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ABSTRACT

Objective: We studied thelong-term outcome of radical cystectomy for transitional cell carcinomaand evaluated prognostic
factors for disease specific survival.

Materialsand Methods: A retrospectivereview was carried out for all cystectomies performed for transitional cell carcinoma
between 1989 and 2002. Disease specific survival was correl ated to patient, pathol ogical and operativefactorsaswell asto
adjuvant therapy.

Results: Of the 133 cystectomies included, 100 were male and 33 were female patients. The median age was 69 years
(range 43 to 86). The median follow up was 20 months (range 0 to 158). With univariate analysis, pT stage, N stage, lymph
node density, carcinoma in-situ, surgical margin and post-operative radiotherapy to distant metastasis were predictive of
disease specific survival. On the other hand, with multivariate analysis, only pT stage, lymph node density and post-
operative radiotherapy to distant metastasiswere predictive of disease specific survival. Within the group of node positive
disease, lymph node density also predicted disease specific survival with both univariate and multivariate analyses. Patients
with lymph node density 20% or below showed better disease specific survival.

Conclusions: pT stage and lymph node density were found to be the most important predictive factors for disease specific
survival after cystectomy in the Asian population.
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INTRODUCTION Both the value and the extent of pelvic
lymphadenectomy have been controversial. Lymph

Radical cystectomy is the standard surgical node density (LND), defined as the percentage of
treatment for muscleinvasive bladder transitional cell resected lymph nodes that were involved and
carcinoma (TCC) and can achieve good long term calculated by the division of the number of lymph
results for organ confined disease. Patients with nodesinvolved by the number resected, hasalso been
locally advanced or nodal disease may also benefit found to be a useful prognostic variable (4). A
fromthe surgery (1-3). pT staging and N staging have retrospectivereview of radical cystectomy wascarried
been widely accepted asimportant prognostic factors. out to eval uate prognostic factorsincluding the LND
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to see if they were also applicable to the Asian
population.

MATERIALSAND METHODS

Radical cystectomy performed in the Prince
of Wales Hospital for TCC between 1989 and 2002
werereviewed. Cystectomy was preceded by bilateral
pelvic lymphadenectomy with the two specimens sent
separately and followed by either anileal conduit or
a continent diversion. The boundaries of the pelvic
lymphadenectomy were the muscle pelvic side wall
laterally, vesical fascia medially, lateral border of
external iliac vein superiorly, obturator nerve
inferiorly, bifurcation of the common iliac artery
proximally and femoral canal inferiorly.

Patients with bulky tumors might receive
radical radiotherapy (RT) before salvage cystectomy.
Younger patients with good renal function might
receive neoadjuvant systemic chemotherapy before
radical cystectomy at the discretion of the urologists.
Patientswith positive pelvic lymph nodes or minimal
or positive surgical margins might receive post-
operative RT to the pelvis. Patients with recurrence
as distant metastases might receive post-operative
systemic chemotherapy or post-operative RT to the
metastases at the discretion of the oncologists.

Datawere collected from patient case notes,
patient or family telephone contact and electronic
medical records, including patient (age, sex, mode of
presentation), pathological (pT stage, N stage, number
of nodes involved, number of nodes resected, LND,
grading, coexistence of carcinoma in-situ or CIS,
surgical margin) and operative factors (continent
diversion, simultaneous nephrectomy, simultaneous
urethrectomy) as well as adjuvant therapy (RT,
chemotherapy). The staging system employed wasthe
2002 American Joint Committee on Cancer TNM
staging system. In cases of mixed stages or grades,
the highest stage or grade was documented.
Presentation mode could either be progression from
superficial disease or de novo muscleinvasive. LND
was defined as stated above. A positive surgical
margin means a positive one confirmed
microscopicaly and a minimal margin dictates that
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cancer cells are found 1 mm or less close to the
surgical margin.

End pointsrecorded included recurrence and
death. The time to first recurrence, the survival and
the cause of death were documented. Recurrencefree
interval and patient survival were defined asthetime
from cystectomy to the end point (recurrence, death
or censored). In the analysis of disease specific
survival, patients who died of TCC were classified
as deaths.

The Kaplan-Meier method was used to
calculate the survival curves. The log rank test and
the Cox proportional hazards model were used for
univariate and multivariate analyses respectively, to
assesstheinfluence onthe survival curvesby patient,
pathol ogical and operativefactorsaswell asadjuvant
therapy. Logistic regression was used to assess the
influence on LND by pre-operative and intra-
operative parameters.

