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ABSTRACT

Purpose: Analyze current knowledge and practice regarding tumor-related cystectomy with subsequent orthotopic neoblad-
der both in male and female patients.

Design, setting, and participants: Evaluate literature predominantly from the last decade dealing with long-term experi-
ence in large numbers of patients with an orthotopic neobladder following cystectomy. Oncological outcome specific to
an orthotopic neobladder, functional aspects such as urinary continence, renal function, sexual activity and other quality
of life issues are elucidated.

Results: Local pelvic recurrences after urothelial bladder cancer occur in 7-12%. Urethral second primary tumors in male
and female patients in contemporary series with bladder substitution are 4-6% and 1.4 o 4%, respectively. Upper tract
recurrences vary between 2.4-17%. Complications regarding the upper urinary tract have dramatically diminished due to
simplified forms of upper tract protection as well as a more refined technique of ureterointestinal anastomosis. Depending
on the technique ureteroileal stenosis was lately reported to lie between 2.7 to 3.8%. Renal function remained stable in
96% after a mean follow-up of up to 5 years.

Conclusion: Radical cystectomy in carefully selected patients has stood the test of time by providing adequate long-term
survival and low local recurrence rates. Orthotopic bladder substitution does not compromise oncological outcome, yields
excellent functional results, is cost effective compared to other types of urinary diversion, may improve quality of life and
should therefore be the diversion of choice both in men and women. Chronological age is generally not a contraindication
for cystectomy, but for orthotopic urinary diversion, tumor extent, functional pelvic floor deficits and general life expec-
tancy are limiting factors.
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INTRODUCTION reconfiguration of the gastrointestinal tract used, the

anatomical location of a possible stoma, preservation

Apart from the oncological outcome an of the urethra for an orthotopic diversion, the issue of

important aspect after bladder removal nowadays an upper urinary tract protection and gender specific
is the type of urinary diversion and its selection in differences (1).

various patients. Aspects addressed in modern day With improvement of oncological results,

urinary diversion included the segment and type of quality of life aspects such as continent urethral
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(orthotopic) diversion, and preservation of sexual
activity became more important. In order to improve
functional outcome to an acceptable level several
authors have evaluated and identified the exact ana-
tomical localization of autonomic nerves within the
pelvis. Landmarks and strategies were described to
preserve these structures and thereby guarantee an
unaffected postoperative sexual activity in male as
well as in female patients. Meticulous dissection of
the bladder neck and adjacent proximal urethra with
utmost preservation of both the external sphincter
(rhabdosphincter) and a remnant portion of the ure-
thral smooth musculature were of uppermost impor-
tance for postoperative continence and voiding. Fur-
thermore, it has been suggested that in patients with
an orthotopic bladder substitution preservation of
autonomic nerves contributes to maintenance of con-
tinence and intact voiding function (2). A recent WHO
consensus conference on bladder cancer treatment
has shown that the orthotopic bladder substitution
to the urethra is the most commonly used diversion
in the majority of centers with emphasis on surgical
treatment of bladder cancer. However, considerable
regional differences exist regarding type of urinary
diversion and its modifications (3).

With a clinical experience expanding over
several decades now with orthotopic bladder substitu-
tion following bladder malignancy driven cystectomy
the present contribution focuses on long-term data
regarding oncological, functional and quality of life
aspects.

ONCOLOGICAL ASPECTS

Overall 5- and 10-year recurrence-free sur-
vival in organ-confined disease in contemporary large
series is 62-68% and 50-66%, respectively (2-6),
Table-1. Without treatment, about 85 % of patients
with muscle - invasive bladder cancer die within the
first 2 years following initial diagnosis (7). Compared
to other treatment strategies it has become clear over
the last decades that radical cystectomy is the stan-
dard of care in high grade invasive bladder tumors,
because it provides the highest survival as well as the
lowest recurrence rates in these patients (3,5,8-10).
Several oncological and technical aspects, however,
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such as the necessary extent of lymphadenectomy,
its diagnostic and therapeutic potential, the type of
urinary diversion (e.g. ileal conduit vs. orthotopic
neobladder substitution), and the impact of urethral
preservation on the likelihood of urethral or local
recurrences following radical cystectomy are still
under discussion.

