectations
of the functional outcome are essential for both the surgeon and the
patient. The psychological damaging stigma to the patient who
enters surgery expecting a neobladder, but awakens with a stoma,
plays an increasing role. It should always be remembered that in
many parts of the world a bag may be either socially unacceptable or
economically unrealistic as a long-term solution. These pressures
may drive the urologist toward some form of continent urinary
diversion, and although rectal pouches have been utilized widely as
an alternative to conduits, continent catheterizable reservoirs, and
orthotopic bladder substitutes in particular, represent attractive
alternative options. 
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PPaattiieenntt  ffaaccttoorrss::  ccoonnss
There are still patients that are better served with a conduit. Patient
factors arguing against a neobladder include the following:

●● If the patient’s main motivation is to ‘get out of the hospital as
soon as possible’ and resume normal, rather sedentary activities.
Many frail patients undergoing cystectomy will have less disrup-
tion of normal activities with a well-functioning conduit 
than with an orthotopic reservoir associated with less than ideal
continence.

●● If the patient is an elderly person.
●● If the patient is not concerned about body image. Most older

patients do not have the same ‘body image’ concerns that a
younger patient might have, and their main goal is returning to
their previous lifestyle, which is often quite sedentary.14

Oncologic factors
Following cystectomy the rhabdosphincter must remain intact.
Nevertheless, the cancer operation must not be compromised. This
concern applies to urethral tumor recurrence in men and the use of
orthotopic replacement in women. One of the initial deterrents to
orthotopic diversion is the risk for urethral recurrence of cancer.
Historically this risk following cystectomy was 10%.15 The best pre-
dictor of the risk for urethral disease is the presence and extent of
carcinoma in situ (CIS) in the prostatic urethra, ducts, or stroma. If
there is diffuse CIS in the ducts and invasion of the stroma, the risk
for urethral disease historically has been 25% to 35%,16 a risk that
discouraged use of the urethra. Lesser amounts of CIS confer a lesser
degree of risk. Our aggressive approach to neobladder diversion
relies only on a frozen section of the urethral margin at the time of
surgery. A conservative approach would disqualify a patient with
any prostatic involvement. In our view, neither multifocal bladder
tumors nor CIS of the bladder are indications for urethrectomy. 
The frequency of urethral recurrence after orthotopic diversions is
much less than anticipated. Freeman et al15 and others8,9 provide
data on a 2% to 4% frequency of urethral recurrence after 
orthotopic diversion.

Orthotopic bladder substitution for women with invasive 
bladder cancer has recently become popular.17–19 Analysis of patho-
logic specimens has supported its use in women who have no evi-
dence of tumor at the bladder neck.20,21 Indeed, the majority of the
invasive cancers are located in the area of the trigone, making a wide
excision—together with the anterosuperior part of the vagina 
and the dorsomedial bladder pedicle in the paravaginal region—
necessary.

Increasing experience with orthotopic reconstruction has fos-
tered less restrictiveness for patient selection based on tumor stage.
Should extensive pelvic disease, a palpable mass, or positive but
resectable lymph nodes preclude a neobladder because of the high
propensity for a pelvic recurrence or distant relapse?

We have studied local recurrence and diversion-related
complications in a series of 435 patients. The local recurrence rate
was the expected 10%. Interference of a local recurrence with the
neobladder occurred in 11 patients only: infiltration of the
neobladder occurred in 6 patients and obstruction was the
problem in the remaining 5. There is no convincing evidence that
a patient with an orthotopic diversion tolerates adjuvant
chemotherapy less well or that a pelvic recurrence is any more
difficult to manage with a neobladder than after an ileal conduit.

Patients can anticipate normal neobladder function until the time
of death.22

Adjuvant chemotherapy may substantially weaken the patient
and prolong the time for neobladder maturation. Nevertheless, our
philosophy respects the patient’s desire for a neobladder if the
patient is strongly motivated. Even though the patient has a poor
prognosis and relapse is likely to occur, we still try to construct the
diversion they want. Previous radiation therapy, especially with an
advanced cancer, usually mitigates against an orthotopic diversion
but does not absolutely preclude it. However, all patients should be
informed that diversion to the skin, either by a continent reservoir
or an ileal conduit, may be necessary because of unexpected tumor
extent, and there should be an appropriate stoma site marked on the
abdominal wall beforehand.

Current practice
Despite the fact that orthotopic bladder replacement provides the
ideal method of urinary diversion after cystectomy, many patients
treated outside of centers that are dedicated to neobladder recon-
struction receive an ileal conduit. In addition, patients selected 
for a conduit are frequently older patients with more comorbidity,
and more previous cancer therapy, including patients with previ-
ously deemed unresectable cancers undergoing desperation cystec-
tomy or after failed previously combined radiation therapy and
chemotherapy regimens.14

Thus, despite our strong desire to offer orthotopic diversion
whenever possible, some patients do not qualify on the basis of cur-
rent clinical judgment. An ileal conduit remains an expedient, safe,
and appropriate method of diversion in these patients. Many factors
go into the decision to perform a urinary diversion and must be kept
paramount in discussing the pros and cons of each method with the
patient and the family.

Comparison of ileal, ileocolic, right
colic and sigmoid reservoirs
There are clear differences between ileum and colon in regard to
metabolic consequences (see section ‘Gut mucosa as a substitute for
urothelium’). But this is only one consideration when planning
orthotopic reconstruction. Because of the reduced absorption of
electrolytes in ileal urinary reservoirs, ileum seems to be preferable
to large bowel for storing urine, at least in patients with decreased
kidney function and increased risk for metabolic disorders.23,24

An obvious advantage of the sigmoid reservoir is its ease of acces-
sibility. However, there is the substantial disadvantage of high reser-
voir pressures as compared to cecum or ileum that is confirmed by
most urodynamic studies.25-–27 We, like others, use a sigmoid reser-
voir only in cases in which ileum or right colon is not available.11 An
advantage of the ileocolonic reservoir is its initial volume. However,
it requires mobilization of the entire right colon and is potentially
the most tedious procedure to perform.28 The greatest disadvantage
of the procedure is the loss of the ileocecal valve. There is 
also a greater risk of vitamin B12 deficiency secondary to resection of
terminal ileum and the ileocecal valve. Most investigators have
reported on one single type of diversion. Santucci et al performed 
six different continent urinary reservoir operations and revealed
remarkably different continence rates and urodynamic data. 

Lerner_Ch20.qxp  4/24/2008  12:24 PM  Page 178



Urinary tract reconstruction 179

Their experience suggests that neobladders composed of stomach or
sigmoid should be used only under unusual circumstances because
of the high rates of incontinence.27

Ileal reservoirs are the most common form of neobladders used
worldwide. There are three major categories:

●● The Hemi Kock was originally developed by Kock and popular-
ized by Skinner and associates.29,30 The most recent modification
(T pouch) is technically complex, unnecessarily time consum-
ing, and has yet to be widely adopted.10

●● The ileal reservoir initially described by Studer et al has the
advantage of an afferent limb that facilitates placement of the
ileoureterostomies but without any valve formation.3

●● The ileal neobladder is a W-shaped reservoir described by 
Hautmann and coworkers.1,2,31 Its obvious advantage is the high
continence rates as a consequence of having the greatest volume
of all reservoirs. Both the incorporation of an afferent or efferent
limb for ureteral anastomosis, and orthotopic anastomosis of the
ureters directly into the reservoir, with or without antireflux
technique, is feasible.11,31–33 In our experience, difficulty reaching
the urethral remnant occurs less often with this type of reservoir.

Of course, other patient and surgeon issues might supersede these
guidelines. Surgeon’s preference, length of surgery, ease of construc-
tion, potential need for revision, differences in body image, and
other patient characteristics are among the many factors that must
be considered when choosing which type of orthotopic reconstruc-
tion to provide for each individual patient.

Reflux prevention in neobladders
Controversy exists about the importance of an antireflux 
mechanism,7,10,13,34 and the benefits are not easy to define. It is clear
that the need for reflux prevention is not the same as in ureterosig-
moidostomy conduit or continent diversion. Many reports have
revealed a high incidence (13–41%) of renal deterioration associated
with a refluxing ileal conduit, as evaluated using serum creatinine
and urography.35,36 After long-term follow-up (mean 13 years) in
patients with colonic conduits, significantly more renal units not
showing reflux on the loopogram remained normal on urography
than did units with reflux.37

Conduits are not low-pressure systems38 because of distal
obstruction at the level of the fascia immediately superficial to the
external oblique muscle. This, coupled with the very frequent 
presence of infected urine, means that high-pressure reflux may
occur. This reflux, or alternatively, ureteroileal obstruction, may
contribute to the gradual deterioration in renal function in these
patients that has become apparent over the past two decades.

The rationale for implanting the ureters in an antireflux fashion
into orthotopic bladder substitutes or continent reservoirs is to pre-
vent the upper urinary tract from retrograde hydrodynamically
transmitted pressure peaks and from ascending bacteriuria. How-
ever, the routine of antireflux ureter implantation into intestinal
urinary reservoirs was born in the era before creation of designated
low-pressure reservoirs. 

Glomerular filtration pressure is calculated to 25–30 cm of water,
and the amplitude of the peristaltic waves in the ureters is normally
less than 10 cm. In view of these figures, long-lasting periods 
with pressure exceeding about 25 cm of water in the urinary recep-
tacle, in the long run, will probably impair renal function by imped-
ing the urine flow. Patients with a continent ileal reservoir for
urinary diversion utilize approximately 60% of the maximal volume

capacity during the daytime, i.e. about 300–500 ml. At this reservoir
volume, the pressure exceeds zero by more than 25 cm water only
during about 2 min/hour.39

Reflux prevention in neobladders is even less important than in a
normal bladder: 1) there are no coordinated contractions during
micturition; 2) a simultaneous pressure increase in neobladder,
abdomen, and kidney pelvis during the Valsalva maneuver; and 3)
the ileourethrostomy provides a true leak point. When nonrefluxing
techniques are used, the risk of obstruction is at least twice that of a
direct anastomosis, irrespective of the type of bowel segment used.
Half of these strictures require secondary procedures.9

In a recent study, the reported obstruction rate following direct
anastomoses was 1.7%, and was significantly lower than the 13%
rate for nonrefluxing techniques.40 Of the latter techniques, the
LeDuc is associated with the highest postoperative stricture rate.
Studer et al reported a 3% obstruction rate using ureteral direct
anastomoses as opposed to 13% postoperative strictures in patients
in whom Coffey flap valves were used.40 

Roth et al reported 3.6% and 20.4% obstruction rates respectively
when ureteral direct anastomoses to an afferent loop were compared
with the LeDuc antireflux anastomoses.41 Moreover, the reported
obstruction rate was 3.8% for the nipple valve of the Kock pouch,42

but 9.3% for the LeDuc antireflux anastomoses of the Hautmann
neobladder.9 For the latter antireflux technique, an obstruction rate
of up to 29% has been reported.43

We conclude that obstruction from anastomotic strictures is a
greater potential source of short- and long-term morbidity than
reflux. Direct techniques are easier to use and preserve renal func-
tion equally as well as nonrefluxing methods. We see no justification
for any antireflux mechanism in neobladders.

Since 1996 we have been using a freely refluxing open end-
to-side ureteroileal anastomosis which is the simplest small 
bowel surgery (Figure 20.1).31 Our 9.5% stenosis rate associated with
LeDuc (first 363 patients) went down to 1.0% (patient numbers
364–558). 

Further advantages of this chimney modification are:7

●● extra length to reach the ureteral stump
●● ease of surgery far outside the pelvic cavity
●● a tension-free anastomosis
●● no risk of ureteral angulation with neobladder filling
●● a simplified flank access for revisional surgery.31–33

Intestinal tissues as a substitute for
the bladder
It would be ideal if, over time, the transposed gut segment lost its
own organization and intrinsic control, and the smooth muscle
changed properties to become more like normal detrusor, being
reinnervated through the sacral parasympathetic micturition path-
way so that it could contribute to bladder emptying.

Potentially the greatest difference between conduit and neoblad-
der is that the conduit functions as a somewhat longer ureter,
whereas a neobladder is a substitute for the detrusor. Understanding
orthotopic bladder replacement in full means understanding the
phenomenon of maturation, i.e. unlike a conduit, the motor and
pharmacologic responses of a neobladder change dramatically
towards that of the original bladder. Maturation of a neobladder
takes anywhere from a few weeks to over several months up to 
8 years.7 Approximately 4–6 weeks after surgery conduit patients are
usually into a well-established routine.
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GGuutt  aass  aa  ssuubbssttiittuuttee  ffoorr  tthhee  ddeettrruussoorr
Structural changes
Interstitial cells of Cajal (ICC), so named for their identification
with the interstitial cells observed by Cajal in the mammalian small
intestine,44 possess a morphology and location specific for each of

the specialized regions of the gastrointestinal tract.45,46 ICC are con-
sidered of primary importance for gastrointestinal motility, and are
accepted as the intestinal pacemaker cells. In the small intestines of
humans, ICC are located at two different muscle coat areas.47 One
population (the ICC-MP) is located between the longitudinal and
circular muscle layers and has a relationship to the myenteric plexus
(MP). The presence of this cell type has been correlated with slow-
wave activity, and found to be of fundamental importance for the
occurrence of normal peristalsis.48 The second ICC population (the
ICC-DMP) is specific for the small intestine. It is located between
the innermost inner circular muscle layer (ICL) and outermost sub-
divisions of the circular muscle layer, in association with the deep
muscular plexus (DMP), and its role might be related to motility
that is specific to this gut area.

Faussone-Pellegrini and coworkers49 have studied motor pat-
terns, intraluminal pressures, volume capacity, and histoanatomic
characteristics in full-thickness specimens from orthotopic ileal
bladders removed during corrective surgery. The ICC-MP were
scarce in the detubularized segments 1–6 years after reconstruction,
and intact ICC-DMP cells and DMP nerve fibers were not seen. Fur-
thermore, the innermost circular muscular layer could not be iden-
tified. This loss of structural organization was associated with a
better functional outcome. In contrast, the tubular segments (the
ICC-MP, ICC-DMP, and circular muscle layer) retained normal
features for up to 3 years. After this, ICC-DMP was lost, DMP nerve
fibers were scant, the circular muscle layer appeared to degenerate
but the ICC-MP remained intact. It was apparent that those reser-
voirs maintaining a normal ICC-MP population developed pressure
waves and those segments with intact ICC-DMP had a contractile
response to distension. Whether these physiologic changes are a
result of the ileal segment chronically functioning as a reservoir, or
are the product of the surgical interruption of myoneural networks
and the ICC syncytium, is unclear (Table 20.1).49

Pharmacologic changes
In experimental animals, it has been possible to follow the changes
in function of implanted segments after their incorporation into the
bladder, to see if they do indeed become more like detrusor in their
function. Batra et al50 have looked in detail at the changes in the
pharmacologic properties of muscle strips taken from the ileal seg-
ment of augmentation cystoplasty in rabbit models. The contractile
response of the ileal segment changed from the response typical of
normal ileum to a phasic response more characteristic of detrusor.

Figure 20.1
Refluxing ileoureteral anastomosis using chimneys of a 3–5 cm
afferent limb on each side.

Table 20.1 Distribution of ICC in ileal reservoirs (humans) and motor response characteristics 

Tubular Detubularized
Early (�3 years) Late (3–8 years) Early � late

ICC-MP Retained Retained Scarce
ICC-DMP Retained Lost Lost
DMP nerve fibers Retained Scant Disappeared
Inner circular muscle layer Retained Scant Disappeared
Pressure High High Low
Peristaltic activity Normal Normal Absent
Contractile activity

Low filling Present
Increased filling Present

Capacity Low Increased High

Based on data from Faussone-Pellegrini et al.49

DMP, deep muscular plexus; ICC, interstitial cells of Cabal; MP, myenteric plexus.
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Furthermore, the normal ileal relaxation reverses to a contractile
response similar to that seen in the detrusor, after incorporation
into the cystoplasty. The number of muscarinic receptors in the ileal
segment decreased after incorporation. Further experiments com-
paring strip responses from tubular and detubularized segments
showed that these changes were more profound in detubularized
cystoplasties. This observation was compatible with the concept that
the surgical interruption of myoneural networks is the primary 
signal for the transformation from ileal-type to detrusor-type
responses, as opposed to exposure to urine or chronic functioning as
a reservoir.

Detubularization
Although it would be ideal if the bowel segment could contribute to
voluntary voiding, in reality this does not seem to happen, and a
highly compliant neobladder is the desired outcome.51 Detubular-
ized bowel segments provide greater capacity at lower pressure and
require a shorter length of intestine than do intact segments. Four
factors account for their superiority: 

●● their configuration takes advantage of the geometric fact that
volume increases by the square of the radius so that a pouch has
a larger diameter than a tube

●● they accommodate to filling more readily because, as Laplace’s
law states, the container with the greater radius—and, thus, the
lower mural tension—will hold larger volumes at lower pressure

●● compliance is superior to that of the tubular bowel
●● contractile ability is blunted by the failure of contractions to

encompass the entire circumference.52 

These theoretical considerations are consistent with clinical
observations showing that detubularization substantially increases
reservoir capacity and delays the onset and reduces the amplitude of
the pressure rise produced by contractions. These findings account
for the markedly improved initial nocturnal incontinence (80% ver-
sus 17% at 2 years), the longer voiding intervals (2.5 hours initial
versus 4 hours at 1 year), and the predisposition to urinary retention
(0% initial versus 25% at 1 year) with detubularized bladder 
substitution. Altering the shape of a reservoir from spherical to 
ellipsoid is calculated to have only a slight effect on its mechanical 

characteristics. Consequently, the essence of detubularization is to
create a reservoir with high capacity, while shape is of secondary
importance.53

Capacity and pressure
characteristics of reservoirs
(Table 20.2)39,53–55

Berglund et al have studied the volume capacity and the pressure
characteristics of three types of intestinal reservoir—the continent
ileostomy, the continent ileal urostomy, and the continent cecos-
tomy—in patients at intervals after surgical construction of the
reservoirs. The volume increases of the ileostomy and the urostomy
reservoirs were almost identical but were significantly greater than
those of the cecal reservoir. The basal pressure was low in all types of
reservoir, although somewhat higher in the cecal reservoir at greater
filling volumes. In the ileal reservoirs, motor activity appeared at a
filling volume of about 40% of the maximal capacity, whereas in 
the cecal reservoir motor activity was recorded at all filling levels.
The motor activity increased with greater volumes. The amplitude
of the highest pressure wave in the cecal reservoir was twice as high
as that of the ileal reservoirs. The motor activity of the cecal reser-
voir, calculated in two different ways, was 10–20 times greater than
in the ileal reservoirs.39

An interesting comparison of the properties of different gut
smooth muscles was made by Hohenfellner et al who examined the
ileal and cecal segments incorporated into a canine model of the
Mainz bladder substitution. Sonomicrometry transducers were
implanted in the circular and longitudinal muscular layers to allow
measurements of their properties. It was found that the circular ileal
layer was most distensible, followed by the colonic circular and lon-
gitudinal ileal layers. The longitudinal layer of the colonic segment
was relatively indistensible.54

Clinically significant cystoplasty contractions are arbitrarily
defined as those 40 cmH2O in amplitude or higher that begin to
occur at low volumes (<200 ml). The incidence of such contractions
was 70% for tubular ileocystoplasties, 36% for tubular right colon,
10% for detubularized colon, and none in patients with detubular-
ized ileocystoplasties.55

Table 20.2 Capacity and pressure characteristics of reservoirs 

Ileum Colon

Volume increase
Initially Advantage
Late Advantage

Capacity
First contraction Advantage
Maximum contraction Advantage

Involuntary contractions: maximum amplitude Advantage
Motor activity (calculated) 10–20� higher
Distensibility: ileum (ICL) �colon (CCL) �ileum (ILL) �colon (CLL) Advantage
Compliance Advantage

Based on data from Berglund et al,39 Colding-Jørgensen et al,53 Hohenfellner et al,54 Goldwasser et al.55

CCL, colonic circular layer; CLL, colonic longitudinal layer; ICL, ileal circular layer; ILL, ileal longitudinal layer.
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The detubularized ileal reservoir for either continent stomal
diversion or bladder replacement would seem to constitute the ideal
low-pressure reservoir.

Gut mucosa as a substitute for
urothelium
Most research on transposed gut segments has focused on the
potential for malignancy arising in the reconstructed bladder substi-
tute, a contingency that will not be discussed here.

SSttrruuccttuurraall//uullttrraassttrruuccttuurraall  cchhaannggeess  iinn
nneeoobbllaaddddeerr  mmuuccoossaa
Systematic follow-up of the effects of the ileal mucosa in patients
with continent reservoirs results in constant and homogeneous
changes. They seem to be directly related to the time from surgery
and can be subdivided into early and late. From these observations
and those published previously, it seems evident that when the
ileum is removed from its absorptive function and must respond to
a chronic irritative stimulus, the result is biphasic; the first inflam-
matory phase is followed by a second regressive phase in which the
epithelium tends to assume a morphology similar to that of the
urothelium, better adapted for coating and protective functions
than for absorption. Therefore, it is not surprising that it should be
the structures responsible for absorption (brush border and villi)
that suffer the most damage. Considering that in a normal ileum the
villi increase the absorptive surface eightfold in comparison to a flat
surface, their atrophy greatly reduces the area of absorption and,
consequently, the risk of metabolic alterations. Paneth’s cells (which
produce digestive enzymes) and goblet cells seem more tolerant of
the prolonged contact with urine, and the regressive phenomena
appear significantly later. Because the villi and crypta are markedly
shorter, the ileal mucosa tends to become linear (Box 20.1).56 This
also explains the alternation of areas in which cells with few
microvilli (corresponding to the primitive surface epithelium) are

predominant, with others in which goblet cells (corresponding to
the primitive glandular epithelium) are predominant.

After 4 years of follow-up, the areas of villous atrophy predomi-
nate; Paneth’s and goblet cells are scanty, and only few residual
glands are visible. The resulting epithelium has lost its absorptive
and secretive functions to acquire the function of a urinary reser-
voir. Electron microscopy and enzyme histochemistry in the epithe-
lial cells also showed that there was a reduction in the number of cell
organelles and also a decreased metabolic activity.57

Progressive mucosal atrophy has been observed in continent
colonic reservoirs. They show similar, although much less severe,
changes of the microvilli.56,58 Follow-up studies in patients with ileal
conduit also showed atrophic changes with reduction of the villous
height, although there are wide variations between different authors
and individual patients.59

Biologic consequences of exposing
gut mucosa to urine
Intestinal segments vary in handling of solutes. Length of bowel seg-
ment, surface area, duration of urinary exposure, solute concentra-
tion, pH, renal function, and urine osmolality all play a role. The
reservoir surface is exceedingly difficult to estimate. There is no dif-
ference between ileal and colonic mucosa in regard to sodium-
absorbing capacity. However, in the colon, chloride absorption and
bicarbonate excretion are more pronounced, and there is increasing
evidence to suggest that inherent chloride absorption is maintained
when in contact with urine.23,57 Therefore, it may be preferable to use
ileum rather than colon for bladder reconstruction to reduce the
risk of hyperchloremic acidosis, particularly in the presence of renal
impairment.