RESULTS

Clinico-pathological Features

One hundred and forty four cystectomies
were performed in the 14 year period. Eleven cases
were excluded from this review because of histology
other than TCC (seven cases of adenocarcinoma, one
case of sguamous cell carcinoma, one case of
leiomyosarcoma and two cases of carcinosarcoma).
Therewere 100 malesand 33 females. The mean and
median ageswere 67.1 and 69 years (range 43 to 86),
respectively.

The indications for radical cystectomy were
mainly muscle invasive disease (123 cases) except
one case of CIS resistant to treatment and nine cases
of recurrent pT1 disease. The details of histological
findings were shown in Table-1. Reconstruction was
achieved by ileal conduit in 112 cases and continent
diversionin 21 cases. Continent diversion performed
included 19ileal neobladders, one Indiana pouch and
one right colonic pouch. Nine patients had a
simultaneous nephrectomy (three cases for
simultaneous upper tract TCC and six cases for non-
functioning kidneys) and 25 patients had a
simultaneous urethrectomy. Lymph node status was
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Table 1 — Number of patients with different histological findings.

Mode of presentation Progression from superficial 14
De novo muscleinvasion 109
Non-muscleinvasive at cystectomy 10
pT stage CIS 1
1 9
2 14
2a 25
2b 16
3a 17
3b 25
4a 22
4b 4
Missing data 0
N stage NO 82
N1 12
N2 25
N3 1
Missing data 13
M stage MO 132
M1 1
Missing data 0
Grading Gl 1
G2 25
G3 106
Missing data 1
CIS 19
Nil 114
Missing data 0
Lymph node density 0% 82
20% or less 15
Above 20% 22
Missing data 14
Margin Clear 105
Minimal of 1 mm or less 18
Positive 10
Missing data 0

CIS= carcinoma in-situ.

unknown in thirteen patients, otherwise, thirty eight
patients (38/120 = 31.7%) showed positive lymph
nodes. The mean and median numbers of nodes
resected for the whole series was 9.48 and eight,
respectively (range 1 to 49) while the mean and
median numbers of nodesinvolved was 0.93 and zero,
respectively (range 0 to 13). On the other hand, the
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mean and median numbers of nodesresected for node
positive caseswas 9.62 and seven, respectively (range
1to 49) while the mean and median numbers of nodes
involved was 2.95 and two, respectively (range 1 to
13). In patients free of nodal disease, the mean and
median numbers of nodes resected were 9.65 and
eight, respectively (range 1 to 33).
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Thedistribution of various pathological sub-
groups was as follows: 7.5% were superficial lymph
node negative, 35% were muscleinvasive lymph node
negative, 25.8% were extravesica lymph node nega
tive and 31.7% were lymph node positive disease.
Moreover, theincidence of nodal involvement invari-
ous pT stages was found to be 11.1% in pT1, 16.0%
inpT2,43.6%inT3and 57.1%in T4.

The number of cases that received RT and
chemotherapy are shownin Table-2.

Table 2 — Number of patients with radiotherapy or
chemotherapy.

Preoperative radiotherapy to bladder 5
Postoperative radiotherapy to pelvis 12
Postoperative radiotherapy to distant metastasis 21
Preoperative chemotherapy 16
Postoperative chemotherapy 5

Survival

0.0

Endpoints

Sixty one cases recurred at a median
surveillance of 15 months (range 0 to 158). The
median time to recurrence was nine months (range 0
t067). Four casesrecurred locally whiletheremaining
57 recurred as distant metastases.

Eighty four cases died being 68 of cancer at
a median follow up of 20 months (range 0 to 158).
Five cases of perioperative mortality (5/133 = 3.8%)
within 30 days of cystectomy were also classified as
cancer, asthey died as aresult of a procedure for the
disease. The median time to cancer death was 13.5
months (range 0 to 118).

The 1,3,5 and 10-year overal surviva were
69.5%, 47.4%, 37.2% and 25.2%, while the
corresponding disease specific survival were 74.1%,
53.7%, 42.2% and 34.6%. The corresponding survival
curves were shown in Figure-1.