In the biggest single institution series on
outcome of cystectomy in 1054 patients with a more
than 10-year median survival Stein et al. reported a
5- and 10-year recurrence-free survival for patients
with organ-confined, lymph node-negative tumors
of 92% and 86% for PO disease, 91% and 89% for
Pis, 79% and 74% for Pa, and 83% and 78% for P1
tumors, respectively. Patients with muscle invasive
(P2 and P3a), lymph node-negative tumors had
89% and 87% and 78% and 76% 5-and 10-year
recurrence-free survival, respectively. Patients
with nonorgan-confined (P3b, P4), lymph node-
negative tumors with or without adjuvant treatment
demonstrated a significantly higher probability of
recurrence compared with those with organ-con-
fined bladder cancers (P < 0.001). In those patients
selected for surgery due to presumably localized
disease 5- and 10-year recurrence-free survival for
P3b tumors was 62% and 61%, and for P4 tumors
was 50% and 45%, respectively (11).

Prostate and seminal vessel sparing cystec-
tomy appears to be an attractive alternative to standard
total cystoprostatectomy concerning sexual function
and fertility. However, these advantages come at a
price, i.e. a 10 to 15% higher oncological failure rate

(12).

LYMPH NODE INVOLVEMENT AT THE
TIME OF CYSTECTOMY

Lymphogenic metastatic spread already pres-
ent at the time of surgery plays a major prognostic
role but may be strongly correlated to an underlying
T-stage (Table-2). (5,11,13,14). Apart from lymph-
nodular tumor manifestation the number of positively
infiltrated lymph nodes was identified as parameter
of prognostic relevance.

The question whether the total number of
removed nodes regardless of node involvement
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Table 1 — Largest single institution studies looking at recurrence free survival rates after cystectomy.

Reference N of Follow-up Recurrence Free Recurrence
Patients Median Survival
(male + female) (months)
5 years 10 years  Local only Distant only

(%) (%) (%) (%)
Stein (4) 1054 122 68 66 7 22
Madersbacher (5) 507 45 62 50 8 35
Hautmann (6) 788 53 65 59 9 18

increases the likelihood of detecting occult nodal
metastases remains a controversially discussed issue.
Herr (15) argued that the probability of detecting
lymph node metastases might correlate with the
total number of removed nodes. Others have cor-
related outcome to the number of involved nodes
and their location (16,17). Five-year disease-specific
survival rates for radical cystectomy patients with
lymph node metastases confined to the pelvis was
reported to range between 7 and 32%. Minimal
node involvement (N1) in organ - confined blad-
der tumors was not an adverse prognostic situation
whereas bulky nodal disease (N3) did significantly
affect prognosis in these patients (18). The number
of nodes involved with a cut-off ranging from 5 to
8 lymph nodes affected by metastatic disease was a
significant factor for survival according to several
studies (11,13,19). Using the TNM criteria the 5
- year survival rate of N1 / N2 and N3 patients was
35 % and 17%, respectively (15,19). Using a cut-off
number of involved lymph nodes of 8, Stein et al.
were able to identify number of positive nodes as an
independent parameter predicting clinical outcome
(5).

The predictive value of the ratio between
negative nodes and lymph nodes harboring me-
tastases (< 20% / > 20%) to predict the patients’
clinical prognosis has been suggested (15). The
5-year survival in patients with N+ disease and a
lymph node density of < 20% was 64%, which is
significantly higher than the 5-year survival of 8%
for a comparable group of patients with a lymph
node density of > 20%. Unfortunately none of the
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studies addressed the issue of individual anatomical
differences in the number of (normal) pelvic lymph
nodes (4,12,13,15,16). Thus, only a statement about
“surgical” lymph node density, i.e. involved lymph
nodes in relation to removed nodes, but not about
the actual percentage of involved lymph nodes in
individual patients is possible.

Ghoneim et al. (5) in a prospective study
on 200 patients examined the value of an extended
lymphadenectomy above the iliac bifurcation. There
were no skipped lesions indicating that negative inter-
nal iliac and obturator nodes made a more proximal
dissection unnecessary.