The final result of the process of maturation can be summarized
as follows:

●● Structure and pharmacologic response of the implanted ileum
(not colon) change to detrusor-like responses.

●● Structural and ultrastructural changes in ileal (not colonic)
mucosa lead to a primitive surface and glandular epithelium
similar to urothelium.

●● The transformation of the ileal mucosa minimizes the risk of
metabolic complications.

Consequently, Mother Nature has engineered a new bladder almost
as good as the one given initially.

Upper urinary tract preservation
In a prospective, randomized study of patients undergoing conduit
or continent reservoir diversion, renal function was evaluated after a
mean follow-up of 10 years.60 Patients scheduled for conduit 
diversion were randomized as to the type of intestinal segment and
technique for ureterointestinal anastomosis. There was a moderate
decrease in the preoperative total glomerular filtration rate (GFR) 
in the ileal and colonic conduit groups (17 and 19 ml/min, 
respectively).

Part of the change in GFR is probably a normal age-related
decrease, which has been estimated to be about 1 ml/min/year at

Box 20.1 Structural and ultrastructural changes in
ileal neobladder mucosa 

1. Early (�1 year): inflammatory
●● Infiltration of lamina propria
●● Rarefaction of terminal web
●● Goblet cell hyperplasia
●● Reduction of microvilli:

a. Toxic effect of urine
b. Low pH
c. Ischemia
d. Lack of contact with intestinal content

2. Late (1–4 years): regressive
●● Villous atrophy
●● Shortening of crypts
●● Goblet cells decreased (�4 years)
●● Flat mucosa
●● Stratified epithelium

Based on data from Aragona et al.56
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ages �50 and 0.5 ml/min/year in younger people.61 If �25% fall in
GFR is defined as renal deterioration, then this occurred in 34% of
patients after a conduit diversion (40% colonic, 28% ileal) and in
28% of those with a continent cecal reservoir. Similar results were
reported in patients with a Kock pouch observed for 5–11 years and
in patients with an ileal bladder substitute.8,62

In a recent report on upper tract preservation, Jonsson et al
describe 25 years of follow-up on kidney function in 126 patients
with a Kock reservoir.63 They reach two significant conclusions: 
kidney function is not impaired by the diversion per se, provided
stenosis is recognized and managed; the patient’s health status is
influenced more by the underlying disease than by the diversion.

Voiding dysfunction
When voiding dysfunction occurs after orthotopic bladder substitu-
tion, quality of life is no better than after failure of alternative forms
of diversion. Functional results should be reported in accordance
with the International Continence Society standards established for
intestinal urinary reservoirs.64

A comparison of the severity and prevalence of voiding dysfunc-
tion in many surgical series is confounded by variability in end-
points, definitions, length of follow-up, patient age and sex, and
surgical technique. Moreover, lower urinary tract symptoms, 
incontinence, or retention rarely have been assessed with validated
outcome instruments and/or voiding diaries. Despite these obvious
limitations, some general observations can be made and are
reviewed in this report.

FFaaiilluurree  ttoo  ssttoorree
Daytime incontinence
In a review of 2238 patients, with a follow-up of 26 � 18 months,
daytime incontinence occurs in 13.3 � 13.6% of patients.65 Func-
tional urethral length does not correlate with daytime urinary
incontinence. Rather, there is a trend for a lower maximal urethral
closure pressure in patients that complain of stress urinary inconti-
nence. More importantly, a suboptimal neobladder capacity is
found in many patients with incontinence. Because the neobladder
enlarges over time, these patients may become continent 6 months
to a year after surgery. Evaluation should be postponed until after
this period.

Risk factors for the development of daytime urinary incontinence
include advanced patient age, the use of colonic segments, and, in
some series, a lack of nerve-sparing techniques.66,67

Daytime continence rates decreased gradually 4–5 years after
bladder substitution.68 One factor is a declining external urethral
sphincter function with age.68 The importance of age is underlined
by the fact that, at 5 and 10 years after surgery, the mean age of the
patients was 68 years and 73 years, respectively. It is noteworthy that
in this age group 10% to 15% of healthy men already report urinary
incontinence.69 Urethral sensitivity, which generally decreases after
radical cystectomy, might be an additional factor. Hugonnet et al
demonstrated that the sensory threshold in the membranous ure-
thra was lower in incontinent patients.70 It was suggested that the
conscious or unconscious sensation of urine leakage in the membra-
nous urethra, which normally produces either a reflex or voluntary
contraction or increased tonus of the external urethral sphincter, is
impaired.

Nocturnal leakage
Some degree of nocturnal leakage is a constant finding in most
reports, even despite a technically sound operation. Nocturnal
incontinence following replacement cystoplasty, which is more
common and lasts longer than daytime incontinence, is a feature
shared by all forms of neobladders. Nocturnal enuresis plagues
nearly 28% (range 0–67%) of patients.65 Similar to daytime inconti-
nence, night-time incontinence resolves as the functional capacity
increases over time. Unlike patients after radical prostatectomy,
those with an orthotopic bladder substitute have no detrusor–
sphincteric reflex that increases urethral closure pressure as bladder
pressure increases. Also, unlike a normal bladder, there are no sen-
sory vesical fibers allowing feedback to the brain to alert the patient
when the reservoir is full, particularly at night (overflow inconti-
nence). As long as the functional capacity is lower than the
(increased) nocturnal urinary output, the use of an alarm clock at
night is recommended until the patient has learned to be awaked by
the new sensation of bladder fullness. Apart from the same mecha-
nisms responsible for the gradual decline in daytime continence
with age, increased night-time diuresis and shift of free water into
the concentrated urine are additional factors.54,71 Nocturnal inconti-
nence may be related to the physiologic circadian rhythm of argi-
nine vasopressin (AVP) secretion and an interdependence among
urine osmolality, distensibility, and peristaltic contractions of the
intestinal segments of a pouch, and the generation of pressure
waves. Nocturnal antidiuresis with subsequently increased urine
osmolality may reduce compliance and increase pressure waves, a
phenomenon that may be reversed by the topical application of 
oxybutynin.54

Sensory innervation of the urethra from the intrapelvic branches
of the pudendal nerve or branches of the pelvic plexus may also have
a role in preventing urinary leakage. Division of these nerves may
result in loss of the afferent innervation of the external sphincter
guarding reflex stimulated by urinary leakage into the proximal 
urethra.72

FFaaiilluurree  ttoo  eemmppttyy
From 4% to 25% of male patients must perform intermittent 
self-catheterization for incomplete emptying of the neobladder.65

The reported functional outcome in female patients differs among
series, particularly in regard to voiding ability. Some reported a
53%19 and 41%73 rate of intermittent catheterization, whereas others
noted a much lower rate of 0%74 and 3%.75 The precise pathogenesis
of urinary retention, or elevated residual urine requiring intermit-
tent self-catheterization, remains uncertain. Angulation of the ure-
thra is the most common basis for obstruction.76,77 An attempt to
preserve continence by lengthening the bladder neck anastomosed
to the urethra can cause obstruction.78 The angle of the reservoir
with the urethra and the supporting system is highly important for
emptying of the neobladder. Comparing good voiders with poor
voiders, Mikuma et al found no differences of intrareservoir pres-
sure. Instead, they demonstrated two findings in poor voiders: 1) the
neobladder outlet was not located at the bottom of the pouch; and
2) funneling of the bladder outlet was not seen even on abdominal
straining.79 A preserved but dysfunctional bladder neck may result
in obstructed voiding; a denervated floppy proximal urethra may
lead to ineffective active relaxation, or simply kinking, during 
voiding, and, thus, incomplete emptying.80,81

In the postoperative period, voiding re-education is of 
paramount importance. Patients must clearly understand the 
principle that lowering outlet resistance is the key to success.
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Increasing intra-abdominal pressure alone does not allow voiding.
Instruction on pelvic floor relaxation, regular voiding to prevent
overdistension, and regular follow-up are essential.82 In some
patients, incomplete voiding is associated with an inability to sustain
abdominal straining.

Complications
The complications of both continent catheterizable reservoirs and
orthotopic bladder substitutes in the hands of the most experienced
surgeons have been considered in detail.83 Reoperation for early
complications overall occurred in 3% of continent catheterizable
reservoirs and 7% of orthotopic bladder substitutions. Reoperation
for late complications overall occurred in about 30% of continent
catheterizable reservoirs and 13% of orthotopic bladder substitu-
tions. We believe that the morbidity of orthotopic bladder substi-
tutes is actually similar to, or lower than, the true rates of morbidity
after conduit formation, contrary to the popular view that conduits
are simple and safe.84–87

There are several new complications unknown during the 
conduit era: incisional hernias as a consequence of the Valsalva
maneuver, neobladder–intestinal and neobladder–cutaneous fistu-
las, mucus formation, and neobladder rupture. The secretion of
mucus can be dramatically increased.88 The constant exposure of the
neobladder to urine is a chronic irritation and leads to morphologic
changes in the reservoir mucosa (see section ‘Intestinal tissues as a
substitute for the bladder. Gut mucosa as a substitute for urothe-
lium’). A relative increase in goblet cell number was evident after 
6 months, continued in the following 8 years, and stopped there-
after. This confirms the clinical observation that, on long-term fol-
low-up, mucus secretion tends to be constant. The increase of goblet
cells results in a shift in the secretive pattern towards sialomucins.89

Probably this shift makes the mucus less viscous and therefore 
N-acetyl-L-cystein is not necessary for most of the patients after
6–18 months.

Spontaneous late rupture of neobladders is a rare, but 
potentially life-threatening, complication. In the majority of cases it
is secondary to acute or chronic overdistension and bacterial 
infection. Other factors are minor blunt abdominal trauma or 
urethral occlusion. Chronic ischemic changes of the neobladder
wall, possibly facilitated by detubularization and the variability of
the mesenteric circulation, are additional factors that lead to 
perforation. The rupture site is typically the upper part of the right
side of the reservoir. This is the most mobile part of the reservoir,
and it undergoes the most marked distension during overfilling,
which may constitute an additional factor for perforation in this
location.7

There is no reliable procedure to establish the diagnosis. Cystog-
raphy is misleading in three out of four patients with neobladder
rupture. A high index of suspicion and early aggressive operative
treatment in patients suspected of having a neobladder rupture are
instrumental in providing a successful outcome. (Editor’s note: We
have managed three patients with neobladder rupture, and no evi-
dence of an acute abdomen, conservatively with Foley catheter
drainage without surgical intervention.) Prevention of neobladder
rupture requires careful monitoring of neobladder emptying.90

Physicians must be aware of the risk of rupture. Patients must be
encouraged to void regularly, especially at bedtime, and to perform
clean intermittent self-catheterization to avoid chronic reservoir
overdistension. In the event that an anesthetic is required, proper
bladder drainage should be performed.

Medical advantages of
neobladder urinary diversion
versus conduit diversion
Orthotopic bladder replacement stimulates earlier cystectomy at a
time when the potential for cure is highest. When orthotopic recon-
struction was considered experimental surgery, we offered cystec-
tomy patients the choice of a neobladder versus a conduit. We
evaluated the intervals from the primary diagnosis of bladder can-
cer, the diagnosis of invasive cancer, and the recommendation of
cystectomy to cystectomy, as well as the number of previous
transurethral resections of bladder tumor. Our data clearly suggest
that the option of the neobladder may decrease physician and
patient reluctance early in the disease process, thus increasing the
survival rate significantly.91

The overall incidence and impact of ureterointestinal leakage
remains rather constant, regardless of the form of urinary diversion
used. However, if a bag leaks, it does so to a substantial degree that
cannot be easily disguised. This contrasts with leakage of orthotopic
bladder substitutes, which tend to be a little more than a few drops
or milliliters, and thus can be controlled with a pad.

UUppppeerr  ttrraacctt  ssaaffeettyy  
See section ‘Reflux prevention in neobladders’.

MMeettaabboolliicc  ssaaffeettyy
Metabolic and nutritional complications of urinary diversions
through bowel segments are common but, fortunately, not often
severe. When metabolic abnormalities are problematic, deteriora-
tion or baseline insufficiency in renal function is the most likely
cause. Deterioration is most commonly associated with obstruction
or infection.24,92–94 The urologist should be acutely aware of the
potential for metabolic derangements when the prediversion creati-
nine is greater than 2.0 mg/dl. The more ileum used for reservoir
construction, the higher the incidence of postoperative metabolic
acidosis. This leads to the greatest advantage a conduit has over a
neobladder.

QQuuaalliittyy  ooff  lliiffee
Some quality of life studies suggest that patients tolerate the ortho-
topic bladder better than an ileal conduit.95 However, other outcome
studies have pointed out that the orthotopic neobladder fails to pro-
vide increased quality of life compared to an ileal conduit when
patients experience voiding dysfunction. The patient satisfaction
rate is high with either type of diversion, thus requiring the surgeon
to provide a full and informed consent regarding all of the diversion
options.96–98

In fact, ileal conduit patients may find life with an ileal conduit
better than anticipated in terms of satisfaction, whereas continent
diversion patients, if they anticipated their internal reservoir to work
as well as their original bladder, may be dissatisfied. Patient satisfac-
tion depends on the anticipated results—this is largely a function of
informed consent and a realistic preparation by the clinician and
enterostomal therapist in explaining, before surgery, the physical
and lifestyle changes required postoperatively.
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The effects on sexual function of radical cystectomy and the
accompanying urinary diversion may be difficult to separate. The
presence of an external appliance may impose additional barriers to
sexual function for both men and women and their partners.

Other advantages of a neobladder are superior cosmetic appear-
ance, and the potential for normal voiding function and continence.
There is no need for an abdominal stoma, and therefore no need for
a stomal appliance.

Conclusion
The disadvantages of conduits stimulated the development of ortho-
topic bladder substitutes. The early and late complication rates of
orthotopic bladder substitutes are actually similar to, or lower than,
the true rates of morbidity after conduit formation, contrary to the
popular view that conduits are simple and safe. The experience with
orthotopic bladder substitution has shown that patients who are
well motivated and carefully selected can obtain outstanding out-
comes.7,9,10,11,89,99 For these patients, life is similar to that with a native
lower urinary tract. Enthusiasm for the use of orthotopic recon-
struction, however, should be tempered by an understanding of its
indications and how not to contravene them.
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Continent cutaneous diversion

Christoph Wiesner, Randall G Rowland, Joachim W Thüroff

Introduction
Kock devised the first continent ileostomy reservoir for proctocolec-
tomized patients in 1969. It was used first in 1975 for continent
cutaneous urinary diversion.1 Since that time, several surgical proce-
dures for continent cutaneous diversion have been developed using
different bowel segments for reservoir construction. Numerous
modifications of reservoir construction have been established as well
as surgical techniques for ureteral implantation and for construction
of a continence mechanism.

In bladder cancer patients, in whom orthotopic diversion is not
feasible, continent cutaneous diversion provides a catheterizable
low-pressure reservoir, which contributes to an increased quality of
life and body image.

Indications and patient selection
Indications for continent cutaneous diversion are cystourethrec-
tomy for bladder cancer, when preservation of the sphincter and
urethra are not possible due, for example, to positive urethral biop-
sies or positive intraoperative surgical margins. In addition, ortho-
topic bladder substitution should not be recommended for patients
with incontinence due to urethral sphincter incompetence.

Careful patient selection for motivation, compliance and manual
dexterity to perform self-catheterization is necessary to ensure suc-
cess of the continent diversion in the long term. Patients with previ-
ous irradiation encompassing bowel segments required to construct
the reservoir, bowel resection, and chronic inflammatory bowel dis-
ease (Crohn’s disease, ulcerative colitis) should be excluded.

Contraindications for continent cutaneous diversion are inade-
quate manual dexterity to perform self-catheterization and reduced
intellectual capacity of understanding the reservoir and its function.
Furthermore, renal function must be adequate to compensate for
reabsorption of acids and liquids from the intestinal reservoir (clear-
ance >50% of age-specific norm, serum creatinine �2.0 mg/dl).

Preoperative preparation
Preoperative radiographic imaging includes intravenous pyelogra-
phy (IVP) for exclusion of upper tract urothelial cancer. If upper
tract dilation is present, a radioisotope study should be performed to
ensure adequate renal function. If large bowel is used for reservoir
construction, a colonic contrast study or colonoscopy to check for
bowel polyps and diverticulosis is recommended.

For bowel preparation a liquid diet is given the day before
surgery. For bowel cleansing, 3–4 liters of hyperosmotic solution are
administered. Subcutaneous prophylaxis for deep vein thrombosis
is started the evening before surgery and antithrombotic stockings
are used perioperatively. Patients are shaved just before surgery.
Patient positioning for surgery is supine with some hyperextension.

Postoperative care

Full parenteral nutrition is administered until regular bowel move-
ments are encountered. Antibiotic therapy includes metronidazole
for 5 days and amoxicillin until removal of the ureteral stents. The
reservoir is irrigated twice a day with saline to avoid mucus forma-
tion and catheter blockage. The ureteral stents are usually removed
between days 8 and 10 after surgery. After removal of the ureteral
stents, drainage of the upper urinary tract is studied by ultrasound
or IVP. Before removal of the indwelling catheter, 3 weeks postoper-
atively, a pouchogram is performed to check for extravasation and
ureteral reflux. Patients are then instructed to perform intermittent
self-catheterization. The interval between catheterization should not
exceed 2 hours initially, and is to be stepwise increased until the
pouch capacity reaches 500–600 ml.

Follow-up

When the indwelling pouch catheter is removed about 3 weeks 
postoperatively, and urine storage is initiated in an intestinal urinary
reservoir, patients are at risk of developing metabolic acidosis. Close
follow-up of the acid–base balance from capillary blood gas analysis
is required. Acid–base balance may vary between –2.5 and
�2.5 mmol/l; acid–base balance below –2.5 mmol/l should be 
corrected by alkali substitution.

Serum creatinine and electrolytes should be obtained every 
3 months in the first postoperative year.

Renal ultrasound is essential to check for postoperative
hydronephrosis and should be obtained every 3 months within the
first year after surgery. The interval can be prolonged to every 
6 months in the second year and to once a year after 3 years. If
hydronephrosis is diagnosed, diuretic radioisotope studies (e.g.
MAG-III clearance) are recommended for differentiation between
dilation and obstruction.

Patients with continent urinary diversion are at theoretical 
risk of developing cancer at the site of the ureteral implantation.
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Hence pouchoscopy starting 5 years postoperatively is recom-
mended once a year.

Surgery

The basic principles of continent cutaneous diversion focus on cre-
ation of a high-capacity and low-pressure reservoir, which can easily
be emptied by intermittent self-catheterization, preserves the upper
urinary tract, and provides continence by its specific outlet. A vari-
ety of surgical techniques using different bowel segments have been
established. Numerous variants of pouch formation, ureteral
implantation, and outlet construction have been introduced and
combined in modifications of original techniques to reduce the risk
of complications and to optimize clinical outcome.

Kock pouch
Kock was the first to present a continent ileal reservoir for urinary
diversion using 60–70 cm of ileum for pouch formation and con-
struction of two valves (Figure 21.1). At the proximal and distal ends
of the ileum, which has been excluded from the fecal stream for
pouch formation, 10–12 cm of bowel each are left intact for creation
of the afferent and efferent valves. The remaining 40 cm of ileum is

incised antimesenterically, sutured side-to-side in a U-shape, folded
over, and closed to a spherical pouch (Figures 21.2, 21.3). For the
final position, the reservoir is rotated in such a manner that the pos-
terior aspect is brought anteriorly (Figure 21.4). Strips of fascia from
the anterior rectus sheath or of Marlex mesh are used around the
base of the intussusception to secure the afferent antirefluxing valve
and the efferent continence valve. The ureters are implanted end-to-
side into the afferent ileum. The nipple valves are intussuscepted
over a length of 5 cm and fixed by four rows of staples (Figure 21.5).
The technique was later modified with a longer ileal intussusception
by placing three staple rows at the 6, 10 and 2 o’clock positions and
fixation of the nipple by inserting fibrin glue and several sutures at
the intussusception.2

60–70 cm

50 cm

Figure 21.1
Kock pouch cutaneous diversion. 60–70 cm of ileum are isolated
approximately 50 cm above the ileocecal valve. The bowel is
positioned in a U-shape. Adapted from Kock NG, Nilson LD,
Nilson LJ, Philipson BM. Urinary diversion via a continent 
ileal reservoir: Clinical results in 12 patients. J. Urol
1982;128:469–475.

A

B

Figure 21.2
Kock pouch cutaneous diversion. The ileum is incised along its
antimesenteric border and sutured side-to-side in a U-shape.
Adapted from Kock NG, Nilson LD, Nilson LJ, Philipson BM.
Urinary diversion via a continent ileal reservoir: Clinical results
in 12 patients. J. Urol 1982;128:469–475.
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CCoommpplliiccaattiioonn  rraatteess
Complications with the need for surgical reintervention range
between 32% and 53%.2–8 In a series of 40 patients with Kock pouch
diversion, early pouch-related complications were encountered in
25%, including two patients with reoperation for pouch rupture and
pinhole fistula at the efferent segment.2 Eight patients were re-hos-
pitalized, seven because of pouch sepsis, which was associated with
transient acidosis, and one with a pelvic abscess.

Late complications were most frequently associated with dys-
function of the efferent segment including stomal incontinence
(17–23%), nipple prolapse/nipple gliding (7–10%), stomal stenosis
(0–10%), or calculus formation (8–15%). Complications of the
afferent segment are rare and comprise mostly strictures of the
ureteroileal anastomosis (2–5%), ureteral reflux (2–13%), afferent
nipple stones (5.2%), or afferent limb stenosis in 4.3%.8 Continence
rates vary between 78% and 94%.

Figure 21.3
Kock pouch cutaneous diversion. Closure of the reservoir is
performed by two inverting running sutures.  Adapted from
Kock NG, Nilson LD, Nilson LJ, Philipson BM. Urinary diversion
via a continent ileal reservoir: Clinical results in 12 patients. 
J. Urol 1982;128:469–475.

Figure 21.4
Kock pouch cutaneous diversion. For the final positioning, the
reservoir is rotated in such a manner that the posterior aspect is
brought anteriorly.  Adapted from Kock NG, Nilson LD, Nilson
LJ, Philipson BM. Urinary diversion via a continent ileal
reservoir: Clinical results in 12 patients. J. Urol
1982;128:469–475.

Figure 21.5
Kock pouch cutaneous diversion. The nipple valves are fixed by
ileal intussusception with three rows of staples. The afferent
valve serves as antireflux mechanism to ureteral implantation,
the efferent valve as the continent outlet. The valves are
secured by strips of fascia or Marlex mesh, which are positioned
around the base of each valve.  Adapted from Kock NG, Nilson
LD, Nilson LJ, Philipson BM. Urinary diversion via a continent
ileal reservoir: Clinical results in 12 patients. J. Urol
1982;128:469–475.
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10–15 cm
10–15 cm

Figure 21.6
Mainz pouch diversion. 10–15 cm of cecum and ascending colon
and two ileal segments of the same length are used for
reservoir construction.

Figure 21.7
Implantation of the ureters by extramural serosa lined tunnel
technique. The serosa of the adjacent bowel segments is sutured
approximately 2 cm from the margins by a nonabsorbable
running suture for construction of the bed of the tunnel.