The 5 and 10-year disease specific survival
for various pathological subgroups were as follows:

Disease specific
+ Censored

Overall

+ Censored

0 24 48 712

96 120 144 168

Time (months)

Figure 1 — Overall and disease specific survival curves.
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Table 3 — Summary of univariate and multivariate analyses of effects of various prognostic factors on disease specific

survival.
LogRank  Cox Regression
Patient factors Sex 0.4308 0.748
Age 0.193
Presentation 0.5542 0.936
Pathological factors pT stage < 0.0001* 0.003*
N stage 0.0003* 0.847
Nodesinvolved 0.838
Nodes resected 0.276
LND < 0.0001* < 0.001*
Grading 0.2912 0.328
CIS 0.0417* 0.987
Margin < 0.0001* 0.147
Operative factors Continent diversion 0.5009 0.997
Nephrectomy 0.1502 0.588
Urethrectomy 0.5158 0.939
Adjuvant therapy Preoperative chemotherapy 0.2308 0.826
Preoperative RT 0.5135 0.965
Postoperative chemotherapy 0.2894 0.236
Postoperative RT to pelvis 0.0703 0.381
Postoperative RT to metastasis 0.0001* 0.011*

RT = radiotherapy; * = statistically significant.

71.4% and 35.7% for superficial lymph node nega
tive, 72.7% and 61.5% for muscle invasive lymph
node negative, 19.9% and 19.9% for extravesical
lymph node negative and 28.7% and 28.7% for lymph
node positive disease.

Prognostic Factors

With univariate analysis, pT staging, N
staging, LND, CIS, surgical margin and post-operative
RT to distant metastasis were predictive of disease
specific survival. With multivariate analysis, only pT
staging, LND and post-operative RT to distant
metastasiswere predictive of disease specific survival.

The disease specific survival curves defined
by those factors predictive of disease specific survival
were shown from Figures-2 to 7. The results of
univariate and multivariate analyses on disease
specific survival for al factors were summarized in
Table-3. The disease specific survival curves for
various pT stages were shown in Figure-2. The 5-
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year survival for pT1, pT2, pT3and pT4 diseasewere
71.4%, 69.1%, 17.2% and 12.2%, respectively (log
rank, p<0.0001). Thedisease specific survival curves
for various N stages were shown in Figure-3. The 5-
year survival for NO,N1,N2, and N3 disease were
52.2%, 61.0%, 17.8% and 0%, respectively (log rank,
p = 0.0003). Similarly to what had been previously
reported in literature, we also found a division line
on LND at 20% discriminated patientsinto two groups
with respect to disease specific surviva (log rank, p
< 0.0001). The disease specific survival curves for
LND of 20% or less and LND more than 20% were
shown in Figure-4. 54.0% of patients with LND of
20% or less survived five years or more, whereas al
patients with LND more than 20% were either dead
or censored at 39 months. The disease specific
survival by surgical margin was shown in Figure-5.
The 5-year disease specific survival for a clear,
minimal or positive margin was 52.3%, 8.3% and 0%
respectively (log rank, p < 0.0001). The disease
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Figure 5 — Disease specific survival by surgical margin.
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specific survival by presence or absence of CIS was
shown in Figure-6. The 5-year disease specific
survival was 37.9% without ClSand 64.9% with CIS
(log rank, p = 0.0417). The disease specific survival
by post-operative RT to distant metastasi s was shown
in Figure-7. The 5-year disease specific survival was
51.9% without post-operative RT to distant metastasis
and 0% with post-operative RT to distant metastasis
(log rank, p = 0.0001).

Within the group of node positive disease,
we also found a division line on LND at 20%
discriminated patients into two groups with respect
to disease specific surviva (log rank, p = 0.0003).
LND of 20% predicted disease specific survival with
both univariate and multivariate analyses. The disease
specific survival curvesfor LND of 20% or less and
LND more than 20% in patients with nodal disease
were shown in Figure-8. 64.3% of patientswith LND
of 20% or less survived five years or more, whereas
al patientswith LND morethan 20% were either dead

or censored at 39 months. Furthermore, in this group
of node positive patients, neither the pT stage nor the
number of nodes involved or resected, affected the
disease specific survival in multivariate analysis.

We also analyzed by logistic regression the
effectson LND (cut off point at 20%) by pre-operative
and intra-operative factors to see if LND could be
predicted before proceeding with cystectomy. These
factorsincluded sex, age, presentation mode, pT stage,
grading, CIS, number of nodes resected, pre-operative
RT, pre-operative chemotherapy, continent diversion,
simultaneous nephrectomy and simultaneous
urethrectomy. However, no such factor was found to
predict LND in our series.