In summary, there is evidence that the num-
ber of lymph nodes removed, the number of positive
nodes and tumor load within the lymph nodes have
prognostic value in bladder cancer patients. Minimal
nodal disease in organ-confined cancer may have a
favorable clinical prognosis approximating that of
patients with no detectable lymph node metastases

Table 2 — Incidence of histologically proven positive lymph
nodes (N+) at various pathological T-stages (4,16-18).

N+ (%)
pTis 1-4
pT1 10-13
pT2 15
pT3a 24
pT3b 43
pT4a+b 46
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in the same T-stage. Prospective randomized studies
examining the recommended extension of lymphad-
enectomy during cystectomy have to be awaited to
draw conclusions in that regard.

ORTHOTOPIC URINARY DIVERSION AND
TUMOR RECURRENCE

Overall, the recurrence rate in larger series of
high grade, invasive TCC, irrespective of urinary di-
version ranges from 27% to 43%. Eighty-six percent
of all recurrences occur within 36 months follow-
ing surgery, with an average interval from surgery
of 12 months (4). Late recurrences at unusual sites
such as the central neural system after an interval
of more than 5 years have been reported especially
in the setting of patients who received neoadjuvant
or adjuvant chemotherapy suggesting the need for
a life-long follow-up (20).

The most worrisome question in orthotopic
bladder substitution is whether second primary tumors
in the urothelium covered segments of the remnant
urethra are frequent and might be an oncological risk
for the patient. It has been demonstrated that second
primary tumors of the urethra are less frequent in or-
thotopic neobladders than in the blind ending urethra
of'abdominal diversions, and are reported to occur in
5-9% (21). Studer et al. (20) reported urethral second
primary tumor rate of 5% in a series of 442 male
and 40 female patients following cystectomy and
orthotopic bladder substitution. Average time from
surgery to recurrence was 14 months (range 3 to 158).
Secondary urethrectomy was performed in 5 of the
482 patients (1%) and a conservative treatment was
attempted in 13 cases, 2 of them requiring urethrec-
tomy thereafter. For the whole cohort of neobladder
patients suffering from urethral tumor recurrence, the
median overall survival decreased to 38 months and
14 patients (2.9%) died from systemic tumor progres-
sion.

In a retrospective series of 768 male patients
by Stein et al. (21) overall second primary tumor rate
was 6%, irrespective of urinary diversion. In a multi-
variate statistical analysis, prostatic involvement by
the primary tumor as well as cutaneous urinary diver-
sion were independently associated with an increased
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risk for the development of second primary tumors.
The calculated risk of second primary tumors was 5
and 9% for patients with an orthotopic and cutane-
ous urinary diversion, respectively. A difference for
second primary tumors depending on initial prostatic
tumor involvement was apparent for both superficial
(12 vs. 5%) and invasive transitional cell carcinoma
(TCC) (18 vs. 5%). A protective effect of urine in
contact to the urethra, a reduction of bacterial can-
cerogenesis or a selection bias could be reasons for
the more favorable urethral tumor rate in neobladder
patients.

The hypothesis that female patients harbor an
increased risk for the development of second primary
tumors and should therefore have a mandatory ure-
threctomy as an integral part of cystectomy has been
abandoned more than a decade ago. The incidence of
second primary tumors in females subjected to ortho-
topic neobladder substitution is comparable to male
series and predictive (22-24). In 841 female patients
followed for more than 20 years, the urethral tumor
rate was 2%. All patients with urethral tumors had
primary tumors located at the bladder neck and/or the
trigone in the.

In a series reported by Hautmann et al. (25)
of 643 male and female neobladder patients, local
pelvic recurrences and urethral recurrences were
observed in 10% and 2% of cases, respectively. Void-
ing function was compromised in 2% of cases. Even
in these 2% of the patients where outlet obstruction
occurred it could be treated with intermittent self
catheterization, chemotherapy, radiotherapy and/or
resection.

Entero-enteral and entero-reservoir fistulas
mainly due to preoperative radiotherapy, use of
stapler devices, or local tumor recurrence have been
described to affect up to 2% of patients (20,26). Non-
tumor related and possibly some of the tumor related
entero-reservoir fistulas may be prevented with the
use of omentum or omental flaps at the time of initial
surgery (27).