Figure 21.8
Extramural serosa lined tunnel. After the ureters have been
positioned into the serosa bed, the tunnel is closed by closing
the bowel margins over it using a running absorbable suture.

Figure 21.9
Extramural serosa lined tunnel. The neo-orifices are created by
6-0 sutures of the ureter with the intestinal mucosa.
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Mainz pouch and
alternative/modified procedures
The Mainz pouch I procedure was established in 1983 using
10–15 cm of cecum and ascending colon and two terminal ileal seg-
ments of equal length for reservoir construction (Figure 21.6).9 The
surgical procedure comprises antimesenteric incision of ileum,
cecum, and ascending colon, and side-to-side anastomosis of the
ascending colon with the terminal ileal loop, and of the latter with
the proximal ileal loop. The anterior wall of the pouch is closed by a
single row of running sutures.

Both ureters are implanted in an antirefluxing manner into the
large bowel using the submucosal tunnel technique described by
Goodwin et al.10 Alternatively, the Aboul-Enein technique is per-
formed for preoperatively dilated ureters in order to avoid postop-
erative obstruction (Figures 21.7–21.9).11 The technique entails
fashioning of two serosa lined extramural tunnels, and was 
first applied to the W-shaped ileal neobladder. The ‘buttonhole’
technique implies direct refluxing ureteral implantation.12

Originally, the continent outlet was created using 12–15 cm of
terminal ileum, which was left intact and was intussuscepted
isoperistaltically over a length of about 5 cm through the ileocecal
valve. Fixation of the segment was performed by three rows of 
metal staples, one of which fixed the nipple to the reservoir wall
(Figure 21.10). Since 1990, the submucosally embedded in-situ appen-
dix is increasingly used for construction of the continent outlet.13 The
submucosal tunnel is created by seromuscular incision of the tenia
libra (Figure 21.11). The appendix is flipped over into the submucosal
bed and the seromuscularis layer is closed over it (Figure 21.12).

The seromuscular and full-thickness bowel flap tubes were 
presented in 1995 as an alternative procedure for patients in whom
the appendix was not available.14 For the seromuscularis bowel flap
tube, a 3 � 5 cm pedicled flap is created by an inverted U-shaped
incision along the tenia libra and then tubularized. The bowel flap
tube is embedded submucosally by closing the lateral margins of the
seromuscular incisions over it. In the full-thickness bowel flap tube
technique, the pedicled bowel flap is excised from the anterior tenia

A

B

Figure 21.10
Intussuscepted ileal nipple. (A) 12–15 cm of terminal ileum are
used for construction of the intussuscepted ileal nipple valve.
The ileum is left tubularized and intussuscepted isoperistaltically
through the ileocecal valve and secured by three rows of metal
staples. (B) One row of staples fixes the nipple to the reservoir wall.

Figure 21.11
Appendiceal stoma. The seromuscularis is incised along the tenia
libra.
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and embedded into a submucosal tunnel at the tenia omentalis 
(Figures 21.13 and 21.14).

The transverse colonic pouch (Mainz pouch III, transverse
ascending or transverse descending pouch) was created for conti-
nent urinary diversion in patients with previous pelvic irradiation.15

A total of 15–17 cm of transverse colon and either ascending or
descending colon are used (Figure 21.15). The outlet is created by
tapering a 5–7 cm tubular colonic segment into a tube, which is
embedded into a serosal or submucosal tunnel (Figure 21.16). The

ureteral implantation follows the Goodwin technique or the serosal
extramural tunnel technique (Figure 21.17).

CCoommpplliiccaattiioonn  rraatteess
Since the creation of the Mainz pouch, several techniques for outlet
construction and ureteral implantation have been developed. The
initial complication rates for sutured and stapled ileoileal intussus-
ception nipples of 45% decreased to 10% for nipples with additional
fixation to the ileocecal valve.16,17 Minor complications of the intus-
suscepted ileal nipple are calculus formation (3–5.5%) and stoma
stenosis (1.9–11.7%)18,19; major complications were nipple necrosis
(3.8%) and nipple prolapse/nipple gliding (6.6%).18

Stoma stenosis is the most frequent complication of the appendix
outlet, ranging from 14.6% to 21%.17–20 Development of calculi is

A

B

Figure 21.12
Appendiceal stoma. (A) The appendix is flipped over into the
submucosal bed. (B) The tunnel is finished by closure of the
seromuscularis over the appendix.

A

B

Figure 21.13
Full-thickness bowel flap tube. (A) A flap is created by an
inverted U-shaped incision along the tenia libra of the cecum
and tubularized (B).
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rare. Major complications were appendiceal necrosis (2.1–2.5%)
with the consequence of surgical revision and replacement by an
ileal nipple.18,20 Continence rates of the appendix outlet range
between 98% and 100%.18–20

Stoma stenoses were seen in 11% of patients with a full-thickness
bowel flap tube.21 Antirefluxing ureteral implantation with a sub-
mucosal tunnel was associated with a 5.7% ureteral obstruction rate
for preoperatively nondilated ureters, and a 16% obstruction rate
for preoperatively dilated systems at long-term follow-up.22 Direct
ureterointestinal implantation was performed in 30 patients with
Mainz pouch diversion.12 The technique was used for primary anas-
tomosis in 20 patients, and for reimplantation in cases of stenosis of
the ureterointestinal anastomosis in another 10 patients. At follow-
up there was no deterioration of kidney function and no evidence of
obstruction; reflux occurred in one renal unit only without necessity
for intervention.

Complication rates (18%) of the transverse colonic pouch
(Mainz III) were related to the tapered colonic efferent segment with
stoma incontinence in 5% and stoma stenosis in 14%.15 Stoma

A

B

Figure 21.14
Full-thickness bowel flap tube. (A) The tube is embedded into a
submucosal tunnel at the tenia omentalis. (B) The tunnel is
finished by closing the lateral margins of the seromuscularis.

incontinence required surgical revision by creating a new outlet.
Patients with stoma stenosis were treated by endoscopic scar 
incision (67%) or by open surgical YV-plasty (33%).

Indiana pouch
The Indiana pouch was developed in 1984 as a modification of the
Gilchrist procedure.23 Up to 8–10 cm of terminal ileum and
25–30 cm of cecum and ascending colon are isolated and opened
along the antimesenteric border (Figure 21.18A). The distal end of
the opened colon is folded down to the apex of the incision. The
reservoir is closed with a single layer of sutures (Figure 21.18B,C). If
the reservoir was to be constructed by mechanical stapling, a 2–3 cm
incision at the antimesenteric border of the cecum opposite to the
ileocecal valve is performed. The distal end of the colonic segment is
folded down to the cecal incision, fixed by holding sutures, cut open
and stapled between the holding sutures using the GIA stapler with
absorbable staples until complete detubularization of the colonic
segment is achieved. The edges of the opposing colonic segments are
finally closed by absorbable Ta 55 staples. Originally, ureteral
implantation was performed through a T-shaped incision of 
the colonic tenia, leaving the mucosa intact (Figure 21.19A). 
The ureteral neo-orifice was established after mucosal incision 
(Figure 21.19B), and the submucosal tunnel was closed by a running
suture of the incised seromuscularis (Figure 21.19C, D). Currently a
refluxing end-to-side direct anastomosis is used. The efferent seg-
ment is constructed by tapered ileum. The antimesenteric portion of
the terminal ileum is tapered using metal GIA staples, leaving a
residual caliber of ileum that allows easy passage of an 18 Fr.
catheter. The outlet is imbricated and secured by sutures at the 
junction of ileum and cecum to create a functional continence
mechanism (Figure 21.20).

Figure 21.15
Transverse colon pouch diversion (Mainz III). The colonic pouch
(Mainz III) is constructed by a 15–17 cm segment of transverse
colon and either ascending or descending colon. Adapted from
Leissner J, Black P, Fisch M, Hockel M, Hohenfellner R. Colon
pouch (Mainz pouch III) for continent urinary diversion after
pelvic irradiation. Urology 2000;56:798–802.
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The procedure was modified by Managadze, who embedded the
tapered ileum segment into a submucosal tunnel by incision of the
seromuscularis between the tenia libra and the tenia mesocolica of
the cecum.24

CCoommpplliiccaattiioonn  rraatteess
Complication rates of urinary diversion using the Indiana pouch
procedure were investigated in several studies and revealed a total

rate of surgical reinterventions ranging between 10.8% and
52.0%.25–27 Pouch-related complications were pouch rupture
(2.5–3.2%) and calculus formation (3.7–10.5%). Complications of
the efferent segment were stoma stenosis (3.7–15.2%) and stoma
incontinence (1.2–28.2%). Obstruction of the ureteral anastomosis
was recognized in 0% to 7.2%. Preoperative radiotherapy did influ-
ence postoperative outcome negatively.

Complication rates of 130 patients, including 34 (26%) patients
with preoperative pelvic irradiation, were reported, in whom the
Indiana pouch was performed for urinary diversion.28 The overall
complication rate was 12%; ureteral obstruction was seen in 15% of
the patients with preoperative irradiation and in 4% without preop-
erative irradiation. Stoma incontinence developed in 4% of the
patients, all of whom had undergone preoperative radiotherapy.

Florida pouch
In 1987 Lockhart described an alternative colonic reservoir (Florida
pouch) that included cecum, ascending colon, one-third of the right
transverse colon, and 10–12 cm of the terminal ileum for the out-
let.29 The colon is U-folded, fully detubularized, and closed by a
locked running suture. Ureteral implantation was originally per-
formed using the Le Duc antirefluxing ureteroileal implantation by
ureteral fixation in a mucosal sulcus,30 or by the Goodwin technique
(described above).10 It was later modified into a direct anastomosis

Figure 21.16
Transverse colon pouch diversion (Mainz III). (A) The outlet is
created by tapering a 5–7 cm tubular colonic segment into a
tube, which is embedded into a serosal tunnel (B). Adapted from
Leissner J, Black P, Fisch M, Hockel M, Hohenfellner R. Colon
pouch (Mainz pouch III) for continent urinary diversion after
pelvic irradiation. Urology 2000;56:798–802.

Figure 21.17
Transverse colon pouch diversion (Mainz III). The ureters are
implanted by the Goodwin technique, or by an extramural
serosal tunnel. Adapted from Leissner J, Black P, Fisch M, Hockel
M, Hohenfellner R. Colon pouch (Mainz pouch III) for continent
urinary diversion after pelvic irradiation. Urology
2000;56:798–802.
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A B C

Figure 21.18
Indiana pouch diversion. (A) 8–10 cm of terminal ileum and 25–30 cm of cecum and ascending colon are used for construction of the
Indiana pouch and opened along the antimesenteric border. (B) The distal end of the opened colon is folded down to the apex of the
incision, and closed with a single layer of sutures (C). Adapted from Rowland RG. Present experience with the Indiana Pouch. World J
Urol 1986;14:92–98.

A B

DC

Figure 21.19
Indiana pouch diversion. (A) Ureteral implantation is performed through a T-shaped incision of the colonic tenia leaving the mucosa
intact. (B) The ureteral orifice is established after mucosal incision. (C) The spatulated ureter is anastomosed to the bowel mucosa by
single sutures and D the seromuscularis is closed over it. As an alternative, a direct end-to-side anastomosis can be performed.
Adapted from Rowland RG. Present experience with the Indiana Pouch. World J Urol 1986;14:92–98.
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of the ureters to the colon, avoiding an antirefluxing implantation.31

The ureteral adventitia is fixed to the seromuscularis of the bowel
with four quadrant sutures, and the spatulated ureter is sutured to
the bowel mucosa. The terminal ileum is used as the efferent seg-
ment. The ileum is left attached to the reservoir and plicated with
two parallel rows of sutures, placed longitudinally into the ileum
and ileocecal valve.

CCoommpplliiccaattiioonn  rraatteess
Complication rates of ureter implantation were evaluated 
concerning the ureteral implantation technique (tunneled by 
Le Duc/Goodwin or nontunneled end-to-side anastomosis).31,32

Ureteral obstruction was noted in 13.3% with tunneled implanta-
tion, and in 4.9% with end-to-side implantation of the ureters; how-
ever, the rate of refluxing units was higher in the latter group (7.0%

versus 3.3%). Complications of the efferent segment were stoma
incontinence in 3.0% to 6.7%, and stoma stenosis in 4.0% to
10.0%.17,30 Pouch stones were seen in 3.0% to 5.4%.6,33

Conclusion
Continent cutaneous diversion with a catheterizable abdominal wall
stoma is a reproducible and safe alternative for patients in whom
orthotopic urinary diversion is not feasible. To ensure success of
continent cutaneous diversion, careful patient selection is required
prior to surgery.

Several techniques using only small bowel, small and large bowel
segments, or large bowel only have been developed for creation of a
high-capacity and low-pressure reservoir, which contribute to an
increased quality of life and body image of the patients. Numerous
surgical techniques and modifications referring to reservoir construc-
tion, ureteral implantation, and creation of the outlet have been 
established in the past. Variations of procedures and growing experi-
ence with bowel reservoirs have led to a reduction of their specific
complication rates in the long run. Most of the complications are
related to the reservoir outlet and can be treated by minor surgical
interventions. Postoperatively, a close follow-up including acid–base
balance, serum creatinine, serum electrolytes, and ultrasound 
of the upper urinary tract are essential. Pouchoscopy, starting 5 years
postoperatively, is recommended once a year to check for tumor
development.
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Noncontinent urinary diversion

Wiking Månsson, Fredrik Liedberg, Roland Dahlem, 
Margit Fisch

Introduction
Noncontinent urinary diversion remains the most commonly used
method for reconstructing the lower urinary tract in conjunction
with radical cystectomy. Thus, in 2002 in Sweden, 64% of all
patients undergoing cystectomy within 3 months of diagnosis
received a noncontinent form of reconstruction, while 13% got a
continent cutaneous diversion and 21% an orthotopic bladder sub-
stitute. Data were missing for 3%.1 This is not surprising considering
the high age of the patients at cystectomy. It is our impression that
older patients are, in general, little interested in continent recon-
struction, although there are exceptions. Most of them want a 
simple system with low risk of early and late complications and a
short hospital stay. We believe that 80 years of age is an arbitrary
upper limit for recommending continent reconstruction. In fact,
many patients above the age of 70 settle for an ileal conduit at the
final counseling after having been informed about pros and cons,
read some literature and, if possible, having met patients with differ-
ent types of reconstruction. In addition, when a malignant disease is
present, there seem to be no major differences in the quality of life
when comparing patients with incontinent diversion and those with
continent diversion.2

Other facts that contribute to a high incidence of noncontinent
diversion are that a substantial number of patients turn out to have
very advanced disease at laparotomy, and that a considerable number
of cystectomies are performed outside major centers. Improvements
in the quality of the appliances and the development of enterostomal
therapy into a specific field of its own have been important for the
acceptance of noncontinent diversion. Marking the site of the stoma
and managing stomal complications are today carried out in close
cooperation between the urologist and the stoma therapist.

Patient preparation
Together with the stoma therapist, the urologist should mark the
site of the stoma prior to surgery. It should be placed in an area free
of scars and skin folds, and most often it will be slightly below a line
between the umbilicus and the anterior superior iliac spine. The
adhesive portion of the appliance is usually a quadrant with the side
7–8 cm, which will influence position with regard to the umbilicus
and the iliac spine. The patient should wear the appliance for a day
or two preoperatively.

When a colonic conduit is planned, imaging with water-soluble
contrast media should be performed in order to exclude polyps and

diverticula. Bowel preparation is important in order to reduce infec-
tious complications and for ease of working with the bowel intraop-
eratively. There are many suggestions as to how to prepare the
bowel. Most common seems to be intake of polyethylene glycol 
or phospho-soda preparations. Alternatively, the intestine can be
irrigated with 8–10 liters of Ringer’s lactate solution via a gastric
tube. Intraoperatively, broad-spectrum antibiotics such as cefoxitin
or tetracycline together with metronidazole are usually given.

Surgical techniques

Cutaneous ureterostomy
This method of diversion is infrequently used today, and there are
few reports in the literature during the past 10 years. The main indi-
cation has been palliation in advanced stages of bladder cancer.
However, the current method of diversion of urine is usually
through percutaneous nephrostomy tube. Cutaneous ureterostomy
is associated with less risk of early complications than conduit diver-
sion. Thus, Martinez-Pineiro et al3 reported an incidence of 7% of
such complications after cystectomy, whereas it was three times
higher if a conduit was created. Stomal stenosis is a frequent prob-
lem, especially in nondilated ureters. However, high patency rates
have been reported following primary plasty of the ureterocuta-
neous junction.4,5 In addition, new materials allow for leaving
indwelling single J-shaped stents in cases of ureterocutaneous
obstruction for long periods of time with little tendency for infec-
tion and encrustation.

In certain cases cutaneous ureterostomy can be combined with a
transureteroureterostomy with acceptable results. However, there is
a risk with this procedure of urine pendulating from one ureter to
the other—the ‘yo-yo phenomenon’—due to disrupted ureteric
peristalsis. In order to diminish this risk, the recipient ureter should
be mobilized only to the level where the anastomosis will be per-
formed.6 The end of the nondilated donor ureter is cut obliquely and
sutured without tension end-to-side to the recipient ureter, which is
usually dilated.

Conduit diversion
Conduits can be constructed from stomach, jejunum, ileum, and
colon, and there are specific indications for each conduit.
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IIlleeaall  ccoonndduuiitt
This is the most common form of urinary diversion in conjunction
with radical cystectomy. A 15–20 cm long distal ileal segment is iso-
lated and the ureters implanted in the proximal end, most usually
with a refluxing technique (Figure 22.1). There are many techniques
described, the ‘classical’ ones being a Nesbit-like technique as 
used in Bricker’s original publication7 and the Wallace technique8

(Figure 22.2). In Lund, the standard method is the open technique
described by Sundin and Pettersson9 (Figure 22.3). The stoma is
usually below and to the right of the umbilicus.

Although originally described in the early 1930s, the ileal conduit
did not attain clinical popularity until 20 years later, after the publi-
cations by Eugene Bricker.7,10,11 It quickly replaced ureterosigmoi-
dostomy as the preferred method for urinary diversion with a lower
incidence of metabolic disturbances, the most common being
hyperchloremic acidosis. The technique has a low degree of com-
plexity and a vast experience of ileal conduit has been gained. How-
ever, few publications have appeared during the last decade, when
instead the focus has been on continent reconstruction.

Is radical cystectomy associated with fewer complications when
combined with an ileal conduit than in conjunction with continent
reconstruction? Some studies have failed to find such differences
when stratifying, according to the comorbidity index.12–15 The
authors are skeptical as to whether these findings have general
applicability within this field: the more complicated the surgery, the
higher the likelihood of complications, early as well as late. This
should also be part of the preoperative information provided to the
patient.

JJeejjuunnaall  ccoonndduuiitt
The jejunal conduit received a bad reputation because of several
reports in the 1970s on ‘the jejunal conduit syndrome’, characterized

Figure 22.1
(A) Ileal conduit. (B) Patient with ileal conduit diversion.

by hypochloremia, hyponatremia, and hyperkalemia and by acido-
sis, caused by the inherent absorptive characteristics of the jejunum.
The clinical signs are dehydration and lethargy; treatment is by
intravenous sodium chloride, which often has to be followed by oral
salt supplementation for some period of time.16,17 However, a recent
report expressed satisfaction with this type of diversion and found a
low incidence of electrolyte problems.18 The authors stressed that a
short conduit should be used. A possible indication is when the dis-
tal ileum cannot be used, as in radiation enteritis.

GGaassttrriicc  ccoonndduuiitt
The gastric conduit can be used in exceptional cases. The good
blood supply, relatively poorly absorbing mucosa, and acidification
of urine have been considered advantageous.19 In Lund, we have
experience with four patients, three of whom had severely reduced
renal function and required diversion. The conduit was created
from the gastric antrum using the GIA instrument and we have seen
no early or late complications. However, ulcer formation with per-
foration and subsequent death has been described.20

CCoolloonniicc  ccoonndduuiitt  ddiivveerrssiioonn
In 1952, Übelhör described the use of a colonic segment for conduit
urinary diversion.21 Later reports by Mogg in 196722 and Morales
and Golimbu in 197523 confirmed the usefulness of a sigmoid con-
duit. Today the sigmoid conduit is used mainly for intermediate
diversion in children.24,25 The transverse colonic conduit described
by Hohenfellner and Wulff in 197026 has been increasingly used in
patients with bladder cancer or gynecologic malignancies in whom
radiotherapy has been given.27,28 With its cranial position in the
abdominal cavity, the transverse colon is outside the irradiation field
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Figure 22.2
(A) Nesbit type of ureteric implantation as used by Bricker.
(B) Ureteric implantation, ‘head-to-tail’, according to Wallace.8

Figure 22.3
Ureteric implantation according to Sundin and Pettersson.9

used for pelvic malignancies, and the long mesentery enables indi-
vidual adaptation.

Both the sigmoid and the transverse colon offer the possibility of
antirefluxing ureteral implantation, and these segments are less
prone to stomal stenosis than the ileum. A direct anastomosis of the
conduit to the renal pelvis represents an option in patients with total
damage to the ureters by irradiation or retroperitoneal fibrosis, and
in patients with recurrent superficial urothelial tumor in a single
kidney.29

Sigmoid conduit
A 12–15 cm segment is isolated, respecting the blood supply. Bowel
continuity is established using one-layer seromuscular single
sutures. The ureters can be implanted directly (Nesbit technique) or
via a submucous tunnel using an open end-to-side or ‘buttonhole’
technique. The conduit is usually placed lateral to the remaining sig-
moid colon, probably with less risk of postoperative intra-abdomi-
nal complications (Figure 22.4).

Transverse conduit
A more extensive bowel mobilization including the hepatic and
splenic colon flexure is required for this type of diversion. The

Figure 22.4
Sigmoid conduit.

omentum should be dissected off the transverse colon. Subse-
quently, the desired segment is isolated. Ureteral implantation is
identical to the techniques used for a sigmoid conduit (Figure 22.5).
For the direct anastomosis of the renal pelvis to the ureters, the lat-
ter are divided at the ureteropelvic junction and the renal pelvis is
spatulated longitudinally. The right renal pelvis is anastomosed end-
to-end to the aboral end of the conduit, whereas an end-to-side
technique is used for the left renal pelvis.
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Complications
Long-term follow-up complications of ileal conduit diversion are
frequent, the most common being stomal/peristomal problems,
parastomal hernia, conduit stenosis, and upper tract deterioration.
The incidence of these correlates with length of follow-up.30

Stomal and peristomal
complications
These include erythematous/erosive, pseudoverrucous skin lesions,
fungal infections, and stenosis, and retraction of the stoma. The skin
lesions are often a consequence of inappropriate construction of the
stoma, such as a flush stoma (Figure 22.6). Other causative factors
may be allergic reaction to, or poor fit of, appliances and alkaline
urine. These complications jeopardize adherence of the plate of the
appliance to the skin and thus entail risk of urine leakage. It should
be remembered that the stoma is the only part of the diversion that
the patient can see and actively take care of. A spout at least 2 cm in
length should be fashioned, which will decrease the risk of paras-
tomal complications. The spout should protrude into the appliance
bag. The appliance will fit much better and there will be less risk of
urine leakage. Studies show that stomal and peristomal problems are
common, being reported in up to 30%.30,31 Such complications may
secondarily affect the patient’s lifestyle and also cause emotional and
psychosocial problems, aspects of urinary diversion that have
increasingly attracted interest. The quality of life issue is covered in
Chapter 60.