COMMENTS

Thisisaretrospectivereview with arelatively
small sample size and short follow up period than
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Figure 6 — Disease specific survival by presence of carcinoma in-situ.
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similar review in the literature. It is a heterogeneous
group of patients as those receiving chemotherapy
and RT werealso included. Thelong recruiting period
might involve variations in surgical techniques and
treatment approach. Moreover, the number of lymph
nodes resected in thisreview wasalso small. In order
to achieveimprovement in survival, Herr (4) observed
that at least eight and nine lymph nodes should be
removed, in node negative and positive patients,
respectively. The corresponding figuresin our series
were respectively eight and seven,. Despite these
weaknesses, several prognostic factors, and in
particular LND, werefound to be predictive of disease
specific survival.

An important finding was that N staging
affected disease specific survival in univariate
analysis but was replaced by LND in multivariate
analysis. Moreover, neither the number of nodes
involved nor the number resected affected survival
inmultivariate analysis. Thisimpliesthat the concept
of surgical margin can also be applied to the lymph
node status, and residual diseasein thelymph nodes
should be avoided. This can be accomplished by a
more extensive lymphadenectomy to include
clinically undetected lymph node micrometastases
and to reducethe LND. However, randomized trials
comparing extended and standard lymphadenectomy
are needed before concluding that extended
lymphadenectomy improves disease specific
survival.

The value and extent of pelvic
lymphadenectomy during cystectomy were
considered controversial in the eighties. Though
complete pelvic lymphadenectomy was advocated by
some authors (5), others concluded that its
contribution to survival wasminimal (6,7). Therewere
a so proponents of amorelimited dissection of pelvic
lymph nodes (8). The pendulum swung to the side
for meticulous pelvic lymphadenectomy in the
nineties (9-11). At the turn of the millennium, data
onitsmorbidity (12) and lymphatic mapping (13-16)
were evolving, together with other related concepts
like sentinel nodes (15) and LND (4).

Stein (17) introduced the term LND though
the concept had been previously mentioned by Herr
(18) and Konety (19). He reported that for patients
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with nodal disease, those with aLND of 20% or less
had a 10-year recurrence free survival of 43%,
compared to 17% of those with LND morethan 20%.
We also found in our study that a division line on
LND at 20% discriminated patientswith nodal disease
into two groups with respect to disease specific
survival, with both univariate and multivariate
analyses. Sixty four point three percent of those with
LND of 20% or less survived ten years or more,
whereas all patients with LND more than 20% were
either dead or censored at 39 months (Figure-8).

Our data showed that LND was a useful
prognostic factor supplementary to N stagefor disease
specific survival. Future studies are needed before
LND can be considered a widely accepted staging
system or even used to replace the N staging.
Moreover, the technique of lymphadenectomy, the
way of counting the lymph nodes and the histol ogical
assessment should be standardized. Lymph node
mapping studies (13-16) may facilitate extensive
lymphadenectomy allowing, for example, one level
higher resection.

Knowing that LND plays a crucia role in
determining survival, it is important to define what
pre-operative and intra-operative factors will predict
LND. This will help to decrease the number of
unnecessary cystectomy that will not offer advantage
on disease specific survival. We analyzed by logistic
regressionthe effectson LND by severa pre-operative
and intra-operative factors mentioned above.
However, no such factor was found to predict LND
in our series.

Our data showed that pT staging affected
disease specific survival inunivariate and multivariate
analyses. This agreed with findings of other seriesin
theliterature and our survival figureswere comparable
to them (1). The marked difference in survival
between pT2 and pT3 diseases as shown in Figure-2
may suggest that amore aggressive adjuvant approach
should be adopted for extravesical disease.

Other factors that predicted disease specific
survival in our seriesincluded post-operative RT to
distant metastasis, surgical margin and CIS. Post-
operative RT to distant metastasis also adversely
affected survival in univariate and multivariate
analyses. However, this might simply imply that
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those that devel oped metastases and hence received
palliative RT died earlier. A minimal or positive
surgical margin was shown to affect survival only
in univariate but not in multivariate analysis. This
might be because the influence of surgical margin
could be explained by other factors such as pT
staging, for example. The paradoxical finding of
higher disease specific survival associated to CIS
just reached statistical significance with univariate
analysis (log rank, p = 0.0417) and not with
multivariate analysis.