In contemporary series, second primary tu-
mors of the upper tract in patients with urinary diver-
sion due to TCC occur in 2.4 - 17 % of patients after
an average time interval between 8 and 69 months
with the biggest series of 1069 patients reporting an
incidence of 2.5% and a median survival of 1.7 years
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(range 0.2-8.8) (28). Upper tract recurrences more
than 10 years after cystectomy have been observed
(29).

In conclusion, tumor recurrence both in
the urethra and in the upper urinary tract following
orthotopic bladder replacement is acceptably low
and should therefore per se not influence a decision
towards a heterotopic diversion.

CONTINENCE AND URINARY RETENTION
IN MALE PATIENTS

In using detubularized intestinal segments
for construction of a low pressure reservoir aiming
at a filling capacity of approximately 400-500 mL,
continence is mainly achieved by utmost preserva-
tion of the urethral sphincter and its innervation. The
rhabdosphincter in the male is not a circular structure
limited to the prostatic apex but extends cranially
along the ventral prostatic surface all the way to the
bladder neck (30). By making every effort to carefully
dissect this ventral portion off the prostate a larger
amount of striated muscle cells can be preserved.
Autonomic nerve preservation has shown to further
improve continence by preserving afferent sensory
nerves to the membranous urethra (31). Day - time
continence defined as 0-1 pads per day was achieved
in 88-95% of male and female patients after a mini-
mum follow-up of one year in recent series (32-34).
Night-time continence - depending on definition
and management of the patients is usually lower,
ranging from 66 to 93% (5,20,26,35). Over time,
continence seems to decrease slightly, possibly to a
decreased muscle tone and number of muscle cells
the external rhabdosphincter related to changes with
age (5,20,36,37). Nerve sparing surgical approaches
as outlined above seem to improve the continence
following orthotopic neobladder substitution both
in male and female patients (36,38). A significantly
longer functional urethral length and a higher maxi-
mal urethral pressure have been observed in patients
undergoing nerve preservation in comparison to a
non nerve-sparing control group (39). In neobladder
patients preservation of autonomic innervation and
age are the predominant factors affecting functional
outcome (31).
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In a large series with a follow-up of up to
two decades Studer et al. observed residual urine
volumes of more than 100 mL in 22% of all male
and female neobladder patients (20). Urethral anas-
tomotic strictures occurred in 3.7%, an occluding
protrusion of the ileal mucosa over the neobladder
outlet (termed ileal valve (27)) in 7%, and obstruc-
tion due to subtotal resection of the prostate in 1.7%
of all patients.

The majority of the patients could be treated
endoscopically. Two percent of the patients remained
on a permanent catheter and 2.9% were instructed
to perform intermittent self-catheterization (20).
Hautmann et al. reported transient or permanent
retention in 4 % of male patients (25), Abol-Enein
found an infravesical obstruction in 3 % in a series
of 344 evaluated male patients with a mean follow
up of 38 months (40).

ONCOLOGICAL AND FUNCTIONAL
OUTCOME IN FEMALE PATIENTS

Long term results in a growing number of
female patients with orthotopic bladder substitution
have verified that removing the bladder neck and a
small portion of adjacent urethra but leaving a large
portion of the urethra will not compromise oncologi-
cal outcome (41).

In altogether 230 female bladder cancer pa-
tients with an orthotopic bladder substitution second
primary tumors were observed in 1.4 to 4.3 % of
women after a mean follow-up of 36 to 50 months
(42,43).

Diurnal and nocturnal continence rates
ranging from 82-95% and 72-86% respectively
(32,44,45) were comparable to male patients.
This continence rate despite the shorter remnant
urethra used as neobladder outlet compared to
male patients is remarkable and in some series may
be partially the result of preservation of afferent
and efferent autonomic nerves supplying urethral
smooth musculature.

Removal of the bladder neck and an adjacent
short segment of urethra is not only beneficial from
an oncological standpoint but also improves outcome
regarding volitional voiding (27).