Parastomal hernia
This occurs in 5% to 15% of patients.30,32 Parastomal hernias are
rather large, and although the majority of patients are asympto-
matic, some need surgery (Figure 22.7). There is a high recurrence
rate requiring reoperation if the repair is done in situ without relo-
cating the stoma.32 For first-time parastomal hernia repairs, stoma
relocation is probably superior to fascial repair.33 We have seen
infections with erosions and fistulas using synthetic mesh, which
usually is employed in recurrent hernia repair. Newer techniques
with the incision placed lateral and far away from the stoma, with
closure of the fascial defect and using mesh material as an onlay,
have been reported to give good results.34,35

Conduit stenosis
Conduit stenosis seems to be unique to ileal conduits. This condi-
tion has never been described in colonic conduits. The whole, or
part, of the conduit is transformed into a thick-walled tube without
peristaltic activity (Figure 22.8). The pathogenesis of this disorder,
which usually manifests late after diversion, is obscure. Chronic
inflammation and/or vascular insufficiency have been suggested.
The clinical picture is colicky flank pain and/or fever and is 
produced by upper urinary tract obstruction. Treatment is by
removal of the conduit or partial resection, with or without ureteric
reimplantation.36

Upper urinary tract deterioration
Numerous retrospective studies during the 1970s and 1980s
revealed a high incidence (13–41%) of renal deterioration associated
with a refluxing ileal conduit.37–40 These figures are not substantially
different from recent long-term follow-up reports,30,32,41 although
some study in patients with jejunal conduit gives more favorable
results.18 The generally dismal results provided the background for
the recommendation of nonrefluxing ureterointestinal anastomosis
and a more favorable result was reported in nonrefluxing ileal con-
duit diversion.42 It is, however, difficult to evaluate these different
studies in relation to each other as they are all retrospective with 
differences regarding age, follow-up, underlying conditions, and
pre- and postoperative techniques and routines.

Another problem relates to the methods of measuring renal 
function after urinary diversion. Most reports have relied upon
serum creatinine and intravenous urography (IVP); however, both
are imprecise for this purpose. In a prospective randomized study
evaluating type of conduit (ileal versus colonic) and method of
ureteric implantation (refluxing versus antirefluxing), total and 
separate glomerular filtration rate (GFR) was assessed using 51

Cr-EDTA43 and renal scarring was assessed using renal scintigra-
phy.44 No statistically significant differences were found with regard
to symptomatic urinary tract infection, number of ureterointestinal
anastomotic strictures, and incidence of GFR deterioration. With a
mean follow-up of 10 years, mean GFR fell from 88 to 71 ml/min in
ileal conduit patients and from 88 to 65 ml/min in colonic conduit
patients. Corresponding figures for patients with continent diver-
sion were 100 and 85 ml/min, respectively.

Scarring was more common in refluxing units than in antireflux-
ing units, supporting the role of reflux from the conduit in which
pressure may be intermittently high.45

Figure 22.5
Transverse colonic conduit.
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A B 

Figure 22.6
(A) Parastomal pseudoverrucous skin lesion. (B) Parastomal Candida infection.

Figure 22.7
Parastomal hernia.

Figure 22.8
(A) Stenosis of proximal part of ileal conduit. (B) Extensive ileal
conduit stenosis.

Follow-up of patients with 
conduit diversion
Due to the increasing incidence of complications seen with longer
follow-up, it is essential that patients with urinary diversion are sub-
jected to indefinite follow-up. This should include regular visits to
the stomal therapist. In our opinion, follow-up should include peri-
odic upper tract imaging studies. There are reasons to question the
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recommendations in the European Association of Urology guide-
lines,46 in which follow-up is by ultrasonography and plain film.
Ultrasonography can never be a substitute for IVP as obstruction
can be present without gross dilation and vice versa. In addition,
ultrasonography is user-dependent. In most cases serum creatinine
can be used for following the patient’s renal function. As tubular
damage precedes glomerular damage from postrenal causes, estima-
tion of α1-microglobulin in urine can be a suitable marker for tubular
dysfunction.47 If in doubt about true renal function, there is no 
substitute for estimation of GFR. Electrolytes should be assessed,
particularly when renal function is affected.

Conclusion
Even though several forms of continent urinary tract reconstruction
are available today, urinary diversion via a conduit has a firm place
in clinical urology. The low rate of surgical complexity, probably
accompanied by less risk of complications compared to continent
reconstruction, makes this type of diversion the most suitable for the
majority of elderly patients undergoing radical cystectomy. Good
quality appliances and access to a stoma therapist contribute to high
patient acceptance.
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Section 5
Treatment of regionally advanced and metastatic
bladder cancer
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Neoadjuvant chemotherapy in the treatment of
muscle-invasive bladder cancer 

Cora N Sternberg

Introduction
Bladder cancer is the second most common cancer of the 
genitourinary tract, with some 350,000 new cases worldwide,1 in
which one third are locally invasive or metastatic. There is a very
high rate of early systemic dissemination. In patients with locally
advanced bladder cancer infiltrating the musculature, 5-year 
survival is dependent upon pathologic stage, grade, and nodal sta-
tus. As the stage advances, especially when there is cancer that
extends outside of the bladder wall, the prognosis worsens. Local or
metastatic failure is most often due to occult metastatic disease that
was present at the time of initial diagnosis.

Cystectomy series
Most physicians consider cystectomy as the gold standard of treat-
ment for localized muscle-invasive bladder cancer. This idea has
been fortressed by the widespread practice of performing orthotopic
bladder substitutions. Five-year survival after cystectomy in major
published series in patients with muscle-invasive bladder cancer
(P2–4) from the University of Padua, Memorial Sloan-Kettering
Cancer Center (MSKCC), and the University of Southern California
varies from 36% to 48%.2–5 High-risk patients with pathologic 
stage pT3–4 and/or pN+ M0 bladder cancer have the poorest 5-year
survival which is somewhere between 25% and 35%. 

Neoadjuvant chemotherapy 

Advantages and disadvantages
Neoadjuvant chemotherapy when given prior to cystectomy can
reduce tumor volume, and can be effective in controlling metastatic
disease when the volume of micrometastatic disease is small. Sys-
temic chemotherapy is delivered early when the burden of metasta-
tic disease is minimal. Patients may tolerate therapy better before
they have received potentially debilitating local treatment with
either surgery or radiation therapy (RT). Local therapy may also
affect drug delivery by altering the blood supply to the tissues
affected by the tumor. 

Neoadjuvant chemotherapy was designed for patients with oper-
able clinical stage cT2–4A muscle-invasive disease, and has been
increasingly used with the intent of bladder preservation.6 Neoadju-
vant chemotherapy has the potential to deliver drugs at higher doses
than in the adjuvant setting, and provides the opportunity to
prospectively evaluate the response to chemotherapy. Toxicity is less
than that seen in patients with metastatic disease, as subjects with
localized disease usually have a better performance status.

Disadvantages to neoadjuvant chemotherapy are that patients
treated with neoadjuvant chemotherapy are clinically staged which
may lead to some difficulties in assessing response to therapy. A dis-
crepancy between clinical and pathologic staging can be expected in
some 30% of cases.7,8 In addition, there is a delay in cystectomy or RT
during the administration of neoadjuvant chemotherapy. This may be
potentially harmful for those patients that do not respond to
chemotherapy. 

It is unknown whether three or four cycles of therapy are needed
since this question has never been systematically evaluated. The
mortality due to neoadjuvant chemotherapy can be assessed in two
large cooperative group randomized trials. In the US Intergroup
trial coordinated by the Southwest Oncology Group (SWOG), there
were no deaths due to methotrexate, vinblastine, adriamycin, and
cisplatin (MVAC) chemotherapy.9 However, in the European
Organisation for Research and Treatment of Cancer/Medical
Research Council (EORTC/MRC) trial of neoadjuvant cisplatin,
methotrexate, and vinblastine (CMV) chemotherapy, there was a
1% mortality rate due to CMV.10 

Randomized trials 
Neoadjuvant chemotherapy should theoretically have a similar
benefit for patients whether they are definitively treated by cystec-
tomy or by RT. In the US and in most of Europe, radical cystectomy
is preferred for patients 70 years old or younger with a good perfor-
mance status. 

Several randomized trials, most of which have included cisplatin-
based regimens, have been undertaken to investigate whether or not
neoadjuvant chemotherapy improves survival. Older studies evalu-
ated single agent cisplatin, but most recent trials have employed 
cisplatin-containing combination chemotherapy. These trials have
been of modest size and have shown inconclusive results. Random-
ized trials in the literature can be found in Table 23.1. 
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Results from the Intergroup trial conducted by the SWOG have
been published in the New England Journal of Medicine.9 Patients
with cT2–4A were randomized between three cycles of neoadjuvant
MVAC chemotherapy and cystectomy or cystectomy alone. Enrol-
ment took place over an 11-year period at 126 institutions. Patients
were stratified according to age (�65 years or �65 years) and stage
(cT2 versus cT3 or cT4A). Of the 317 patients entered, 307 were 
eligible; 82% in the MVAC group and 81% in the surgery group
actually underwent the planned cystectomy. 

Median survival was 77 months in patients that received 
neoadjuvant MVAC as compared to 46 months in patients that
underwent cystectomy alone. The results when initially presented
were not statistically significant. The results at present do not 
show a statistically significant improvement in overall survival
(p�0.06, two-sided testing). However, the size of the study has only
limited potential to discern a clinically meaningful difference and as
such does not rule out the relevance of this approach. There 
was a trend towards improved survival in favor of MVAC-treated
patients. The estimated risk of death was reduced by 25% (hazard
ratio 1.33).11 

An almost identical trial to the SWOG study was performed by an
Italian cooperative group (GUONE). In this trial, 206 patients were
randomized in a 6.5-year period to neoadjuvant MVAC prior to cys-
tectomy versus cystectomy alone.12 No clear difference in survival
was demonstrated. In fact, 3-year survival was 62% for the MVAC-
treated patients and 68% for the cystectomy alone arm. 

The EORTC/MRC trial, performed at the same time as the
SWOG trial, is the largest neoadjuvant randomized trial in the liter-
ature.10 In this trial, 976 patients from 106 institutions were accrued
over a shorter period (5.5 years) than in the SWOG trial. Patients
with transitional cell bladder cancer �7 cm in size that were cT2
(G3), cT3, or cT4A, N0, NX, M0, were randomized between three
cycles of neoadjuvant CMV chemotherapy and cystectomy or cys-
tectomy alone. Definitive local therapy was left up to the choice of
the investigators and included cystectomy and RT. When published
in 1999, there was a nonsignificant trend towards improvement in
survival in patients on the CMV arm.10 In a 2002 ASCO update, with
follow-up of 7.4 years, the data reached statistical significance
(p�0.048). There was a 5.5% benefit in favor of patients treated
with CMV chemotherapy.13 Survival at 5 years was 50% compared
to 44%, and at 8 years was 43% as opposed to 37% in the CMV 

arm. Although Hall concluded that there was no change in absolute
benefit, patients treated with CMV had a consistent survival benefit
that was maintained over time. 

The Nordic Group, in their first randomized neoadjuvant trial,
compared neoadjuvant adriamycin, cisplatin, and preoperative RT
prior to cystectomy versus preoperative RT and cystectomy. In a
subset analysis of patients with T3–4 disease, a 15% survival differ-
ence in favor of patients treated with chemoradiotherapy was seen.14

These investigators were unable to confirm this survival advantage
in a subsequent trial in which 317 patients were randomized
between cystectomy or cystectomy preceded by methotrexate and
cisplatin (without RT).15 Nonetheless, when the two trials were com-
bined in a subsequent analysis of 620 patients, the combined results
were in favor of neoadjuvant chemotherapy.16,17 The combined
study results showed a hazard ratio (HR) of 0.80 (95% CI:
0.64–0.99) for overall survival in favor of neoadjuvant treatment.
Survival was 56% at 5 years in the experimental group versus 48% in
the control group, corresponding to an 8% absolute risk reduction
after neoadjuvant chemotherapy. This was associated with a 20%
reduction in the estimated risk of death.

What is the true value of neoadjuvant chemotherapy?18 Although
more than 3000 patients had been evaluated in neoadjuvant
chemotherapy randomized trials, the real effect of neoadjuvant
chemotherapy on survival was not clear. For this reason, two recent
meta-analyses have combined the results of relevant randomized tri-
als to obtain sufficient statistical power to reliably assess the value of
neoadjuvant chemotherapy in invasive bladder cancer.19,20 

The first meta-analysis was published by the MRC in The Lancet.
Analysis of 10 neoadjuvant chemotherapy trials was performed,
using individual patient data, which has many advantages in such an
analysis.21 Unfortunately, original data from the SWOG trial were
not made available to the MRC. 

Overall survival for the whole group and for a subgroup of
patients treated with single agent cisplatin was not affected by
neoadjuvant chemotherapy. In a subset of patients treated with cis-
platin-containing combination chemotherapy, a 5% (p�0.17, 95%
CI: 1–7%) difference in favor of neoadjuvant chemotherapy was
demonstrated. This reflected a change in survival from 45% to 50%,
also consistent with a 1% to 7% difference in survival. The majority
of patients were from the EORTC/MRC trial, and thus the results
are similar to the results in that trial. 

Table 23.1 Randomized phase III trials of neoadjuvant chemotherapy: study group neoadjuvant arm versus standard
arm patients’ survival

Trial Neoadjuvant arm Standard arm No. pts Survival benefit

Aust/UK66 DDP/RT RT 255 No difference
Canada/NCI67 DDP/RT or preop RT � Cyst RT or preop RT � Cyst 99 No difference
Spain (CUETO)68 DDP/Cyst Cyst 121 No difference
EORTC/MRC10 CMV/RT or Cyst RT or Cyst 976 5.5% difference in favor of CMV
SWOG Intergroup11 MVAC/Cyst Cyst 298 Benefit with MVAC
Italy (GUONE)12 MVAC/Cyst Cyst 206 No difference
Italy (GISTV)69 MVEC/Cyst Cyst 171 No difference
Genoa70 DDP/5FU/RT/Cyst Cyst 104 No difference
Nordic 114 ADM/DDP/RT/Cyst RT/Cyst 311 No difference, 15% benefit with 

ADM � DDP in T3–4a
Nordic 215 MTX/DDP/Cyst Cyst 317 No difference
Abol-Enein71 CarboMV/Cyst Cyst 194 Benefit with CarboMV

5FU, 5-fluorouracil; ADM, doxorubicin; CarboMV, carboplatin, methotrexate, vinblastine; CMV, cisplatin, methotrexate, vinblastine; Cyst, cystectomy; DDP or C,
cisplatin; MTX, methotrexate; MVAC, methotrexate, vinblastine, adriamycin, cisplatin; MVEC, methotrexate, vinblastine, epirubicin, cisplatin; RT, cisplatin.
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The second meta-analysis was performed in Canada.22 This analy-
sis did not include individual patient data, but rather obtained data
from a thorough literature search and use of published meta-
analyses. Sixteen eligible randomized clinical trials were identified.
Trials that employed concomitant chemotherapy and radiotherapy
were excluded. Of a potential 3315 patients, 2605 patients 
provided suitable data for the meta-analysis of overall survival. Eight
trials used cisplatin-based combination chemotherapy and the
pooled HR was 0.87 (95% CI: 0.78–0.96, p�0.006), consistent 
with an absolute overall survival benefit of 6.5% (95% CI: 2–11%)
from 50% to 56.5%. Mortality due to combination chemotherapy
was 1.1%. 

A third meta-analysis included individual patient data from the
SWOG trial. Based on 11 trials and 3005 patients a survival benefit
was found with platinum-based neo-adjuvant combination
chemotherapy (HR�0.86, 95% CI 0.77–0.95, p�0.003); equivalent
to a 5% absolute improvement in survival at 5 years. In addition, this
was associated with a 9% absolute improvement in disease-free sur-
vival with combination chemotherapy (HR�0.78 95% CI 0.71–0.86,
p �0.0001) at 5 years.23

It appears from these large meta-analyses of randomized trials
that neoadjuvant cisplatin-based chemotherapy has some effect on
improving overall survival in muscle-invasive bladder cancer,
although the size of the effect is modest. 

Combination chemotherapy can be administered safely without
an adverse effect on the subsequent local therapy. These data are
supported by the University of Texas M.D. Anderson Hospital trial
of neoadjuvant and adjuvant MVAC chemotherapy,24 the SWOG
trial of neoadjuvant MVAC chemotherapy,9 the EORTC/MRC trial
of CMV neoadjuvant chemotherapy,10 and our own data with
neoadjuvant MVAC chemotherapy in Rome, Italy.7 

Surgical factors were evaluated in 268 patients with muscle-inva-
sive bladder cancer who underwent radical cystectomy in the SWOG
Intergroup trial.25 Cystectomies were performed by 106 surgeons in
109 institutions. Half of the patients received neoadjuvant MVAC.
Five-year postcystectomy and local recurrence rates in all patients
receiving cystectomy were 54% and 15%, respectively. Surgical vari-
ables associated with longer postcystectomy survival were negative
margins (versus positive; HR, 0.37; p�0.0007), and �10 nodes
removed (versus �10; HR, 0.51; p�0.0001). These associations did
not differ by treatment arms (p>0.21 for all tests of interactions
between treatment and surgical variables). Predictors of local 
recurrence were positive margins (versus negative; odds ratio [OR],
11.2; p�0.0001) and <10 nodes removed (versus �10; OR, 5.1;
p�0.002). The quality of surgery was an independent prognostic
factor for outcome after adjustment for pathologic factors and
neoadjuvant chemotherapy. 

Available data suggest that for ‘average risk’ cT2 patients, there is
at best a modest benefit of adding chemotherapy to definitive local
therapy (cystectomy or RT). Likewise, available studies suggest a
much more substantial benefit for patients with high-risk disease,
such as cT3b cancers. 

Newer agents are being introduced into the neoadjuvant setting.
The SWOG is evaluating neoadjuvant gemcitabine, paclitaxel, and
carboplatin followed by observation or immediate cystectomy. Mol-
ecular markers, recurrence rates, and cystectomy-free survival are
evaluated. At this time, however, an optimal chemotherapy regimen
has not been identified, and newer regimens have not been tested in
the context of randomized controlled trials in the neoadjuvant set-
ting. Efforts to identify the patients most likely to benefit from
neoadjuvant therapy are necessary. Furthermore, in cases where
there are small differences in survival it is unfortunate that there are
few data available on quality of life.

Bladder preservation
Although mortality rates with radical cystectomy have decreased by
half since the 1990s, survival rates with surgery alone have remained
steady, with 5-year survival rates of 66% for pathologic stage T2,
35% for T3, and 27% for T4 disease.2,3,9,26–37 In addition, up to 15%
of patients with muscle-invasive disease will have no pathologic
residual disease at the time of cystectomy, indicating the potential
curability of select patients with transurethral resection of bladder
tumor (TURBT) alone. The risk of clinical understaging in 30% to
50% of patients,38–40 the limited effectiveness of surgery alone, and
the advent of more effective combination chemotherapy has led to a
multidisciplinary approach to bladder preservation. 

Since the advent of orthotopic bladder substitutions, many urol-
ogists prefer early cystectomy with the creation of a continent uri-
nary neobladder. Surgery alone will be successful in only a limited
percentage of patients, and bladder preservation can be a viable
option to radical cystectomy in selected patients. Bladder preserva-
tion influences quality of life as it means less surgery, no need for a
urinary diversion, and normal sexual function. From phase II trials,
bladder preservation may be possible in selected patients that
respond to neoadjuvant chemotherapy.7,41,42 The question is, can we
preserve the bladder and achieve the same survival as with radical
cystectomy? 

TURBT plays an important role in multimodality bladder preser-
vation strategies, and it is difficult to interpret the contribution to
survival of each component in a multimodality bladder-sparing
approach. As restaging TURBT has not been performed as standard
practice in all combined modality series, it is hard to know the
impact that TURBT alone may have had on survival in most series.
One would expect patients that have been rendered clinical p0 by
either TURBT alone or TURBT plus chemotherapy prior to radia-
tion or cystectomy to have better long-term survival,43 and this has
been demonstrated in several prospective series.41,44–48 Clinical fac-
tors in these studies associated with a better chance of a complete
clinical response to TURBT alone or TURBT plus chemotherapy,
and thus better survival, are clinical stage (organ-confined), tumor
size less than 3–5 cm, no hydronephrosis, no palpable mass, and
unifocal disease,21,22,25–29,31–38,49 although this has not been prospec-
tively verified in a randomized trial. 

Response to chemotherapy is another important prognostic fac-
tor.6,7,9,13 However, this too may reflect patient selection, as it is pos-
sible that patients that do well have characteristics that would make
them survive longer whether or not they were treated with
chemotherapy. In the SWOG trial, the pT0 rate in MVAC patients
was 38% as compared to 15% for patients that underwent cystec-
tomy alone (p<0.001). The pT0 rate after CMV in the EORTC/MRC
trial was similarly 33%. Likewise, after two cycles of neoadjuvant
MVAC chemotherapy, the pT0 rate was 40% in the M.D. Anderson
trial of neoadjuvant and adjuvant versus adjuvant MVAC.24 The
Canadian meta-analysis found that a major pathologic response was
associated with improved overall survival in four trials.20 Improved
survival has clearly been shown in patients that become pT0 at cys-
tectomy. These may be the same patients that would benefit from a
bladder-preservation strategy. 

In Rome, 104 patients with clinical T2–4 N0 M0 of the bladder
were treated with three cycles of neoadjuvant MVAC7 followed by
clinical restaging (computed tomography scan, TURBT, and 
biopsies). At the TURBT following MVAC, 49 (49%) patients were
T0. Responding patients were placed in a bladder preservation pro-
tocol and underwent TURBT alone or partial cystectomy following
chemotherapy. Of the 52 patients that underwent TURBT alone, 
13 had a partial cystectomy, and 39 had a radical cystectomy. 
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The median survival for the entire group was 7.49 years (95% CI:
4.86–10.0 years). Of the patients that had MVAC and TURBT alone,
60% were alive at a median follow-up of 56+ months (10–160�).
Forty-four percent of the patients in this TURBT group maintained
an intact bladder. Of the responding patients with monofocal
lesions that underwent partial cystectomy, only one required salvage
cystectomy, and 5-year survival was 69%. 

Of note, in 77 patients that had downstaging to T0 or superficial
disease, 5-year survival was 69%. This is in contrast to 5-year sur-
vival of only 26% in 27 patients that failed to respond and had mus-
cle-invasive disease (T2 or greater) after chemotherapy. Additionally,
the median survival for 27 elderly patients >70 years (median 
73 years, range 70–82 years) was surprisingly long at 90 months
(7.5 years). For elderly patients that underwent TURBT and partial
cystectomy, 5-year survival was 67% with a median survival of 
9 years; 47% preserved their bladders. 