We aso specifically analyzed the effects of
pre-operative and post-operative adjuvant therapy.
Our results showed that chemotherapy did not alter
the survival at al. Raghavan (20) pointed out that
multi-center randomized trials had shown survival
benefit from neoadjuvant chemotherapy while
adjuvant chemotherapy failed to show such benefit.
Similarly, our results showed that pre-operative RT
to the bladder or post-operative RT to the pelvis did
not alter the survival. In thisregard, a meta-analysis
by Shelley (21) showed a survival benefit with pre-
operative RT plusradical cystectomy when compared
toradical RT plus salvage cystectomy. As mentioned
above, our finding that post-operative RT to distant
metastasis predicted survival might simply imply that
those who devel oped metastases died earlier.

CONCLUSIONS

In this retrospective review of radical
cystectomy performed for TCC, pT stage, N stage,
LND, CIS, surgical margin and post-operative RT to
distant metastasis were found to predict disease
specific survival. In particular, LND of 20%
discriminated patients into two groups with respect
to disease specific survival. The concept of LND may
be useful in future staging systems and it shed alight
on the importance of extended lymphadenectomy.
This review of 133 patients failed to define any pre-
operative and intra-operative factorsthat could predict
LND. Future studies of larger scale may make this
possible so asto decrease the number of unnecessary
cystectomy that will not offer advantage on disease
specific survival.
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EDITORIAL COMMENT
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the management of bladder cancer by radical
cystectomy. They looked at the usefulness of the
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the disease specific survival. Many factors can
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influence the outcome of the patients with bladder
cancer including T stage, N stage and thetotal number
of lymph node retrieved.

A large number of publications have
highlighted the importance of prognostic factor
including age, gender and lymph node status and
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evidenced that the number of the involved lymph
nodes was the single most important prognostic
variable.

Herr (1) introduced the term lymph node
density indicating the ratio between the number of
nodes removed to the number of nodesinvolved. They
found that the ration based lymph node staging which
reflect the quality of lymph node dissection was a
significant variable prognostic for survival and local
control of patients, which are left with node
involvement after radical cystectomy.

Stein et a. (2) reported their experience of
244 patientswith pathol ogical lymph node metastases
treated for primary carcinoma of the bladder. They
reported that overall and recurrencefree survival were
significantly related to the pathol ogical subgroup with
the primary bladder tumor. Patientswith lymph node

EDITORIAL COMMENT

The authors present their experience and
clinical outcomes in 133 patients who underwent
radical cystectomy for transitiona cell carcinomaover
a 13-year period of time. They found the pT stage
and lymph node density and postoperative adjuvant
radiotherapy to distant metastases were predictive of
cancer specific survival. In addition, in those with
lymph node positive disease a 20% |ymph node
density was an important risk stratifier.
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density of 20% or less had better recurrence free
survival when compared to those with morethan 20%
(statigtically significant). The total number of lymph
nodes removed at surgery was also prognostic.
Patients with 15 or less lymph nodes removed had
25% 10-year recurrence-free survival compared with
36% when greater than 15 lymph nodes were
removed.
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Theauthorscomment that radical cystectomy
can reach good results with organ confined bladder
cancer, which istrue, however eventhosewith locally
advanced and with regional lymph node involvement
benefit from asurgical approach with the best reported
outcomes.

The median follow-up is very short and
should be noted as potential weakness of the study.
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EDITORIAL COMMENT

The purpose of the manuscript was to
determine the significance of lymph node density on
survival of patients with transitional cell carcinoma
of the bladder undergoing cystectomy. There are now
3 or 4 papers demonstrating the significance of lymph
node density on recurrence and so this is a relevant
paper and topic.

The study design in the most part supports
the conclusion; however, the inclusion of patients
receiving preoperative and postoperative
chemotherapy (21 patients) and the 17 patients

549

receiving preoperative or postoperative radiotherapy
to distant metastasis were included.

Themainthrust of the paper wasto determine
the significance of lymph node density on survival.
Only 11 patients had a lymph node density > 20%,
with 108 presenting lymph node density < 20%.
Reaching a conclusion on these 11 patients is
concerning.

In conclusion, thisisan interesting paper and
certainly timely with all the data on the significance
of lymph node density.
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