Radical Cystectomy with Neobladder for Bladder Cancer

The increased rates of urinary retention seen
in female compared to male neobladder patients may
be manifold. Leaving a too long segment of urethra
might result in too much resistance for a low pressure
intestinal reservoir. In an early series of women under-
going cystectomy without removing the entire bladder
neck and subsequent orthotopic bladder substitution a
majority of patients went into urinary retention (46).
Preservation of autonomic nerves supplying the rem-
nant urethra during cystectomy will not only reduce
apoptosis of smooth muscle cells (30) but might also
preserve the shortening and widening of the urethra
thus facilitating volitional voiding.

The wider female pelvis and a shorter dis-
tance between mesenteric origin and urethra may be
responsible for the phenomenon of the “ileal valve”
mechanically obstructing the neobladder outlet pre-
dominantly in women (27). Whether a reduced angu-
lation between neobladder floor and urethra leads to
an increased retention rate and whether a correction or
prevention with omentum, position sutures or vaginal
suspension may play a role is still a matter of debate.
Contemporary larger series report urinary retention
and intermittent self-catheterization rates in 15 to 25%
(21,32,47) where the bladder neck was removed and
autonomic nerve preservation was attempted, and up
to 50% where no explicit nerve preservation was done
(25).

INTESTINAL RESERVOIR AND
URETEROINTESTINAL CONNECTION

Arecently published WHO consensus report
summarizes a contemporary frequency distribution of
various forms and techniques of urinary diversions in
> 7000 patients with cystectomy. Forty-seven percent
of male and female patients in the participating insti-
tutions received an orthotopic neobladder which was
thus the most frequently used type of diversion (3).

The preferred type of bowel in the largest
recent series dealing with orthotopic urinary diver-
sion is terminal ileum (4,25). Arguments in favor of
colonic segments such as the reduced length of bowel
necessary to achieve an adequate volume, the use of
the ileocecal valve as an antireflux mechanism, and a
reduced rate of long term urinary retention have been
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proposed (48,49). However, less metabolic conse-
quences and dysentery, easier surgical technique, bet-
ter nocturnal continence rates, and a better functional
protection of the upper urinary tract may have lead to
the wide adoption of the ileal neobladder (2,50).

Ureteroilial stenosis was reported to occur in
2.7% of patients with an afferent tubular segment (20)
and in 3.8% of patients with a serosa - lined extramu-
ral tunnel technique (40). Anatomical considerations
leading to a meticulous vascularization sparing surgi-
cal technique (51) are important for a good outcome
(52). Preference should be given to those techniques
which will enable transurethral access to the upper
tract in case of tumor recurrence, lithiasis and other
endoscopically correctable problems in the upper
urinary tract (52).

Long-term protection of renal function in
bladder substitution could be demonstrated in the vast
majority of patients. Anastomosing the ureters onto
an afferent tubular segment rising serum creatinine
levels were observed after a 5-year follow-up in 3.8%
of cases (20). With the serosa - lined extramural tunnel
technique renal function was preserved in 96.2% of
patients after a mean follow-up of 38 months (40).

QUALITY OF LIFE

Heningssohn et al. (53) evaluated the qual-
ity of life in a cohort of patients subjected to radical
cystectomy and orthotopic bladder substitution. The
subjective global quality of life of 101 consecutive,
recurrence - free bladder patients were comparable
to a matched non-operated control group. Hobisch
et al. (54) found that quality of life was preserved
to a higher degree with an orthotopic neobladder
compared to an ileal conduit urinary diversion in 102
male and female patients with a mean follow-up of
37 months. Other studies comparing different types
of urinary diversion (incontinent vs. continent vs. or-
thotopic diversion) were unable to confirm a superior
quality of one type of reconstruction over the others
with regard to quality of life (55-57). An important
proposed reason for this is that patients are subjected
preoperatively to method-to-patient matching, and
thus are prepared for disadvantages associated with
different methods (3).
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Distress in patients after cystectomy and
continent urinary diversion in general was due to a
compromised sexual function, urinary problems and
bowel dysfunction (53).