At MSKCC, 111 patients with T2–4 N0 M0 bladder cancer were
treated with neoadjuvant MVAC. Downstaging was associated with
improved survival. The 5-year survival rate was 54% for patients
with downstaging versus 12% for those without downstaging.50

Twenty-six patients underwent a partial cystectomy after neoadju-
vant chemotherapy.51 Of these 26 patients, 17 (65%) were alive
beyond 5 years (median 6.9 years, range 4–8 years), including 14
(54%) with an intact, functioning bladder. Twelve patients (46%)
developed bladder recurrences, which were invasive in five (19%)
and superficial in seven (26%). Those patients without (p0) or 
noninvasive (pTis) tumor in their surgical specimens had a 5-year
survival rate of 87%, compared with 30% in patients with residual
invasive cancer.

Neoadjuvant MVAC chemotherapy permits bladder-sparing
surgery in selected responding patients with invasive bladder cancer.
The bladder remains at risk for new tumor development, but local
recurrences can be treated successfully by local therapy or salvage
cystectomy. Patients that undergo neoadjuvant chemotherapy and
bladder preservation should be highly informed and willing to
undergo frequent follow-up, multiple cystoscopies, and understand
the possibility that cystectomy may become necessary.

Radiation therapy
Combining systemic chemotherapy with radiation therapy (RT)
may preserve the bladder while sensitizing the tumor to radiation,
while at the same time treating occult metastases. Trials of combined
neoadjuvant chemotherapy and RT are shown in Table 23.2. 

This approach has been used in the Radiation Therapy Oncology
Group (RTOG) at the Massachusetts General Hospital,42 and by
investigators in Erlangen and Paris.52,53 

Most patients undergo TURBT, followed by chemoradiation.
They then have a restaging TURBT, and consolidative RT is given to
responding patients and nonresponders under cystectomy. Five-
year survivals between 42% and 63%, with organ preservation in
approximately 40% of patients, have been reported. Selection 
criteria for chemoradiation are similar to those which predict a 
good prognosis after cystectomy. Patients with small T2–3 lesions
without hydronephrosis who undergo a thorough TURBT tend to
have the best results. Although survival is similar to that in contem-
porary cystectomy series, the combined morbidity of chemotherapy
and RT can be significant. As in the case of neoadjuvant chemother-
apy alone, patients should be highly motivated to preserve 
their bladders and understand the possible side effects of combined
therapy. 

Biologic and molecular
approaches to muscle-invasive
bladder cancer
Tumor formation and tumor progression are thought to result from
an accumulation of several genetic alterations including the activa-
tion of oncogenes, loss of distinct chromosomal regions, and inacti-
vation of tumor suppressor genes. Molecular markers are
increasingly being used to predict survival and response to
chemotherapy, with p53, pRb, and p21 being among the first evalu-
ated as predictive markers in bladder cancer. In a landmark study,
investigators at the University of Southern California found that
patients with altered p53 had a markedly higher chance of recur-
rence than patients that had normal p53.54 Furthermore, patients
with tumors expressing alterations in both p53 and pRb had signifi-
cantly increased rates of recurrence and decreased survival com-
pared to patients without alterations in pRb and p53.55,56 Although
these results have been questioned,57,58 evaluation of these markers is
important as molecular markers may be able to determine the out-
come of patients with locally advanced bladder cancer.

At MSKCC, p53 status was evaluated in 60 (54%) patients that
had a complete clinical response (T0) to MVAC chemotherapy.
Ten-year outcome was recorded and patients were stratified by p53
status, stage of the primary tumor (T2 versus T3), and type of

Table 23.2 Trials of combined chemotherapy and radiotherapy 

Series Year No. pts Chemotherapy 5-year 5-year survival
survival (%) with intact bladder (%)

Radiation Therapy Oncology Group study 85-12172 1993 42 DDP 52 42
Radiation Therapy Oncology Group study 88-0273 1996 91 MCV � RT and DDP 62* 44
Radiation Therapy Oncology Group study 89-0374 1998 123 MCV � RT and DDP 48 36
University of Erlangen52,75 2001 199 DDP, or Carbo 52 41
University of Paris53,76 2001 120 DDP/5FU 63
Massachusetts General77 2002 190 MCV or DDP/5FU 54 46

*Four-year survival data.
5FU, 5-fluorouracil; Carbo, carboplatin; DDP, cisplatin; MCV, methotrexate, cisplatin, vinblastine; RT, radiation therapy.
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surgery (bladder sparing versus cystectomy).59 These authors
showed that in patients with stage T2 tumors that lacked detectable
p53 and obtained a response to neoadjuvant chemotherapy, the
bladder could be preserved for up to 10 years. 

In a Spanish study, 82 patients with invasive bladder cancer
treated on three different bladder-sparing studies were evaluated by
immunohistochemistry (IHC) for p53, p21, and pRB expression.60

Immunoreactivity for p53, p21, and pRB was observed in 47%, 52%,
and 67% of patients, respectively. When combined expression of
p53 and p21 was assessed, positive expression of both markers was a
strong and unfavorable prognostic factor for survival for bladder
preservation (p�0.006), disease-free survival (p=0.003), and overall
survival (p�0.02). The authors concluded that, when simultane-
ously assessed, expression levels of p53 and p21 exhibited indepen-
dent predictive value for long-term bladder preservation and
survival in their patients treated with combined-modality therapy,
and may be useful in selecting candidates for bladder-preserving
treatments.

Two other recent studies have elucidated the role of these molec-
ular markers in bladder cancer. At Baylor College of Medicine, IHC
staining for p53, p21, pRB, and p16 was done on archival specimens
from 80 patients that underwent bilateral pelvic lymphadenectomy
and radical cystectomy for bladder cancer. The median follow-up
was 101 months.61 Alteration of each of the markers was indepen-
dently associated with disease progression and disease-specific sur-
vival. When combined with pathologic prognostic factors such as
lymph node positivity, the number of altered markers was associated
with an increased risk of bladder cancer progression and mortality.
P53 was the strongest molecular marker in this study, followed by
p21, suggesting a more important role of the p53/p21 pathway in
bladder cancer progression.

Another study from the University of Southern California sought
to determine the predictive value of altered expression patterns of
p53, p21, and pRb on progression of bladder cancer. P53, p21, and
pRb expression was examined on archival radical cystectomy 
samples from 164 patients with invasive or high-grade recurrent
superficial transitional cell carcinoma. The median follow-up was
8.6 years. Examined in combination after stratifying by stage, the
authors concluded that the number of altered proteins significantly
correlated with both time to progression and overall survival. This
study again confirms that patients with bladder tumors with alter-
ations in p53, p21, and pRb protein products are at high risk of
recurrence and death.62 

Other important markers such as BCL2, a protein fundamental in
preventing apoptosis, are increasingly making their way into the
clinic. In a small study from the UK, overexpression of BCL2 in
patients receiving synchronous chemoradiotherapy was an indepen-
dent indicator of poor survival in muscle-invasive bladder cancer.63 

Most recently, microarray technology has permitted the study of
expression of thousands of genes in tumor tissue. The new paradigm
of treatment tailored to the individual patient could be realized in
the very near future in bladder cancer patients where there are many
opportunities to readily obtain tumor samples for microarray stud-
ies. Molecular profiling of samples should enable us to study the
microevolution of tumors, to tailor existing treatment options, and
to introduce new biologicals into the clinic.64

Conclusion
For muscle-invasive bladder cancer, neoadjuvant chemotherapy 
followed by radical cystectomy has become one of the new standards

of care. Molecular prognostication is now being incorporated into
the design of clinical trials. The p53 phenotype seems to be one of
the most important molecular predictive factors for bladder cancer
outcome and death in patients that undergo radical cystectomy.
Determinations of molecular pathways are likely to become useful
in the selection of candidates for bladder-preserving treatments.
Clinical protocols based on the integration of conventional clinical
and anatomic information with molecular approaches should be
supported.65 
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Adjuvant chemotherapy for invasive bladder cancer

James O Jin, Michelle Boyar, Daniel P Petrylak, 
Walter M Stadler

Introduction
Approximately 15% to 20% of patients with bladder cancer present-
ing with locally invasive disease and 10% to 25% of patients with
superficial disease will eventually develop muscle invasion. As 
discussed elsewhere in this book, the standard and most common
definitive treatment for invasive bladder cancer is radical cystec-
tomy. The 5-year disease-free survival rate is 50% to 80% for patients
with muscle-invasive disease (pT2) and 20% to 50% for those with
nonorgan-confined cancers (pT3–4).1–8 For patients with node-
positive disease, the 5-year disease-free survival rate is 7% to 36%.2–8

Patients with metastatic bladder cancer can be treated with multia-
gent chemotherapy, with high objective response rates and
improved survival, but long-term (>5 year) survival is unusual.9–11

Improved long-term survival has been demonstrated with adjuvant
chemotherapy in other solid tumors, such as breast and colon 
cancer, in which high response rates with cytotoxic chemotherapy
are observed in the metastatic setting. This is likely due to a greater
sensitivity to chemotherapy of micrometastases present in patients 
destined for clinical metastatic disease than to the larger tumors 
present once metastatic disease is diagnosed.

The use of perioperative chemotherapy to improve survival for
patients with locally advanced bladder cancer is thus theoretically
attractive. Randomized data from trials utilizing neoadjuvant
chemotherapy, as discussed in Chapter 63, lend further support 
to this concept. Unfortunately, these data suggest that the absolute
survival advantage with neoadjuvant chemotherapy is only 10%.
The value of exposing all patients to the toxicity of combination
chemotherapy for such a modest effect is debatable. A major challenge
is thus to identify patients most likely to benefit from perioperative
chemotherapy as well as those that will not benefit and can at least
avoid the chemotherapy toxicities. 

In this context, adjuvant chemotherapy offers several advantages.
First, definitive local therapy, for the large fraction of patients not
benefiting from chemotherapy, is not delayed. There is some 
evidence that delay of cystectomy is clinically important.12,13 Second,
clinical staging of locally advanced bladder cancer is notoriously
inaccurate (see Chapter 21), and cystectomy provides the definitive
pathologic stage. This in turn provides the most useful information
for the risk of recurrence. Under a traditional paradigm, patients with
the highest risk of recurrence can then be offered chemotherapy.

It is important to recognize that offering chemotherapy to
patients at the highest risk of recurrence is logical if the relative ben-
efit of chemotherapy is the same in all patients. In other words, if
chemotherapy provides a 30% improvement in relative survival, this
translates into an improvement in absolute survival of 90% to 93%

or 50% to 65%. Clinical studies of cytotoxic therapy in breast and
colon cancer suggest that such an assumption is reasonable. On the
other hand, it would be preferable to administer adjuvant chemo-
therapy only to patients whose tumors are sensitive to the chosen
regimen. The improvements in understanding the molecular biology
of bladder cancer and its therapeutic implications suggest that selec-
tion of patients for chemotherapy based on molecular markers may
soon become a reality. In this context, adjuvant chemotherapy offers
a further advantage over neoadjuvant therapy in that the heterogene-
ity of small specimens obtained by transurethral resection (TUR) is
overcome by large pathologic specimens obtained at cystectomy.
Thus, the molecular phenotypes of these patients can be more accu-
rately assessed. 

Completed clinical trials
Logothetis et al at the University of Texas M.D. Anderson Cancer
Center first suggested a benefit for adjuvant chemotherapy in a ret-
rospective study in 1988.14 The study showed that cyclophosphamide,
doxorubicin, and cisplatin (CISCA) chemotherapy prolonged the
disease-free survival in patients with high-risk, invasive bladder can-
cer following cystectomy. Seventy-one patients with resected nodal
metastases, extravesicular involvement of tumor, lymphatic/vascu-
lar permeation of the primary tumor, or pelvic visceral invasion
received adjuvant CISCA chemotherapy. Sixty-two patients at a
similar high risk for recurrence did not receive adjuvant CISCA
chemotherapy because they refused, had medical contraindications,
or were not referred for chemotherapy. An additional 206 patients
that had none of these high-risk factors were not given adjuvant
chemotherapy during the same study period. The 5-year disease-free
survival was significantly better for high-risk patients that received
adjuvant chemotherapy compared to those that did not (7% versus
37%, p = 0.00012), and was very similar to that of the low-risk
patients (70%, p = 0.33). Although the findings are provocative, it is
well recognized that multiple biases are introduced when patients
and/or their physicians choose to undergo a potentially toxic ther-
apy. In such a nonrandomized trial, it is unclear whether the differ-
ences in survival are due to the treatment received or to the selection
process.

Since the 1990s, five randomized trials have been reported 
comparing adjuvant chemotherapy to observation after cystectomy
(Table 24.1).15–19 Skinner et al at the University of Southern California
reported the first randomized trial in 1991.15 Ninety-one patients with
pT–4 or N+M0 transitional cell carcinoma (TCC) of the bladder
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were randomly assigned to four cycles of cisplatin, doxorubicin, and
cyclophosphamide (CAP) or observation after radical cystectomy.
This study demonstrated a significant 3-year disease-free survival
(70% versus 46%, p = 0.0062) and median survival (4.4 versus 2.2
years, p = 0.0010) advantage for the adjuvant chemotherapy arm.
This study has been heavily criticized for problems in its statistical
design, as well as treatment employed. Only a small number of
patients (91 of a total 498 eligible patients) were enrolled in the trial.
This led to a small sample size, which rendered the study underpow-
ered to detect any significant difference in survival. This once again
raises the issue of bias in patient and physician selection and
whether the results are applicable to the more general locally
advanced bladder cancer population.

The statistical methodology used in this study has also been scru-
tinized, particularly the use of Wilcoxon statistics, which give more
weight to early differences in survival. Although the authors report
that all three nodal subgroups had a benefit from chemotherapy,
closer analysis of patients with two or more nodes involved suggests
that this particular subgroup fared worse than the observation
group. The authors have also been criticized for drawing conclu-
sions from subgroup analyses.

The chemotherapeutic regimen administered in the Skinner trial
was not uniform. During the initial 3 years of the study, 17 patients
received individualized chemotherapy based on a clonogenic assay,
and 16 patients received cisplatin either as monotherapy or in 
combination with doxorubicin, cyclophosphamide, fluorouracil,
vinblastine and bleomycin. Of the 44 patients randomized to
chemotherapy, 11 subsequently elected not to be treated and 33
received one or more courses of chemotherapy. 

Despite these inconsistencies, this was the first randomized clini-
cal trial that suggested a role of adjuvant chemotherapy for invasive
bladder cancer after radical cystectomy. The authors updated their
results in 2001 after a median follow-up of 14 years.20 There was a
continued improvement in time-to-recurrence and survival in the
chemotherapy group, although the difference in overall survival was
not statistically significant. Data were also analyzed from 1054
patients at the University of Southern California treated with radical
cystectomy, of which 255 (24%) received systemic chemotherapy
either in the adjuvant or neoadjuvant setting in a nonrandomized
fashion. Although the data were not presented, the investigators
reported that only those patients with lymph node-positive disease
had a significant benefit from adjuvant chemotherapy in terms of
recurrence-free and overall survival.

The second randomized trial to assess the potential benefits of
adjuvant chemotherapy following cystectomy was reported by Stockle
et al at the University of Mainz, Germany, in 1992.16 The initial design
of this study was to recruit 100 patients powered to detect a 35%

improvement in the recurrence-free survival. Forty-nine patients
with pT3B, PT4A, and/or pelvic lymph node involvement of TCC
were initially enrolled and randomly assigned to observation or
three cycles of methotrexate, vinblastine, and cisplatin plus either
doxorubicin (MVAC) or epirubicin (MVEC) after radical cystec-
tomy. This is the only randomized trial using a standard MVAC-
type regimen. Interim analysis revealed a dramatic improvement in
3-year disease-free survival in the adjuvant chemotherapy arm (63%
versus 13%, p=0.0015). The study also demonstrated the significant
survival benefit in patients with node-positive disease. A survival
benefit in the entire randomized population was demonstrated in
later publications.21 The trial was terminated prematurely after the
results of interim analysis. Unfortunately, the early termination and
small trial size mean that there remains a significant risk for lack of
balance between the two arms for important but unmeasured prog-
nostic factors. In addition, patients in the observation arm that
developed metastatic disease were not offered chemotherapy. As
such, this trial is inadequate to definitively demonstrate the survival
benefit of adjuvant chemotherapy in the context of how these
patients are treated today.

Freiha et al at Stanford University published data in 1996 from
another small randomized trial of 50 patients with pT3–4 or node-
positive TCC who received four cycles of cisplatin, methotrexate,
and vinblastine (CMV) after cystectomy or cystectomy alone.17 The
adjuvant chemotherapy group had superior disease-free survival
(median 37 versus 12 months, p=0.01). However, the study was ter-
minated prematurely because of poor accrual and the significant
disease-free survival found at the first interim analysis. Not surprisingly
given the small study, an overall survival benefit was not observed. 

Two other small, randomized trials failed to show a survival ben-
efit from adjuvant chemotherapy18,19 (see Table 24.1). However, the
majority of patients enrolled in these studies had organ-confined
disease (N0). Given the better baseline prognosis, the power to
detect statistically significant survival benefit of adjuvant chemother-
apy requires a larger number of patients. In addition, the chemother-
apy regimen(s) used in these studies were considered less effective.

Methodologic problems in
adjuvant trials
Three of the randomized studies suggest that adjuvant chemother-
apy improves disease-free survival; however, interpretation of the
data is difficult due to several methodologic problems common to
these early trials.15–17 These design problems are summarized below. 

Table 24.1 Randomized trials of adjuvant chemotherapy

Investigator Accrual year No. pts Chemotherapy Survival benefit

Skinner et al15 1980–1988 91 CAP Yes
Stockle et al16 1987–1991 49 MVAC or MEVC Yes
Studer et al18 1984–1989 77 C No
Bono et al19 1984–1987 83 CM No
Freiha et al17 1986–1993 50 CMV In relapse-free survival but not 

in overall survival

C, cisplatin; CAP, cyclophosphamide, doxorubicin, cisplatin; CM, cisplatin, methotrexate; CMV, cisplatin, methotrexate,

vinblastine; MVAC, methotrexate, vinblastine, doxorubicin, cisplatin; MVEC, methotrexate, vinblastine, epirubicin, cisplatin. 
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Sample size
In contrast to adjuvant chemotherapy trials performed in breast and
colon cancer enrolling thousands of patients, small sample sizes and
poor accrual rates have been a consistent problem in bladder cancer
trials. Each of the randomized controlled trials of adjuvant chemother-
apy following cystectomy reported to date has enrolled fewer than
100 patients. None of these studies was adequately powered to detect
a small survival advantage in favor of adjuvant chemotherapy.
A study designed to detect an improvement in 2-year survival of at
least 10% (from 50% to 60%) would require an enrollment of 1000
patients. If the treatment effect to be detected is smaller, an even
larger sample size is needed. 

Several factors contribute to the poor accrual rates for bladder
cancer trials. For example, bladder cancer is a less common entity
than colon or breast cancer, making it difficult to enroll a large num-
ber of patients with muscle-invasive bladder cancer. In addition,
patients that develop bladder cancer often have significant comor-
bid conditions related to age, smoking, and complications of the 
disease or local treatment, which can limit the administration and
type of chemotherapy. 

Treatment regimen
The published adjuvant treatment trials used a variety of chemother-
apeutic regimens, most of which are no longer utilized for bladder
cancer. Only one trial used MVAC, which has been shown to be
more effective for metastatic bladder cancer than single-agent cis-
platin or CISCA.22,23 MVAC toxicity nevertheless remains a concern
and may be one of the reasons that previous adjuvant trials have suf-
fered from poor accrual. Gemcitabine, paclitaxel, and docetaxel all
have promising single-agent activity in advanced TCC of the blad-
der.24–32 The combination of gemcitabine and cisplatin has also been
compared to MVAC in a phase III randomized trial.33 Four hundred
and five patients were randomly assigned to up to six cycles of gem-
citabine and cisplatin or to MVAC. A similar response rate (49%
versus 46%) and median survival (13.8 versus 14.8 months), but with
fewer infectious complications and less mucositis, were observed in
the gemcitabine and cisplatin arm. The trial was designed to detect a
20% improvement in survival, but the sample size was insufficient
to detect true therapeutic equivalence. Although the lower toxicity
of gemcitabine/cisplatin and the palliative nature of metastatic blad-
der cancer treatment has led to gemcitabine/cisplatin being accepted
as a standard therapy in the metastatic setting, the lack of data for
therapeutic equivalence, and the lack of data on gemcitabine/cisplatin
in the adjuvant setting, make the use of this regimen in the adjuvant
setting controversial.

Baseline renal insufficiency can limit the use of cisplatin in the
adjuvant setting. This has led many practitioners to recommend or
use taxanes and/or carboplatin, both of which can be administered
more easily and safely in the setting of renal insufficiency.34 The ther-
apeutic equivalence of carboplatin compared to cisplatin remained a
significant question. A randomized trial by the Hellenic Cooperative
Oncology Group demonstrated improved toxicity of gemcitabine/
carboplatin compared to gemcitabine/cisplatin, at the cost of a lower
complete response rate in gemcitabine/carboplatin-treated patients.35

A randomized trial of docetaxel/cisplatin versus MVAC in the
metastatic setting demonstrated inferiority of the taxane regimen.36

Thus, the use of carboplatin or taxane-based doublet therapy should
be used in clinical trials, or if the patient is medically unfit to receive
cisplatin-based therapy. 

Pelvic lymph node dissection
Early studies of bladder cancer treated with total cystectomy found a
significant decrease in local recurrence when pelvic lymphadenec-
tomy was included.2 The observation that pelvic nodal metastases
could occur in the absence of distant metastatic spread further sup-
ported the rationale for including pelvic lymphadenectomy at the
time of radical cystectomy, since the procedure can be curative for
patients with a small volume of nodal disease. Retrospective studies
have shown long-term survival of patients with grossly node-positive
disease after pelvic lymph node dissection and radical cystectomy.37

Bilateral pelvic iliac node dissection with en bloc radical and urinary
diversion has been performed by Skinner and colleagues since 1971
on all patients undergoing radical cystectomy with the intent to
cure. Preoperative clinical staging is often inaccurate, so a significant
number of patients that appear to have localized tumors will have
positive lymph nodes. Lymphadenectomy also enables accurate
staging. Surgical technique, especially in regard to lymphadenectomy,
introduces another variable into clinical trials of adjuvant chemother-
apy. In the four randomized controlled trials, information regarding
the technique used for lymphadenectomy is given in trials by 
Skinner15 and Studer,18 but no details are given in the Stockle16 or
Freiha17 trials. 

Timing of adjuvant therapy
The timing of chemotherapy is another variable that can affect out-
come in an adjuvant therapy trial. In the Skinner trial,15 chemother-
apy began 6 weeks after cystectomy; the Studer trial18 started
chemotherapy within 8 weeks after cystectomy; Stockle and Freiha
did not report when chemotherapy commenced.16,17 Starting ther-
apy too quickly after cystectomy can lead to poor tolerance of the
treatment regimen with subsequent treatment delays and dose
reductions, which may affect the overall outcome. Conversely, start-
ing adjuvant therapy too late may abrogate some of the theoretical
advantages to adjuvant treatment. 

Ongoing adjuvant clinical trials
In order to address the deficits in previously published trials of adju-
vant chemotherapy for bladder cancer, the European Organisation
for Research and Treatment of Cancer (EORTC) has launched a
large randomized clinical trial in which 660 patients with extravesical
(pT3–4) or node-positive TCC will be randomly assigned either to
immediate chemotherapy or to chemotherapy at the time of relapse.
Given the above discussion on chemotherapy options, each partici-
pating institution can choose amongst MVAC, high-dose MVAC, or
gemcitabine/cisplatin as the chemotherapeutic regimen to be used. 

The Cancer and Leukemia Group B (CALGB), in collaboration
with the Eastern Cooperative Oncology Group (ECOG), have taken
a somewhat different approach. Taking into account both the reluc-
tance of patients and physicians to participate in a ‘no treatment’
versus ‘potentially toxic treatment’ randomized study and the highly
suggestive data noted above, these investigators have chosen to
accept adjuvant therapy as the standard arm and a more aggressive
approach as the experimental arm. The experimental arm is based
on the Norton–Simon hypothesis in which a chemotherapy program
of rapidly cycling sequential regimens is proposed to be more effica-
cious than a standard scheduled single regimen. Thus, 800 patients
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with extravesical (pT3–4) or node-positive TCC will be randomly
assigned either to doxorubicin/gemcitabine followed by paclitaxel/
cisplatin (sequenced doublet therapy), or to gemcitabine/cisplatin
(conventional doublet therapy) after cystectomy. The choice of
gemcitabine/cisplatin as the conventional arm was based on similar
survival but less toxicity in a randomized trial versus MVAC in the
metastatic setting. The sequential regimen is based on promising
phase II data from investigators at the Memorial Sloan-Kettering Can-
cer Institute, who reported a much higher complete response to this
regimen in the metastatic setting than expected in historical controls.

The final ongoing adjuvant study utilizes data on the molecular
biology of bladder cancer. A number of studies have demonstrated
that altered expression of p53, p21, pRB, and p16 act in cooperative
or synergistic ways to promote bladder cancer progression.38,39 Of
these, p53 has been found to be the most consistent and strongest
prognostic indicator38 (see also Chapter 9). More importantly,
investigators at the University of Southern California, using retro-
spective data from their randomized trial of adjuvant CISCA,15

strongly suggested that patients with bladder tumors carrying p53
alterations are more likely to benefit from adjuvant chemotherapy
than are patients with bladder tumors carrying a wild-type p53.40

These observations have been supported by a number of laboratory
studies, which demonstrate that p53 mutations confer sensitivity to
DNA damaging agents such as cisplatin. These studies raise the
intriguing possibility that p53 mutations not only define a popula-
tion at high risk of recurrence, but also a population most likely to
benefit from cisplatin-containing chemotherapy.

Thus, a multicenter, international randomized clinical trial test-
ing this hypothesis has been initiated. Patients with organ-confined
bladder cancers that carry a wild-type p53 have an overall good
prognosis, with an estimated 5-year disease-free survival of 90%,
and will be observed. Patients with organ-confined bladder cancer
that carry an altered p53 have an approximately 40% 5-year disease-
free survival and are predicted to benefit from chemotherapy.41

Patients with p53 alterations will be randomly assigned to three
cycles of MVAC or observation following their cystectomy. If this
study is positive, it will define a molecularly-targeted therapy and
usher in a new paradigm for bladder cancer treatment.

Conclusion
Despite the methodologic flaws of the early trials of adjuvant
chemotherapy for bladder cancer, the combination of chemother-
apy and surgery in high-risk patients does appear to confer a survival
advantage, and many physicians are administering adjuvant
chemotherapy outside a protocol setting for patients with a high risk
of recurrence.42,43 However, the role of adjuvant chemotherapy still
needs to be clearly defined. The three large multicenter-randomized
trials should further define the role of adjuvant chemotherapy in 
the management of muscle-invasive bladder cancer. Thus, patients
should be encouraged to enter in these studies. 
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Treatment of metastatic cancer

Avishay Sella, Joaquim Bellmunt

Introduction
Transitional cell carcinoma (TCC) of the bladder is the fifth most
common solid malignancy in the United States. It is diagnosed in
approximately 57,400 patients and results in more than 12,500
deaths annually.1 The standard treatment for invasive bladder 
cancer is radical cystectomy, whereas patients with metastatic or
locally advanced urothelial cancer are usually treated with systemic
chemotherapy. Notable advances have been developed during the
last 20 years in the chemotherapeutic management of patients with
advanced urothelial tumors.

Single agents and MVAC era
Studies in the 1970s identified the chemosensitivity of urothelial
cancer to several agents: cisplatin, methotrexate, adriamycin, vin-
blastine, and 5-fluorouracil (5FU) were shown to be the most
active.2 Although these earlier trials led to a response rate of only
10% to 30% when used in monotherapy and with limited duration
of responses, they established the foundation for combination
chemotherapeutic trials which characterized the 1980s.3 These 
trials were mainly cisplatin-based combination regimens such 
as cisplatin/methotrexate/vinblastine (CMV), cisplatin/adriamycin/
cyclophosphamide (CISCA), and methotrexate/vinblastine/ 
adriamycin/cisplatin (MVAC).4–6 These combinations were
reported initially as single-institution phase II studies with objective
response rates as high as 65% to 75%, with approximately 20% 
to 35% of cases achieving complete remission (CR), and median
survival periods increasing from 3–4 months to 12–14 months.3–7

As a consequence, it became apparent that cisplatin was an essen-
tial component of combination chemotherapy regimens for patients
with adequate renal function. A randomized study conducted in the
UK comparing methotrexate and vinblastine (MV) with CMV
demonstrated an absolute improvement in 1-year survival of 13%
with the treatment containing cisplatin (29% for CMV and 16% for
MV). The median survival for CMV was significantly longer than
that for MV: 7 months compared with 4.5 months.8 This study
demonstrated the significant survival impact of cisplatin and has
helped to justify the routine use of cisplatin-based combination
chemotherapy. In addition, as more experience was gained with
MVAC, it emerged as the preferred cisplatin-based combination
therapy (Table 25.1).9–13 In randomized trials, MVAC produced a
modest, though significant, survival benefit when compared with
cisplatin as a single agent, CISCA, or carboplatin-based regimens.11,13,14

The tumor origin did not have an impact on response to MVAC.2

Patients with CR appeared to gain survival benefits, and prognosis

for those with nodal disease appeared more favorable.2,9 Patients
with nontransitional-cell histology and poor performance status
had a poor prognosis and were unlikely to benefit significantly from
MVAC chemotherapy.15 In addition, long-term survival was low,
with only 3.7% of patients experiencing more than 6 years of 
disease-free survival.9,11–15

Due to the toxicity that was reported with MVAC, with up to 25%
incidence of neutropenic fever, 50% grade 2–3 stomatitis, and 3%
drug-related mortality, the incorporation of granulocyte colony-
stimulating factor (G-CSF) or granulocyte-macrophage colony-
stimulating factor (GM-CSF) was added to the schedule. This was
done both in an effort to reduce toxicity and to increase the dose
density of the combination since, in the majority of patients, cycles
were delivered every 5 weeks instead of every 4 weeks.9–13 With the
simultaneous use of G-CSF or GM-CSF, these toxicities can be
reduced, allowing more patients to receive the dose originally
planned in the conventional MVAC treatment, and even an intensi-
fied MVAC schedule. Unfortunately, dose intensification of the
MVAC regimen has not translated into a clinical benefit in terms of
improved survival.16–22 A recent phase III study by the European
Organisation for Research and Treatment of Cancer (EORTC),
comparing classical MVAC to a high dose (HD) MVAC regimen
every 2 weeks with G-CSF support, revealed significant differences
in terms of complete response and overall response rates in favor of
the HD-MVAC arm (25% and 72%, respectively), compared with
the standard MVAC arm (11% and 58%, respectively). However,
there was no statistically significant difference between the two
treatment arms in terms of the primary endpoint: overall survival
with a median survival of 15.5 months for the HD-MVAC arm and
14.1 months for the standard MVAC arm.23

The dismal long-term survival with the classical MVAC combina-
tion has led to the search for new treatment approaches aiming to
improve outcome and treatment tolerance. Throughout the years,
many phase III trials have evaluated new combinations, such as
gemcitabine/cisplatin, carboplatin/paclitaxel, docetaxel/cisplatin,
and interferon-α/5-fluorouracil/cisplatin. Unfortunately, in all of
these randomized trials, the new regimens have failed to demon-
strate superiority in terms of overall survival when compared with
the classical MVAC.22,24–26

The experience of using MVAC chemotherapy has enabled the
establishment of several prognostic factors that predict the benefits
of chemotherapy. Investigators from the Memorial Sloan-Kettering
Cancer Center (MSKCC) determined that two factors had an inde-
pendent prognosis: Karnofsky performance status (KPS) less than
80%, and visceral (lung, liver, or bone) metastasis. Three risk cate-
gories were established on the basis of KPS and the presence or
absence of visceral metastases. Median survival times for patients
who had zero, one, or two risk factors were 33, 13.4, and 9.3 months,

Lerner_Ch25.qxp  4/24/2008  12:30 PM  Page 225



226 Treatment and Management of Bladder Cancer

respectively (p = 0.0001) (Table 25.2). Based on these data, it is
clearly demonstrated that the median survival time of patient
cohorts could vary from 9 to 26 months simply by altering the pro-
portion of patients from different risk categories. This explains the
divergent reported outcomes reported from different trials. Similar
findings regarding prognostic factors, risk categories, and survival
have been seen when using the triple combination of paclitaxel/cis-
platin/gemcitabine reported by the Spanish Group (SOGUG).27,28

New active agents and
combinations: single agents 
and doublets
The efforts to improve the outcome of patients with metastatic TCC
have focused on the identification of new drugs with single-agent
activity and on their incorporation into platinum-based combina-
tion regimens.

Paclitaxel 
Paclitaxel emerged initially as one of the effective single-agent drugs
(Table 25.3).29–34 The paclitaxel/carboplatin combination rapidly
found its way into routine clinical practice because of its modest
toxicity profile.29–34 However, a randomized phase III study compar-
ing the doublet with MVAC, conducted by the Eastern Cooperative
Oncology Group (ECOG), was closed prematurely due to poor accrual
when the limited efficacy of the doublet paclitaxel/carboplatin seen in
several phase II trials became apparent.25 It is  not possible to inter-
pret the results of this study because it failed to reach its accrual goal.

Gemcitabine 
Gemcitabine also revealed activity in locally advanced and metasta-
tic urothelial cell cancer. Complete responses were noted even in

patients previously treated with cisplatin.35–38 In view of the syner-
gistic effects between cisplatin and gemcitabine and the mild toxic-
ity profile of gemcitabine, the two-drug combination of gemcitabine
and cisplatin was soon evaluated.39 Initial studies produced results
similar to those with MVAC (Table 25.4).35–42 Based on these results,
a large randomized trial in which the MVAC regimen was compared
with the combination of gemcitabine and cisplatin (GC), both deliv-
ered every 4 weeks, was conducted. The study was designed to
demonstrate a 4-month improvement in survival benefit with GC.
The two treatment arms turned out to be very similar in terms of
median survival (13.8 months for GC and 14.8 months for MVAC ),
time to progression (7.4 months in both arms), and overall response
rate (46% and 49%, respectively). Fewer patients on GC than on
MVAC had grade 3/4 neutropenia (71% versus 82%, respectively),
neutropenic fever (2% versus 14%), grade 3/4 mucositis (1% versus
22%), and hospital admissions (9 admissions for a total of 33 days
versus 49 admissions for a total of 272 days). The toxic death rate
was 1% with GC and 3% with MVAC. More GC than MVAC
patients had grade 3/4 anemia and thrombocytopenia. One limita-
tion of this large randomized study was that the better safety and 
tolerability of GC was not reflected in the quality of life (QoL)
results.43 Although this trial was not designed to show the equiva-
lence of the two regimens, many researchers have interpreted the
results as showing therapeutic noninferiority and determined that
any difference in survival was unlikely to be sufficiently large to 
offset the improvement in toxicity with GC.26

In an attempt to improve the thrombocytopenic toxicity profile
of GC which occurred around day 15, small phase II trials have eval-
uated a 3-week program of GC in which cisplatin is given either con-
comitantly on day 1, or fractionated, and gemcitabine on days 1 and 8,
recycling on day 21. This alteration did not modify the response
rate. The indications of a better toxicity profile and fewer treatment
delays will have to be confirmed in  larger trials.44,45

Docetaxel
Docetaxel has demonstrated activity in chemotherapy-naive
patients (31% response rate) and previously treated patients (13.3%
response rate).46.47 Although phase II studies of two-drug combina-
tions of docetaxel with cisplatin (DC) have shown activity in
untreated patients with response rates that are similar to MVAC, a
recent randomized study reported by the Hellenic Group has shown
inferior activity of the cisplatin/docetaxel combination compared to
classical MVAC. Although this study was designed to detect a sur-
vival advantage for DC, the investigators instead observed that sur-
vival was inferior for patients treated with DC. Because performance
status was not used in this trial as a prospective stratification vari-
able, the treatment arms were not appropriately balanced. After
adjusting for prognostic factors, difference in time to progression
(TTP) remained significant (hazard ratio [HR] 1.61, p = 0.005),
whereas the survival difference was nonsignificant at the 5% level
(HR 1.31, p = 0.089).22

Table 25.1 Early global experience with MVAC

Lead author No. pts Response rate (%) Complete response (%) Median survival (months)

Sternberg9 121 72 36 13.4
Tannock10 30 40 13 10.0
Logothetis11 55 65 35 11.0
Boutan-Laroze12 67 57 57 13.0
Loehrer13 120 38 38 12.5

Table 25.2 Risk factors in metastatic bladder cancer

MVAC Paclitaxel/gemcitabine/cisplatin

No. risk factors Median survival Median survival
(months) (months)

0 33.0 32.8
1 13.4 18.0
2 9.3 10.6

Risk factors: Presence of visceral metastases, Karnofsky performance
status <80%.
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Gallium nitrate and Ifosfamide
Gallium nitrate has activity as a single agent in the treatment of
advanced bladder cancer, including activity in heavily pretreated
patients. Partial responses were observed in 4 of 23 patients (17.4%)
that received 350 mg/m2/d or more for 5 days by continuous intra-
venous infusion.48 Likewise, ifosfamide was evaluated in previously
treated patients in whom it produced a 20% objective response rate.
However, administration of ifosfamide at 1500 mg/m2 with MESNA
750 mg/m2/d for 5 days every 3 weeks resulted in significant renal
and central nervous system toxicity.49 The clinical activity obtained
by combining ifosfamide with etoposide (14% response rate), pacli-
taxel (15% response rate in previously treated patients, 30.7%
response rate in chemotherapy-naive patients), CMV (62.5% response
rate), or vinblastine/gallium (44% response rate) is not justified in
view of the significant toxicity.50–53 To date, doublet ifosfamide-based
regimens have no role in the routine therapy of advanced urothelial
tumors.

Carboplatin
Carboplatin exerted limited clinical activity as a single agent.54 Car-
boplatin-based combinations were reported in the 1990s. The com-
bination of carboplatin with methotrexate and vinblastine
(carbo-MV and M-CAVI) have shown response rates of 30% to 40%
and a median survival of 8–10 months. These results are inferior to
those obtained with MVAC. Two underpowered, randomized stud-
ies also suggested that carboplatin-based chemotherapy had subop-
timal efficacy.55,56 Similarly, cisplatin also seems to be more effective
than carboplatin when combined with gemcitabine. In another
underpowered randomized phase II trial, a response rate of 66% was
achieved in patients treated with cisplatin/gemcitabine as compared
with a response rate of only 35% with carboplatin/gemcitabine.57

Lobaplatin and oxaliplatin
Lobaplatin, a third-generation platinum complex, demonstrated a
10% response rate in previously treated patients.58 Oxaliplatin
monotherapy has shown minimal activity in previously treated
patients, but it is feasible to combine this with gemcitabine, with
encouraging preliminary data in patients unfit for cisplatin.59–61

Antifolate compounds 
With regard to antifolate compounds, de Wit et al reported a
response rate of 17% for trimetrexate in patients who had received
prior chemotherapy.62 Piritrexim, an oral second-generation
antimetabolite, was tested in two studies. As a single agent in
chemotherapy-naive patients, it demonstrated a 38% response rate,
whereas in previously treated patients, partial response (PR) was
obtained only at a rate of 23%.63 This compound is now being eval-
uated with gemcitabine.64

Pemetrexed, a novel multitargeted antifolate (MTA) that inhibits
multiple folate-dependent enzymes, achieved a 33% response rate in
22 chemonaive patients; however, there were two drug-related
deaths.65 It was also active in previously treated patients. A recent
phase II trial as second line therapy (including relapses after adju-
vant or neoadjuvant therapy) achieved an overall response rate of
27.7% (13 out of 47), with three patients obtaining CR. Of the respon-
ders, six were enrolled with prior adjuvant therapy within 12 months.
Overall survival was 9.8 months.66 A confirmatory second line trial is
now planned.

Vinflunine
Vinflunine is a new synthetically designed vinca alkaloid that has been
recently studied in second line bladder cancer after platinum failure.

Table 25.3 Paclitaxel in advanced urothelial cancer

Lead author Year Other therapy Taxol (mg/m2) Response rate (%) Prior therapy

Tu29 1995 Methotrexate, cisplatin 200 + G-CSF 40 Yes
Roth30 1994 Ifosfamide 250 + G-CSF 42 No
Sweeney31 1999 Ifosfamide 135 + G-CSF 23 Yes
Vaughn32 1997 Carboplatin 200 64 No
Zielinski33 1998 Carboplatin 175 65 No
Redman34 1998 Carboplatin 200 52 No

G-CSF, granulocyte colony-stimulating factor.

Table 25.4 Gemcitabine in advanced urothelial cancer

Lead author Year Prior therapy Response rate (%) Gemcitabine (mg/m2) weekly Cisplatin (mg/m2)
� 3 q 4 weeks

Pollera35 1994 Yes 27 Above 1000
Stadler36 1997 No 28 1200
Moore37 1997 No 24 1200
Lorusso38 1998 Yes 23 1200
Von der Masse40 1999 No 42 1000 35
Moore41 1999 No 57 1000 70
Kaufman42 2000 No 41 1000 100, 75 
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Due to the reported activity of 16% response rate and a median sur-
vival of 6 months, a phase III second line multinational trial is
presently ongoing, comparing this drug with best supportive care
followed by treatment upon progression.67,68 

Irinotecan
Witte et al reported a response rate of 10% with irinotecan in
patients that had previously received chemotherapy.69 This agent is
now being studied with gemcitabine in a phase II trial and as a sin-
gle agent in the regimens of patients previously treated with a plat-
inum-containing agent (Southwest Oncology Group).70

Nonplatinum-based regimens
Both gemcitabine and the taxanes have been extensively evaluated in
single-drug studies. In view of their toxicity profile, particularly the
lack of nephrotoxicity, it is not surprising that multiple studies have
been performed with this combination (Table 25.5).71–79 Response
ranges from 0% to 60% have been reported. This variability reflects
diversity in patient prognostic factors and the effect of prior
chemotherapy—lower responses when the combination was given
for active disease, and higher when the combination was given after
an adjuvant/neoadjuvant approach.71–73,76–78

Unfit patients
Most of the phase II and large phase III trials include patients with
normal renal function and good performance status. Unfortunately,
since this disease may interfere with kidney function, and often
involves the elderly, many patients do not ‘fit’ with these good
criteria.

Various strategies have been considered to avoid this problem,
including modulation of cisplatin’s nephrotoxicity by using nephro-
protective agents, modifying the scheduling of cisplatin, using less
cisplatin-intense regimens, or substituting carboplatin for cisplatin.80

The emergence of active nontoxic agents enabled the design of other
approaches for these patients. The ECOG reported on a 20.6%
response rate with the combination of paclitaxel/carboplatin.81 With
gemcitabine-based regimens the response rates were gemcitabine/
epirubicin, 46%; gemcitabine/vinorelbine, 47.6%; and gemcitabine/
carboplatin, 44%.82–84 This later trial was a dose-finding study with
the combination of gemcitabine and carboplatin, and it was evaluated
in clearly predefined ‘unfit’ bladder cancer patients: performance
status >2 and/or creatinine clearance less than 60 ml/min. Using 
this combination, investigators reported a median time survival of 
14.4 months in the 16 patients that were ineligible for a cisplatin-
based regimen (‘unfit’ patient population). The preliminary results
found on this phase II trial using the carboplatin/gemcitabine 
doublet prompted an EORTC randomized phase II/III trial (EORTC
protocol 30986) comparing carboplatin/gemcitabine with M-CAVI
in patients ineligible for cisplatin-based chemotherapy. This trial is
presently ongoing.

It is important to mention that chronologic age should not
exclude patients from the potential benefit of conventional cisplatin-
based therapy, because elderly patients with adequate renal function
tolerate conventional platinum-based chemotherapy as well as
younger patients and may benefit equally.85,86

Future directions
Several approaches are being investigated to improve the dismal
outcome of advanced transitional cell carcinoma patients.9,11–15,87

These approaches include the search for molecular treatment-
response predicting markers, management of minimal/microscopic
residual disease, dose-dense sequential approaches, incorporation of
triple combination regimens, and targeted therapies.

Table 25.5 Gemcitabine/taxanes combination therapy in urothelial cancer

Lead author Gemcitabine Paclitaxe Docetaxel Pts with No. pts Response Median
prior rate (%) survival
therapy (months)

Sternberg71 2000–3000 150 41 41 60 14.4
D 1 q 14 days D 1 q 14 days  

Kaufman72 3000 150 6 37 19
D 1 q 14 days D 1 q 14 days  

Meluch73 1000 200 15 54 54 14.4
D 1, 8, 15 q 21 days D 1 q 21 days 

Parameswaran74 1000 110 23 61
D 1, 8, 15 q 28 days D 1 q 28 days

Srinivas75 1000 110 17 65 7.5
D 1, 15 q 28 days D 1, 15 q 28 days

Garcia Del Muro76 2000 65 10 39 56
D 1 q 14 days  D 1 q 14 days

Friedland77 1000 75 7 41 32 68% 1 year
D 1, 8 q 21 days D 1 q 21 days survival

Dreicer78 800 40 25 25 20
D 1, 8 q 21 days D 1, 8 q 21 days

Gitlitz79 800 60–80 27 33 12
D 1, 8, 15 q 28 days D 1 q 28 days
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Molecular treatment-response
predicting markers
Alterations in p53 and pRb occur in approximately 50% and 35%,
respectively, of bladder cancers and have been reported to correlate
with high grade and stage.88–90 There are conflicting reports regard-
ing the relationship between chemosensitivity and p53, and several
authors suggest that altered expression of p53 may be associated
with resistance to MVAC, although others suggest the contrary.
Paclitaxel can induce apoptosis, using p53 independent path-
ways.91,92 Some studies have shown that the metastatic potential of
bladder cancer correlates with the expression of several genes that
regulate proliferation (EGFR) and angiogenesis (bFGF, VEGF,
MMP9, and interleukin 8). Inhibition of the epidermal growth fac-
tor receptor type I pathway, either by physical receptor blockade, as
with the monoclonal antibody IMC225, or with the tyrosine kinase
inhibitor ZD1839, leads to demonstrable antitumor effects in ani-
mal models. Adding paclitaxel to EGFR-directed therapy produced
a synergistic biologic effect on xenographs.93,94 At present, none of
the molecular markers has entered into routine clinical practice.
Prospective studies of chemotherapy selection based on molecular
markers are needed.