SEXUALACTIVITY

Similar to continence and micturition potency
and sexual activity are strongly correlated with auto-
nomic nerve preservation and potency. Schoenberg et
al. reported a correlation between age and potency in
nerve sparing cystectomy in a 10-16 year experience
with 101 male patients reporting a potency rate of
62% in men 49 years and younger, which decreased to
20% in men 70-79 years old (58). This was confirmed
by several other studies. In a series from Berne by
Kessler et al. comprising of 331 men (31) after a mean
follow-up of 24 months recovery of erectile function
was significantly more frequent in younger patients
(< 65 years) and those with preserved autonomic
nerves. In a subsequent larger group of patients the
same group reported an overall potency rate (includ-
ing those with medical assistance) of 38 % (20). In a
smaller study from Japan 51 % of men age 40 to 59
years were able to have sexual intercourse (59).

With regards to female cystectomy various
studies showed a deterioration of sexual function after
radical cystectomy (60,61) with only half of the pa-
tients reporting to have successful sexual intercourse.
The most common complaints of the women still
practicing sexual intercourse were inability to receive
orgasms, decreased vaginal lubrication, decreased
sexual desire and dyspareunia (61). A single study
compared sexual function in female patients after
nerve sparing cystectomy and non nerve-sparing ap-
proaches (62). In this small study, the patients in the
nerve sparing group showed only a minimal decline in
Female Sexual Function Index , whereas the women
in the non-nerve sparing group showed a significant
decline.

METABOLIC CHANGES

The utilization of bowel for urinary diversion
interferes with the physiological renal acid and salt
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regulation. Meticulous monitoring, careful electrolyte
balance as well as sufficient hydration within the first
postoperative time help to avoid dehydration and elec-
trolyte depletion (63). Osteoporosis and osteomalacia
might theoretically develop from a persistent hypoka-
lemic, hyperchloremic acidosis. A transient acidosis
developing postoperatively is common and should
be controlled by usually oral intake of sodium bicar-
bonate. Within 4 years of the operation, reabsorption
of metabolic substances of intestinal reservoirs and
thereby the extent of metabolic problems associated
with neobladder substitution significantly decreased
(64).

In a recent investigation by Studer et al.
abnormal bone density could not be observed in
well-monitored patients for whom a follow-up of at
least 10 years was available. In larger series includ-
ing 314 patients where terminal ileum was used to
substitute the urinary tract decreased Vitamin B12
levels required a substitution in 5% of cases (20). It
is therefore suggested that surgical exclusion of the
terminal ileum necessitates regular checking and at
times substitution of Vitamin B12 after a follow-up
of more than 5 years.

ELDERLY PATIENTS

In those elderly patients, defined as patients
older than 75 to 80 years, which had been selected
for surgery mortality and complication rates were
similar compared to younger patients. Thus, chron-
ological age is not a contraindication for radical
cystectomy with curative intent, provided patients
are selected carefully, and a preoperative risk as-
sessment is done combined with a non-oncological
life expectancy evaluation which should exceed 2
years (65).

Clark et al. (66) in a retrospective review
of 1054 patients with cystectomy for curative intent
and a median follow-up of 10.2 years found a similar
mortality as well as diversion related complication
rate in age groups less than 60 (n = 309), 60-69 (n
= 381), 70-79 (n = 314) and 80 years or older. The
operative mortality rates were 1%, 3%, 4% and 0% in
each group. A lower proportion of patients older than
80 years underwent an orthotopic diversion. Three
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and 5-year overall survival rates of 60% and 53% in
patients aged 70 or older compared to 68% and 63%,
respectively, in patients younger than 70 years were
seen in this large retrospective study (67).

CONCLUSION

After more than 3 decades of clinical expe-
rience, orthotopic bladder substitution subsequent
to radical cystectomy has stood the test of time by
providing adequate long-term survival and low local
recurrence rates. Orthotopic bladder substitution does
not compromise oncological outcome, yields excellent
functional results, is cost effective compared to other
types of urinary diversion, may improve quality of life
and should therefore be the diversion of choice both in
men and women. Chronological age is generally not
a contraindication for cystectomy, but for orthotopic
urinary diversion, a careful patient selection consid-
ering tumor extent, patient motivation, preoperative
sphincter function, other local and systemic adverse
confounding factors and overall life expectancy must
be taken into account. Minimally invasive techniques
are promising concepts for the future, awaiting con-
firmation in larger patient cohorts.
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