Residual disease postchemotherapy
It is important to distinguish between ‘minimal residual disease’
after chemotherapy in patients who achieved a complete response to
therapy (= microscopic), and radiographically detected minimal
residual disease (= macroscopic), representing a good clinical PR to
the treatment.

Regarding minimal residual disease postchemotherapy,
researchers at the University of Texas M.D. Anderson Cancer Cen-
ter have designed a phase II trial in which patients that have
responded to initial cytotoxic chemotherapy are randomized to
treatment with either docetaxel alone, or a combination of docetaxel
and ZD1839 (Iressa). The objectives of this trial are to compare the
proportion of patients free from progression 9 months after the start
of consolidation therapy, testing the hypothesis that the antiprolif-
erative, and especially the antiangiogenic, effects of concomitant
docetaxel and Iressa will inhibit progression of residual disease 
following maximal response (complete response) to front-line
chemotherapy.94

The postchemotherapy surgical resection of macroscopic residual
disease could be a reasonable approach for some selected patients
with small volume residual disease after chemotherapy. Patients that
benefited most from this approach were those with a major response
to chemotherapy, initially tumor confined to pelvic, bladder, regional
lymph nodes, or with a solitary metastatic site. Postchemotherapy
surgical resection of residual cancer extends the median survival of
these patients to 31–37 months, and may result in disease-free sur-
vival in some patients that would otherwise die of disease.95–97

Salvage therapy
Patients whose disease recurs following their initial chemotherapy
are destined to die. Objective remission rates up to 30% have been
reported with treatment based on paclitaxel, ifosfamide, gemcitabine,

trimetrexate, piritrexim, pemetrexed, and vinflunine after cisplat-
inum-based therapy.29–31,35,38,49,62,63,65–73,76–78

There are limited data regarding salvage therapy following
MVAC and no data after gemcitabine/cisplatin. Since patients 
that relapse after MVAC (particularly if there was a 3–6 months’
progression-free survival following the previous platinum-based
chemotherapy) have responded again to the earlier same regimen, 
it could be suggested that their exposure again to gemcitabine/
cisplatin after long-term disease-free progression (more than 
6–12 months) could be a reasonable option. However, no definitive
data exist in the literature.98

Until now, second line bladder cancer therapy is an unmet med-
ical need with no data favoring monotherapy, polychemotherapy, 
or alternating therapy.99 An alternative approach to identify early
treatment failures has been suggested, with an early switch of ther-
apy if there is not an at least 40% tumor reduction (the so-called
‘play-the-winner-and-drop-the-loser’ strategy). This not-yet-proved
methodology is used to select one best treatment, or a best pair of
treatments, as a two-stage strategy out of four different treatments.100

Dose-dense approach
Based on the results obtained with the ITP101 combination of ifos-
famide, paclitaxel, and cisplatin, and on concepts derived from
kinetic models studied in breast cancer, investigators from MSKCC
have developed the concept of dose-dense sequential chemotherapy
in bladder cancer using the two-drug regimen of doxorubicin and
gemcitabine (AG), followed by the three-drug ITP regimen. In a
phase I study with 15 patients, AG was well tolerated at all dose lev-
els, and no grade 3 or 4 myelosuppression was observed.102 In a
phase II trial in 21 patients, the overall response rate reported was
86%. However, toxicity was significant. ITP increased the response
seen after AG in six patients. This suggests noncross resistance for
the two regimens. The same approach is being evaluated in patients
with impaired renal function using AG, but followed by paclitaxel
and carboplatin.103

Triplet combinations
Several triple combinations have been studies in urothelial cancer
patients. Bajorin et al have reported the activity of the ITP combina-
tion.101 They demonstrated a response rate of 68% and a median
survival in the range of 20 months, which was reported initially as a
50% increment in survival compared historically to the original
MVAC series. Taking in consideration the significant activity of
paclitaxel and gemcitabine, either alone or in combination with cis-
platin, their different mechanism of action, and their nonoverlap-
ping toxicities, the Spanish Group (SOGUG) studied the feasibility
of adding paclitaxel to the doublet of gemcitabine/cisplatin in a
phase I/II trial. In 58 patients, an overall response rate of 78% was
observed with a median survival time of 24 months for the phase I
segment of the trial and 15.6 months for the phase II part of the
study.104 A similar triplet was also evaluated using carboplatin.
Investigators at Wayne State University, Detroit, incorporated gem-
citabine in the carboplatin/paclitaxel combination in a phase II trial
with 49 previously untreated patients with advanced urothelial
malignancy and normal renal function. Of the 47 patients assessable
for response, 15 obtained a CR and 15 obtained a PR, for an overall
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with gefitinib and, of these, only one had a partial response. The 
estimated median progression-free survival was only 1.7 months.115

Combination with gemcitabine/cisplatin resulted in excessive toxic-
ity, and two patients died because of neutropenic infections. The
toxicity was attributed to the fixed dose rate infusion of gemcitabine
used in this Cancer and Leukemia Group B (CALGB) trial. The study
is ongoing using the standard gemcitabine mode of administra-
tion.116 As mentioned above, a trial combining docetaxel and Iressa
for minimal residual disease following chemotherapy is also being
conducted.94

The Her2/neu oncogene is another member of the epidermal
growth factor receptor family. Its overexpression results in increased
cell proliferation and an increase in metastatic potential. The
Her2/neu oncogene contribution to the malignant phenotype of the
cell is consistent with the high rates of expression in poorly differen-
tiated tumors and with a poorer prognosis in breast cancer.
Her2/neu is also overexpressed in bladder cancer. Overexpression
was detected by immunohistochemistry in 28% of the primary
tumors and in 53% of metastatic lymph nodes. Overexpression in
the primary tumors consistently predicts overexpression in distant
or regional metastasis, although some Her2/neu-negative primary
tumors may show overexpression in their corresponding metasta-
sis.115 No prognostic implication was demonstrated in these bladder
cancer patients. Discordant results regarding overexpression have
been published, related to the diversity of the techniques used for
the assays.117 There are also conflicting results regarding gene ampli-
fication in these overexpressed Her2/neu tumors, ranging between
7% and 95%. The low amplification suggests that mechanisms other
than gene amplification may account for the observed high protein
overexpression.118–120

Preclinical and clinical data have shown marked enhancement of
the antitumor activity of chemotherapy when combined with the
monoclonal antibody against Her2/neu trastuzumab.121 Thus, Hus-
sain et al recently combined trastuzumab with the carboplatin/
paclitaxel/gemcitabine triplet for patients with overexpressed
Her2/neu and reported a 61% objective response rate in patients
with advanced urothelial cancer.122 It is too soon to define the role
of Her2/neu blockage with chemotherapy. The response rate
appears to be similar to the results obtained with cisplatin-based
triplets (see Table 25.6).29,78,92,104–110,112–113,118

GW572016 is an oral, reversible, dual inhibitor of ErbB1 and
ErbB2 receptors that has also been tested in second line urothelial
cancer. All patients that were included in this trial had confirmed
expression of ErbB1 and/or ErbB2 (1+, 2+ or 3+ by immunohisto-
chemistry). However, limited numbers of patients included were
finally eligible for response evaluation, with only 10% being partial
responders. Only one response was confirmed at 8 weeks.123

Several other strategies have been designed to target other 
elements involved in the activation of the cascade of biochemical
and physiologic responses of the mitogenic signal transduction
pathways. Preliminary results of the oral SCH66336 (a farnesyl 
protein transferase inhibitor) have indicated limited activity in pre-
viously treated patients with advanced/metastatic urothelial tract
tumors.124 Although this compound will not be further developed
due to the inactivity seen in other indications, a study by the Early
Clinical Study Group (ECSG) of the EORTC with the combination
of SCH663366 and gemcitabine as second line in patients with
advanced urothelial tract tumors revealed a 38.2 % encouraging
response rate.125

Some clinical activity has been reported with several other com-
pounds such as the histone deacetylase inhibitors.126 In addition,
cyclooxygenase 2 (COX2) might also be a therapeutic target in urothe-
lial tumors. Although its expression had conflicting correlation with

response rate of 68%. The median survival was 14.7 months.105

Other triplets reported to date are presented in Table 25.6.106–113

A large global international study comparing cisplatin/gemcitabine/
paclitaxel with the conventional GC doublet has now been closed to
patient accrual (with 610 patients). This trial will shed light on the
role of the triplets in the management of advanced urothelial
tumors. Whether or not we can improve survival with the newer
triplet regimen will depend upon the results of this phase III trial.

Targeted therapy
The family of epidermal growth factor receptors is among the most
studied growth factor receptors in bladder cancer114 and several anti-
EGFR strategies have been tested in urothelial patients. The activity
of gefitinib (Iressa) has been analyzed in a recent phase II trial con-
ducted by the Southwest Oncology Group in chemorefractory TCC
of the bladder, with very limited results. Twenty-nine patients whose
disease progressed after one chemotherapy regimen were treated

Table 25.6 Triplet combination chemotherapy in
urothelial cancer

Agents No. pts No. pts Response Median
with prior rate (%) survival time
therapy (months)

Cisplatin104

Paclitaxel None 58 77.6 15.8
Gemcitabine
Cisplatin106

Paclitaxel None 29 52.6 10.7
Gemcitabine
Cisplatin107

Paclitaxel None 15 66.6 13.5
Gemcitabine
Cisplatin108

Paclitaxel None 44 68.6 20.6
Ifosfamide
Cisplatin29

Paclitaxel 21 25 40.6
Methotrexate
Cisplatin109

Docetaxel None 30 66.7 14.5
Epirubicin
Carboplatin105

Paclitaxel None 47 68.6 14.7
Gemcitabine
Carboplatin110

Paclitaxel None 26 47.6 7.1
Gemcitabine
Carboplatin78

Paclitaxel None 15 53.6
Gemcitabine
Carboplatin112

Docetaxel 6 13 38.6
Gemcitabine
Carboplatin92

Paclitaxel None 32 56 15.5
Methotrexate
Gemcitabine113

Paclitaxel None 20 45 18.6
Methotrexate
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tumor grade or stage, in a subgroup of 62 patients that received
chemotherapy, strong COX2 expression significantly correlated
with poor overall survival.127 Targeted therapy is discussed in more
detail in Chapter 67.

Conclusion
A review of abstracts published over the last 5 years (Table 25.7)
indicates that most of the clinical activity in this relatively small
patient population focuses on small phase II trials in various phases
of the disease, many of which will never mature for routine clinical
use. At the present time, the cisplatin/gemcitabine (CG) combina-
tion in a phase III trial has been demonstrated to be a valuable alter-
native to the classical MVAC regimen with similar efficacy and
survival probabilities, but with the benefit of less toxicity.

Other new double and triple combinations have yet to define
their activity in phase III trials. To date, there are no randomized
data to show that any of these new regimens improve patient survival
as compared with either MVAC or CG. Strategies have been devel-
oped to minimize toxicity in patients that are ‘unfit’, ‘elderly’, or have
‘compromised renal function’. Clinical trials should be designed to
clearly distinguish among these three groups of patients. Outside a
clinical trial, M-CAVI, carboplatin/gemcitabine, CBDCA/paclitaxel,
gemcitabine/taxane or monotherapy with gemcitabine, CBDCA or a
taxane could be used in ‘unfit’ patients in an individual basis. The
new era of targeted therapy is being incorporated in the manage-
ment of urothelial cancer with the hope of improving patient 
management in the not too distant future.
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appendix
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management/evaluation 60–62
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prognosis 51–52
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BCG see bacillus Calmette–Guérin (BCG)

Notes: Please note that as the subject of this book is bladder cancer, all entries refer to this disease unless otherwise stated. Also entries fol-
lowed by 'f' and 't' refer to figures and tables/boxed material respectively.

Abbreviations: To save space in the index, the following abbreviations have been used: BCG–bacillus Calmette–Guérin; MVAC–methotrexate/
vinblastine/adriamycin/cisplatin combined chemotherapy; TURBT–transurethral resection of bladder tumor
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adjuvant see adjuvant (postoperative) chemotherapy
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metastatic disease see metastases
neoadjuvant see neoadjuvant (preoperative)
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radiotherapy with see radiotherapy
response to
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surgical outcome and 132, 134

surgery and see postchemotherapy radical cystectomy
TURBT/radiotherapy with see trimodality therapy
TURBT with 141, 141f
see also specific agents
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clinical pathways 64
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bleeding 61, 63, 99
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stent-related 62, 64
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urethral management 125, 126f

historical perspective 113
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nerve-sparing surgery 98–101
sexual dysfunction and 97
urethral management 126f

morbidity/mortality 67, 97
nerve-sparing see nerve-sparing radical cystectomy
partial cystectomy vs., 145–146
patient selection 59

age considerations 59
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postchemotherapy (‘salvage’) see postchemotherapy radical 
cystectomy

postoperative care 62–64, 101
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dose-dependency 14
efficacy meta-analysis 14t
gemcitabine combination, response rates 228
methotrexate/vinblastine/cisplatin combination (MVEC) 229
side effects 15
T1 tumors (grade 3) treatment 43

epithelial tumors
urothelial see transitional cell carcinoma (TCC)
see also specific types

Erb1 see epidermal growth factor receptor (EGFR)
Erb2 see HER2/neu gene/protein
European Association of Urology (EAU)

intravesical chemotherapy 15
European Organisation for Research and Treatment of Cancer (EORTC)

adjuvant chemotherapy trials 221–222

intravesical chemotherapy trials 15
MVAC/G-CSF clinical trials 225
neoadjuvant chemotherapy clinical trials 211–212, 212t

extranodal extension, pelvic lymphadenectomy 117

females, radical cystectomy see under cystectomy, radical
Florida pouch 196–198

complication rates 198
5-fluorouracil (5FU) 225

activity 28
radiotherapy with, T1 tumors (grade 3) 42–43

5-fluorouridine, tumor sensitivity 25
frailty see age/aging

gallium nitrate, metastases 227
gastric conduit diversions 202
gastrostomy, radical cystectomy 63–64
gefitinib (Iressa: ZD1839) 229

cisplatin/gemcitabine combination 229
metastases 229
residual disease therapy 229

gemcitabine 19, 19t
activity 29
BCG-resistant carcinoma in situ 52
carboplatin combination

response rates 228
cisplatin combinations

cisplatin/gefitinib (Iressa; ZD1839) 229
MVAC vs., 221, 226
side effects 226–227

clinical trials 227t
docetaxel combination 226, 228t
doxorubicin combination 20, 229
epirubicin combination, response rates 228
gefitinib (Iressa; ZD1839)/cisplatin combination 229
mechanism of action 19
metastases 226–227
paclitaxel combinations see under paclitaxel
preclinical studies 19
SCH6636 combination 230
side effects 19
taxane combination 227, 228t
vinorelbine combination, response rates 228

Genitourinary Translational Research Group, molecular biology 170
genomics, radiotherapy 161
Gilchrist procedure 193
glomerular filtration rate (GFR), orthotopic neobladder 182
glucose transporter-1 protein (GLUT1), radiosensitivity 160
goblet cells, orthotopic neobladder 182
GoLYTELY (polyethylene glycol electrolyte solution) 61
Goodwin technique 193, 196f
grading see tumor grading/staging
granulocyte colony-stimulating factor (G-CSF), MVAC combination 225
granulocyte-macrophage colony-stimulating factor (GM-CSF)

MVAC combination 225
GUONE, neoadjuvant chemotherapy clinical trials 212, 212t
GW572016, 230

H2N see HER2/neu gene/protein
heparin(s), radical cystectomy 63
HER2/neu gene/protein 170

therapeutic strategies 230
high precision radiotherapy 158–161
homologous recombination, double-strand

break repair 159
hospital discharge, radical cystectomy 64
hydronephrosis 61

continent urinary diversion and 189
hyperchloremic acidosis
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ileal reservoirs 182
hyperthermia

mitomycin C with 28
hypoxia

radiotherapy effects 161

ifosfamide
cisplatin/paclitaxel combination 230t

ileal conduit diversions 201–202, 202f
choice, age considerations 59
complications 202
open technique 202, 202f
postoperative management 64, 65t, 66t
Wallace technique 202, 202f

ileal neobladder 193
ileal reservoirs

continent diversion 189–190, 190f see also orthotopic neobladder;
specific procedures

ileocolic reservoirs, orthotopic neobladder 179
ileostomy, continent reservoir 189
ileum

orthotopic neobladder see orthotopic neobladder
see also entries beginning ileo-/ileal

imaging
radiotherapy and 161

IMC225 see cetuximab (IMC-C225)
immune stimulators, intravesical chemotherapy 29
incidence 3
Indiana pouch 195–196, 197f, 198f

complication rates 196
modifications 196
ureteral implantation 196, 197f

intensity modulated radiotherapy (IMRT) 155
interferon-� (IFN-�)

BCG with, BCG-resistant CIS 53
interferon-� (IFN-�)

intravesical BCG 45
T1 tumors (grade 3) 45

interleukin-8 (IL-8)
metastases prognosis 229

intermittent catheterization, orthotopic neobladder 184
interstitial cells of Cajal, orthotopic neobladder 180, 180t
intestinal packing, radical cystectomy 199
intraoperative monitoring, radical cystectomy 62
intravenous pyelography (IVP) 189
intravesical chemotherapy 23–33

anthracyclines 28–29
antimetabolite drugs 29
antimicrotubule agents 29
BCG vs., 23
clinical trials 23
combination therapies 20, 29
cost effectiveness 14
drug delivery 20

bladder wall permeability 20, 24, 25f
dimethyl sulfoxide 28
distribution model 24
dose:concentration 23
electromotive administration (EMDA) 20
lipophilic vs. hydrophilic drugs 24
partitioning 23–24
pharmacology 23–24
thermochemotherapy 20

drug types 15
effect duration 15
efficacy meta-analysis 13–15, 14t

recurrence risks 13
European Association of Urology 13
goals 23

history 13
immune stimulators 29
maintenance therapy 17
mechanism of action 13–14
molecular targets 29
optimization 25–28

computer simulations 26–27, 27t
drug exposure at target sites 25
drug exposure for activity 25
mitomycin C see mitomycin C (MMC)
in vitro vs. in vivo effects 25–26

partial cystectomy with 148
pharmacology 17–20, 23–24

drug delivery 23
efficacy determinants 23
tumor response heterogeneity 25
urine volume effects 17

precautions 15
principles 17
progression effects 17
recurrence rates 15, 17
timing 14–15
toxicity/side effects 15
types 19t
see also specific drugs

intravesical immunotherapy, BCG see bacillus Calmette–Guérin (BCG)
intrinsic radiosensitivity 160
invasive cancers

adjuvant chemotherapy 219–223
clinical trials 219–220

classification/grading
radical cystectomy outcome and 97

lymph node metastases 97 see also lymph node involvement
muscle-invasive see muscle-invasive cancers
nonmuscle-invasive

BCG therapy 36
radical cystectomy see cystectomy, radical
T2-T4 disease see specific tumor stages
TUR see transurethral resection of bladder tumors (TURBT) see also

carcinoma in situ (CIS); metastases; specific sites of invasion
Iressa see gefitinib (Iressa: ZD1839)
irinotecan (CPT11), metastases 224
irritable bladder symptoms

intravesical BCG 37
radiotherapy 153

jejunal conduit diversion 202

Karnofsky performance scale
MVAC therapy 225

keterolac, radical cystectomy 62
Ki67, radiosensitivity marker 161
Kock pouch 189, 190–192, 190f, 191f

complication rates 191–192

Le Duc ureteroileal implantation 603
leiomyomas 90

partial cystectomy 544
lobaplatin, metastases 196
lung function tests, preoperative evaluation 60
lymphatic drainage, bladder 113
lymph node involvement

incidence 114
location effects 115
neoadjuvant chemotherapy and 130
number vs. survival 115f, 115t, 116f

negatives removed 115
positives removed 114

outcome and 114–115
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lymph node involvement (Continued)
size effects 115
staging

effects 115–116
staging vs., 113, 114t
systemic disease marker 113
volume effects 114
see also specific nodes

maintenance therapy
intravesical BCG 37–38
intravesical chemotherapy 37

Mainz pouch diversions 193–195, 195f
Aboul-Enein technique 193, 194f
appendiceal stoma 193, 194f
appendix 193
bowel flaps 193, 194f, 195f
complications 194–195
ileal nipple 191
Mainz I pouch 193
Mainz III pouch 195, 195f, 196f

matrix metalloproteinase-9 (MMP-9), metastases prognosis 229
M.D. Anderson Cancer Center experience, postchemotherapy surgery 133
mechanical bowel cleansing 61
medical therapies, pre-cystectomy 61
Memorial-Sloan Kettering Cancer Center experience

postchemotherapy surgery in metastatic cancer 132
meta-analyses

intravesical chemotherapy 13–14, 14t
neoadjuvant chemotherapy 212

metabolic acidosis, continent urinary diversion 190
metabolic safety, conduit diversion vs. orthotopic neobladder 184
metastases 671–682

chemotherapy
antifolate compounds 227
carboplatin 227
docetaxel 226
dose-dense approach 229
future work 228
gallium nitrate 227
gemcitabine 226
irinotecan 228
lobaplatin 227
oxaplatin 227
paclitaxel 226
response 133
unfit patients 228
vinflurine 227–228

molecular treatment response-predicting markers 229
postchemotherapy surgery response 132
radiotherapy 156
pelvic lymph nodes 153, 155–156, 155f
residual disease 229
salvage therapy 229
targeted therapy 230
triplet combinations 230, 230t
see also invasive cancers; specific sites

metformin, pre-cystectomy 62
methotrexate 225

cisplatin/paclitaxel combination 230t
cisplatin/vinblastine combination (CMV) see under cisplatin
paclitaxel/carboplatin combination 230t
paclitaxel/gemcitabine combination 230t
vinblastine/adriamycin/cisplatin

combination see MVAC combined
vinblastine combination 225
vinblastine/epirubicin/cisplatincombination (MVEC) 220

methotrexate/vinblastine/adriamycin/cisplatin
(MVAC) combined chemotherapy see MVAC combined chemotherapy

mitomycin C (MMC) 17–18, 19t, 28
BCG vs., 17, 30, 36, 37
clinical trials 14
dosage 14, 15
doxorubicin with 20
efficacy meta-analysis 14t
electromotive administration (EMDA) 20
hyperthermia with 28
mechanism of action 17
optimization 17, 25–26, 26f, 29

clinical trials 27–28, 28f
partial cystectomy with 147
side effects 15, 17
T1 tumors (grade 3) 43

intravesical BCG vs., 43
thermochemotherapy 20
tumor sensitivity 25

mitotic catastrophe, radiotherapy 160
mitoxantrone 19

activity 28
dose-dependency 28

monopolar electrocautery current, TUR 3
morbidity

pelvic lymphadenectomy 113–114
radical cystectomy 64, 97
urethrectomy 123

mortality
partial cystectomy 147t
radical cystectomy 67, 97
urethrectomy 123

mucus formation, orthotopic neobladder complications 183
multiple papillary tumors, TUR 5
muscle-invasive cancers

cystectomy 211
neoadjuvant chemotherapy 211–214

advantages 211
bladder preservation with 213
clinical trials 212–214, 212t
disadvantages 211
meta-analyses 212–213
p53 status 214
radiotherapy 214, 214t
retinoblastoma status 214–215
TURBT with 213–214

radiotherapy 153
neoadjuvant chemotherapy with 214
patient selection 153

trimodality therapy see trimodality therapy
TURBT 6–7, 6f

neoadjuvant chemotherapy with 213
see also transurethral resection of bladder tumors (TURBT)

MVAC combined chemotherapy 129, 225
clinical trials 212, 220

adjuvant vs. neoadjuvant therapy 213
TURBT with 214–215

cystectomy vs., 213–214
efficacy 225, 226t
gemcitabine/cisplatin combination vs., 221
granulocyte colony-stimulating factor combination 225–226
granulocyte-macrophage colony-stimulating factor combination

225–226
improved responses 130
prognostic factors 226, 226t
resistance, p53 gene and 229
toxicity 225
TURBT with 214

nasogastric tubes, radical cystectomy management 63
National Bladder Cancer Group, radiotherapy vs. radical cystectomy 168
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National Cancer Institute of Canada, radiotherapy/chemotherapy clinical
trials 157

neoadjuvant (preoperative) treatments
arguments for 131
chemotherapy 130

adjuvant vs., 131, 131t
muscle-invasive tumors see muscleinvasive cancers
radical TURBT with 142
radiotherapy with 158

radiotherapy 97
chemotherapy with 157

response to 132 see also postchemotherapy radical cystectomy; 
specific treatments

neobladder see orthotopic neobladder
nerve-sparing radical cystectomy 97–101

anatomical considerations 97, 98f
oncologic outcomes/cancer control 97
orthotopic diversions 100
postoperative care 101
preoperative preparation 98
technique 98–101

bladder, mobilization from rectum 99–100
dorsal vein control 100
incision/exposure 98, 98f
intestinal packing 99
pelvic lymphadenectomy 99
prostate mobilization 100–101
puboprostatic ligament division 100
ureter transection 99, 100f
vascular pedicle division 99, 100f
wide excision of neurovascular bundle 101

neurofibromas, partial cystectomy 146
nicotinamide, hypoxia modification 161
nocturnal continence, orthotopic neobladders 178, 183
nodular tumors, TUR 5
noncontinent urinary diversion 201–206

conduit diversion 201–202 see also specific types
cutaneous ureterostomy 201
incidence 201
patient preparation 201
see also stoma(s)

nonhomologous end-joining (NHEJ), DNA repair 159
non-invasive neoplasms see superficial (noninvasive) cancers
nonmuscle-invasive tumors

BCG therapy 36
intravesical BCG 36

non-steroidal anti-inflammatories, precystectomy 61
non-urothelial epithelial tumors 

partial cystectomy indications 145
see also specific types

Nordic Group, neoadjuvant chemotherapy clinical trials 212t, 213
nutrition

continent urinary diversion and 189
preoperative management/evaluation 61
radical cystectomy management 63

oncological outcome
nerve-sparing radical cystectomy 97
orthotopic neobladder 178

orthotopic neobladder 178–179
complications 184–185

mucus formation 184
reoperation 184
rupture 184

conduit diversion vs., 184
cosmetic appearance 184
drain management 64
females 125, 178
ileal reservoirs 179

capacity 181t
hyperchloremic acidosis 183
pressure characteristics 181t
types 583

ileocolic reservoirs 179
males

nerve-sparing radical cystectomy 98, 101
urethral recurrence and 122–123

maturation 180
metabolic safety 184
oncological outcome 178
patient counseling 177
patient selection 177–178

adjuvant chemotherapy 178
age considerations 59–60
body image 177
contraindications 177
nocturnal incontinence 178
oncology 178
patient factors 177–178
tumor staging 178
urethral recurrence 178

quality of life 184
reflux prevention 179, 180f
right colic reservoirs 178

capacity 181t
pressure characteristics 181t

sexual function 184
sigmoid reservoirs 178
structural changes 182, 182t
ultrastructural changes 182, 182t
upper tract preservation 183
urethral tumor recurrences 122

management 124–125, 126f
urinary bladder vs., 179–181

bicarbonate excretion 182
capacity 181–182
cellular changes 180, 180f
chloride absorption 182
detrusor muscle 180
detubularization 181
mucosal urine exposure 182
pharmacological changes 180
pressure characteristics 181
urothelial substitute 182

voiding dysfunction 183–184
daytime incontinence 183
failure to empty 183
intermittent catheterization 184
nocturnal leakage 183
overflow incontinence 183

voiding re-education 184
outcome

lymph node involvement and 114–115
partial cystectomy 148–149
pelvic lymphadenectomy and 113, 114t, 117
radical cystectomy see cystectomy, radical
radiotherapy and 156–158, 156t
urethral carcinoma 122

overflow incontinence, orthotopic neobladder 183
oxaplatin, metastases 227

p53 gene/protein
as biomarker 222
chemotherapy and 29

adjuvant 222
neoadjuvant 214

MVAC resistance 229
overexpression
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p53 gene/protein (Continued)
radical TURBT 142

T1 tumors (grade 3) 46
paclitaxel 20

activity 29
carboplatin combinations

carboplatin/gemcitabine 213, 230, 230t
carboplatin/methotrexate 230t
response rates 228

cisplatin combinations 230t
clinical trials 226t
gefitinib (Iressa; ZD1839)/carboplatin gemcitabine combinations

227, 227t
gemcitabine/carboplatin 213, 230, 230t
gemcitabine/cisplatin 226, 226t, 230, 230t
gemcitabine/methotrexate 230t
prognostic factors 226, 226t

ifosfamide combinations 230t
mechanism of action 229
metastases 227
methotrexate combinations 230t
tumor sensitivity 25

pain management, radical cystectomy 62
Paneth’s cells, orthotopic neobladder 182
papilloma see urothelial papillomas
PUNLMP see papillary urothelial neoplasm of low malignant 

potential
papillary urothelial neoplasia of low malignant potential

TURBT 3, 4f, 140, 140t
see also specific tumors

papillonodular tumors, TUR 5, 5f
paraganglioma, partial cystectomy 146
parenteral nutrition

continent urinary diversion and 189
following radical cystectomy 63

partial cystectomy see cystectomy, partial 
partitioning, intravesical chemotherapy 23
pathology

TURBT 4
see also specific tumors/tumor types

patient-controlled analgesia, radical cystectomy 63
patient counseling see counseling
patient selection

bacillus Calmette–Guérin (BCG) therapy 36
orthotopic neobladder see under orthotopic neobladde
postchemotherapy cystectomy 131, 134
radical cystectomy see under cystectomy, radical
radiotherapy 151–153
trimodality therapy 169–171, 170f

pediatric bladder tumors see specific tumors
pelvic lymphadenectomy 113–119

adjuvant chemotherapy clinical trials 221
extent of 116–117

determination 116
importance 116
outcome effects 116–117
radical cystectomy 99

historical perspective 113
laterality 117
morbidity 113
outcomes 113–114, 114t

extranodal extension 117
number of positive nodes 117
Result (SEER) registry data 117

positive node proportion 115–116
positives vs. survival 114t
radical cystectomy

extent 99
nerve-sparing 99

radical TURBT with 142
staging requirements 116
surgical standards 117
see also lymph node involvement

pelvic lymph nodes
dissection (PLND) see pelvic lymphadenectomy
radiotherapy 153, 155–156, 155f

conventional radiation fractionation 156
intensity modulated radiotherapy (IMRT) 155

pelvic nerve plexus 97, 98f
pelvic organs, male 98f
pemetrexed 224
performance scores, postchemotherapy surgery 134
pheochromocytoma, partial cystectomy 146
photodynamic therapy (PDT)

BCG-resistant carcinoma in situ 52
see also 5-aminolevulinic acid (5-ALA)

pinitrexim 224
piraubicin

activity 28
efficacy, meta-analysis 14t

planning target volume (PTV), primary tumor radiotherapy 155
polyethylene glycol electrolyte solution (GoLYTELY) 61
postchemotherapy radical cystectomy 129–135

clinical background 129–130
outcomes 130

chemotherapy response relationships 132, 134
cystectomy vs., 130, 130f
metastatic cancers 132–134
in unresectable node-positive cancers 132, 133f, 133t

partial cystectomy vs., 132
patient selection 131, 134
rationale 130–134
staging errors and 131, 131t, 134
timing 131

postchemotherapy surgery
performance scores 134
radical cystectomy see postchemotherapy radical cystectomy
see also neoadjuvant (preoperative) treatments

post-operative ileus, radical cystectomy 62, 63–64
pouchoscopy, continent urinary diversion follow-up 189, 196
preoperative preparation/care

bowel
cutaneous continent urinary diversion 189

colonic conduit 201
continent urinary diversion 189
cystectomy, partial 146
radical cystectomy see under cystectomy, radical

pretreatment apoptotic index, radiotherapy 160
programmed cell death see apoptosis
progression see disease progression
prostate cancer, TCC 121, 125
prostate gland

cancer see prostate cancer
nerve-sparing radical cystectomy 100–101

prostatic urethra
neoplasms, BCG therapy 35–36
preoperative/perioperative investigation 122

proteomics, radiotherapy 161
proto-oncogenes see specific genes/proteins
pulmonary complications, radical cystectomy 60–61, 63
pulmonary embolism (PE), radical cystectomy 63
pyelography, intravenous (IVP) 189

quality of life 184–185
conduit diversions

orthotopic neobladder vs., 184–185
orthotopic neobladders 184–185
radical cystectomy 97
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Radiation Therapy Oncology Group (RTOG)
clinical trials, muscle-invasive tumors 214
trimodality therapy 170

radical cystectomy see cystectomy, radical
radical transurethral resection of bladder tumor see transurethral

resection of bladder tumors (TURBT)
radiotherapy 151–161

advantages 151
bladder preservation rate 168, 168t
cell cycle dynamics 158–159
chemotherapy with 157

carboplatin 43
cisplatin 43
cisplatin/adriamycin combination 212
clinical trials 157t
5-fluorouracil 43
neoadjuvant 157–158, 214, 214t
T1 tumors (grade 3) 43
TURBT and see trimodality therapy
see also specific agents

DNA repair 158, 159–160
follow-up 156
future work 161

biopsy monitoring 161
genomics 161
imaging 161
proteomics 161

high precision 158
intravesical BCG with 156
intrinsic radiosensitivity 160
mechanism of action 158–159, 159f
muscle-invasive tumors 214, 214t
outcomes 156–158, 156t

metastases 157
salvage cystectomy 156–157

partial cystectomy with 147–148
patient selection 151–153

age 152
carcinoma in situ 151–152
irritable bladder symptoms 153
muscle-invasive tumors 152
prognostic factors 152t

T2, 151, 152
T3, 151, 152
T3A 151
T4A 151
pelvic lymph node metastases 152, 155, 155f

conventional radiation fractionation 155
intensity modulated radiotherapy (IMRT) 155

primary tumors 153–155
anisotropic margins 154
clinical target volume 153
CT imaging 153, 154, 154f
imaging 153, 158
MRI 153, 153f
planning target volume (PTV) 154
position variation 153

radical cystectomy vs., 168, 168t
Danish National Cancer Group 168
National Bladder Cancer Group 168, 170
Urologic Cooperative Group 168

recurrence after 151–152
redistribution 160–161
reoxygenation 160–161
repair 160–161
repopulation 160–161
resistance biomarkers 159t
side effects 155

late 155

superficial lesions 151–152
T1 tumors (grade 3) 42, 42t
T3 tumors 151, 152, 168
tumor regression 157
TURBT/chemotherapy with see trimodality therapy

Rb gene/protein 159
neoadjuvant chemotherapy 214–215
T1 tumors (grade 3) 46

recurrence/recurrence rates
intravesical chemotherapy 17
partial cystectomy 146–147, 147t, 148
radiotherapy and 151
superficial (non-invasive) cancers
TURBT 8
see also specific tumors

redistribution, radiotherapy 160–161
renal function

continent urinary diversion and 189, 189–190
deterioration

orthotopic bladders 178
measurement/evaluation

preoperative 60t, 61
orthotopic neobladder 177–185

contraindications to 177
preoperative management 60, 60t
radical cystectomy and 63

renal toxicity, cisplatin 228
renal ultrasound, continent urinary diversion and 189–190
reoxygenation, radiotherapy 160–161
repair, radiotherapy 160–161
repopulation, radiotherapy 160–161
resectoscope loops, TUR 3, 4f
residual disease 229

metastases chemotherapy 229
retrograde resection, TUR 5
right colic reservoirs 178–179

capacity 181t
pressure characteristics 181t

roller ball electrodes, TUR 5
RTOG 88-02, 170
RTOG 89-03, 170
RTOG 95-06, 170
rupture, orthotopic neobladder 184

salvage therapy 229
cystectomy

post-chemotherapy see postchemotherapy radical cystectomy
post-radiotherapy 157

metastases 229
SCH6636, 230

SCH6636/gemcitabine combination 230
screening

retained urethra 122
self-catheterization, continent urinary diversion 189
seminal vesicles, identification 99
sepsis

intravesical BCG 37
partial cystectomy 147
pouches 191

sessile tumors, TUR 5, 6f
sexual function 95

conduit diversion vs. orthotopic neobladder 184
radical cystectomy and

males 97
sigmoid reservoirs, orthotopic neobladder 178–179
solid tumors, TUR 4f
Southwest Oncology Group (SWOG)

BCG clinical trials 23
gemcitabine/paclitaxel/carboplatin combination 213
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sexual function (Continued)
neoadjuvant chemotherapy clinical trials 211, 212t
neoadjuvant MVAC vs. cystectomy 213

sphincters, incompetence, continent urinary diversion 189
stents, radical cystectomy 64
occlusion 62

stoma(s)
continent diversions 196

appendiceal, Mainz pouch 598, 600f, 601f
complication rates 194–196

noncontinent diversions
siting 201

preoperative counseling 97–98
radical cystectomy

postoperative care 62–64, 65t, 66t
site selection 98

stomach, conduit diversions 202–203
superficial (non-invasive) cancers

recurrence 8–9
treatment

radiotherapy 151–152
TURBT, 9–10 see also transurethral resection of bladder tumors

(TURBT) see also carcinoma in situ (CIS); specific lesion
suramin 19–20
surveillance biomarkers

clinical trials, adjuvant chemotherapy vs., 219–220
Surveillance, Epidemiology and End Result (SEER) registry data, pelvic

lymphadenectomy 117
survival rates

lymph node involvement and 113, 114t, 115f, 116f
partial cystectomy 148–149, 148t
radical cystectomy, advanced/metastatic disease 129, 129t
trimodality therapy 169, 170t
see also outcome
surviving

intrinsic radiosensitivity 160
SWOG see Southwest Oncology Group (SWOG)
systemic disease markers, lymph node metastases 113
systemic toxicity, intravesical BCG 37

T1 tumors
BCG treatment

BCG-refractory tumors 52
intravesical BCG 35
see also under T1 tumors (grade 3)

grade 3 see T1 tumors (grade 3)
grading/staging 41, 42t
TURBT 5–6, 6f

radical 143
T1 tumors (grade 3) 41–46

biologic markers 46, p53, 46
retinoblastoma gene 46

clinical characteristics 46
cystectomy 45, 45t
incidence 41, 41t
intravesical BCG 43–46, 44t

dose/scheduling 43–44
interferon with 45
maintenance therapy 43–44
mitomycin vs., 44
recurrence 46
TURBT with 45

intravesical chemotherapy 44–45, 45t
adriamycin 44
doxorubicin 44
epirubicin 44

prognostic factors 45
progression 42, 43t
radiotherapy 42–43, 43t

systemic chemotherapy with 43
recurrence rate 42
second TURBT 42t
staging 41

progression 42t
TURBT 41

TURBT 42, 42t
T2 tumors

partial cystectomy 145
radiotherapy 151, 152

T3 tumors
neoadjuvant chemotherapy 130
partial cystectomy 145
radiotherapy 151, 152, 168

T3A tumors 151
T4 tumors

neoadjuvant chemotherapy 130
T4A tumors, radiotherapy 151

targeted therapies 230–231
metastases 230–231
see also specific therapies

Ta tumors
see also papillary urothelial neoplasm of low malignant potential

taxane, gemcitabine combination 227, 228t
thermochemotherapy 20
thiotepa 18–19, 19t

efficacy meta-analysis 14, 14t
history 13

thromboembolism, radical cystectomy 98
thromboembolism-deterrent (TED) hose compression stockings 98, 101
ticlopidine, pre-cystectomy 62
Tis see carcinoma in situ (CIS)
TP53 gene see p53 gene/protein
transitional cell carcinoma (TCC)

animal models see animal models
BCG-refractory 52
invasive see invasive cancers
pathology see pathology
prostate 121
‘superficial’ see superficial (non-invasive) cancers
upper urinary tract see upper urinary tract tumors (UTT)
see also specific tumors/lesions

transureteroureterostomy, cutaneous ureterostomy with 201
transurethral resection of bladder tumors (TURBT) 3–10, 4t

anesthesia 3
bimanual examination 3
biopsies 3
bladder preservation rate 168, 169t
carcinoma in situ (CIS) 3–4
chemotherapy/radiotherapy with see trimodality therapy
chemotherapy response vs. survival 213
clinical trials, MVAC with 215
complications 7
concerns 171–172
in diagnosis 139
diverticular tumors 5–6
invasive cancers (radical) 9–10

combined therapy 9
induction chemotherapy response 9–10

monopolar electrocautery current 3
multiple papillary tumors 5
muscle-invasive tumors 5–6

neoadjuvant chemotherapy with 213–214
MVAC with 213
neoadjuvant chemotherapy with 213–214
nodular tumors 5
papillary tumors 4–5, 4f
papillonodular tumors 5–6
pathology 3
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post-surgical therapy 7
prospective studies 141, 141t

bladder preservation rate 140
cystectomy with 141, 141t
outcome 140t
papillary tumors 141
result justification 141
survival rates 141, 141t
systemic chemotherapy with 141

radical 140–143
BCG 142
carcinoma in situ 142
concerns 141–143
long-term follow-up 141
neoadjuvant chemotherapy with 143
p53 overexpression 142
pelvic lymphadenectomy with 143
prognostic factors 142t
progression 141–142, 142t
radiochemotherapy with 143
rationale of 139
T1A tumors 142
understaging 142
repeat procedure 8, 8t

BCG therapy 8
resectoscope loops 3, 4f
retrograde resection 5
retrospective studies 139, 140t
roller ball electrodes 5
sessile tumors 5, 6f
solid tumors 4f
superficial (non-invasive) cancers 8–10

recurrence rate 8–9
staging problems 9

T1 tumors 5–6, 6f
T1 tumors (grade 3) 41

intravesical BCG with 45
tumor grading/staging 4

prostatic urethra 122
restaging 8–9
second procedure 8t
staging accuracy 8–9

tumor position 5
transverse colonic conduit 202
trastuzumab 230
trigone, urethral tumors and 121
trimodality therapy 167–171

bladder function 167
bladder preservation rate 168, 168t
clinical trials 169–170
cystectomy after 170
cystectomy delay 171, 172t
metastases 229
patient selection 169
Radiation Therapy Oncology Group (RTOG) 170–171
radical cystectomy vs., 167–168
survival rates 169, 169t
uncontrolled pelvic disease 171–172

tumor grading/staging 3–10
biopsies see biopsy
postchemotherapy 134
lymph node staging

lymph node metastases of 115–116
lymph node metastases vs., 115–116
requirements, pelvic lymphadenectomy 116

orthotopic neobladder 177–185
partial cystectomy 146
pathologic staging

radical cystectomy outcome and 97–101

TURBT see transurethral resection of bladder tumors (TURBT)
see also specific tumor types

tumor progression see disease progression

ultrasonography 63, 206
continent urinary diversion and 189
DVT diagnosis 63

upper urinary tract 182–183
conduit diversion vs. orthotopic neobladder 184–185
preservation of, orthotopic neobladder 182–183
tumors see upper urinary tract tumors (UTT)

upper urinary tract tumors (UTT)
conservative management

BCG infusion 35–36
urachal adenocarcinoma (UA) 145

partial cystectomy indications 145–146
ureter

anastomosis 64
obstruction 64

etiology and management of tumors 60
implantation

Florida pouch 196–198
Indiana pouch 196, 197f, 198f
Kock pouch 190–192
Mainz pouch 192f, 193–195
reflux prevention, neobladders 179

intussusception 190
laparoscopic stapling 107
obstruction, TURBT 7–8
resection see ureterectomy
transection, radical nerve-sparing cystectomy 99

ureteral stents 61, 189
ureterostomy, cutaneous 201
urethra

carcinoma, presentation/outcome 122
female

management 126
male

prostatic see prostatic urethra
management in cystectomy patient 121–126, 126f

females 125
follow-up of retained urethra 122–123
historical perspective 121
prostatic urethra, investigations 122
urethral wash cytology 122–125
urethrectomy indications 121
urethrectomy technique 123–124

resection see urethrectomy
tumor recurrence post-cystectomy

etiology and risk factors 121–122
management 124–125
prostate involvement 122
rates 122

see also transurethral resection of bladder tumors (TURBT)
urethral sphincters, incompetence, continent urinary diversion 189
urethral wash cytology 122–126
urethrectomy

females 125
indications 121
morbidity/mortality 122
perineal approach 122
prepubic approach 123–124

urethroscopy, routine screening 123
urinary diversion

choice of
age considerations 59

conduits see conduit diversion(s)
continent see continent urinary diversion
neobladders see orthotopic neobladder
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urinary diversion (Continued)
noncontinent see noncontinent urinary diversion
preoperative counseling 98, 122
quality of life see quality of life
see also stoma(s); specific techniques
Urologic Comparative Group, radiotherapy vs. radical 

cystectomy 168
urothelial neoplasia see transitional cell carcinoma (TCC)

valrubicin 18, 19t
BCG-resistant carcinoma in situ 52–54
bladder penetration 28–29

vascular endothelial growth factor (VEGF), metastases prognosis 229
vascular pedicles, division, radical nerve-sparing cystectomy 99
villi, orthotopic neobladder 182
vinblastine 225

cisplatin/methotrexate combination (CMV) 220, 225
methotrexate/adriamycin/cisplatin
combination see MVAC combined chemotherapy
methotrexate combination, CMV vs., 225
methotrexate/epirubicin/cisplatin combination (MVEC) 220

vinflurine, metastases 227–228
vinorelbine, gemcitabine combination 228
vitamin B12

deficiency
ileocolonic reservoirs 178

voiding, dysfunction, orthotopic neobladder 183–184

Wallace technique, ileal conduit 202, 203f
warfarin, pre-cystectomy 62

ZD1839 see gefitinib (Iressa: ZD1839)
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