Table 2. Sensitivity and specificity of urinary markers in the detection of bladder cancer:

summary of recent reviews

Marker Assay Sensitivity Specificity
Cytology Cytology 16%-100% 62%-100%
BTAstat Qualitative immunoassay 24%-89% 52%-93%
BTA TRAK Quantitative immunoassay 57%-19% 45%-95%
NMP22 ELISA 47%-100% 56%-95%
FDP Immunoassay 52%-81% 75%-96%
ImmunoCyt Fluorescence immunocytochemistry 50%-100% 69%-90%
UroVysion FISH 73%-92% 92%-100%
HA-HAase ELISA-like 70%-100% 73%-84%
Survivin Immunoassay 64%-100% 93%-100%
Telomerase TRAP, RT-PCR 7%—-100% 24%-99%
Microsatellites PCR 72%-97% 89%-100%
CYFRA21-1 ELISA 74%-99% 67%-100%
Lewis X Immunoassay 80%-89% 80%-86%

BTA, bladder tumor antigen; NMP, nuclear matrix protein; ELISA, enzyme-linked immunosor-
bent assay; FDP, fibrinogen degenerative protein; FISH, fluorescence in situ hybridization; HA,
hyaluronic acid; TRAP, telomeric repeat amplification protocol; RT-PCR, reverse transcriptase-

polymerase chain reaction

Sensitivity and specificity were summarized by data from relerences 23, 24, 67, and 68

Lewis X antigen has high sensitivity, but its specificity has
not been promising, with reported rates between 32.8% and
86.4% 39,64-66

What modality is most suitable for detecting
bladder cancer?

The sensitivities and specificities of various biomarkers, in-
cluding urine cytology, are far from satisfactory in studies
analyzing a single voided urine sample (see Table 2). Glas
et al.” meta-analyzed studies evaluating urine markers,
BTA, BTAstat, BTA TRAK, NMP22, telomerase, and
FDP. However, they had no data to evaluate specific test
combinations and concluded that none of the markers was
sensitive enough to be recommended for daily practice. The
sensitivity and specificity can be more satisfactory with a
combination method using two or more urine markers
and/or two or more consecutive urine samples. However,
such multitest methods are expensive. Although the newer
tests may potentially be more sensitive and specific, clinical
studies on a larger number and more heterogeneous
population of patients are needed to determine the sensitiv-
ity and specificity.” Therefore, cystoscopy is still the stan-
dard method for detecting bladder cancer. Recently,
fluorescence endoscopy using intravesical application of 5-
aminolaevulinic acid or its hexyl-derivative ester has been
reported to have high sensitivity and reasonable specificity,
especially for flat urothelial high-risk lesions that can be
missed by conventional white-light cystoscopy.” Cystos-
copy with less invasiveness, high sensitivity, and high
specificity should be developed, and time- and cost-effective
urinary and serum markers for bladder cancer with high
sensitivity and high specificity are anticipated.

How do we manage early disease?
Standard treatment

TUR-Bt is the standard treatment for superficial bladder
cancer. The surgery is also an important diagnostic method,
providing histologic type, tumor grade, pathological T
stage, and type of tumor invasion. Primary, low-grade,
and low-stage Ta cancers progress less frequently to
muscle-invasive disease, whereas disease associated with
high-grade, T1, or concomitant CIS has a greater risk for
progression, as indicated earlier. Multirecurrent, multifocal,
or grade 2 disease tends to have an intermediate risk
between these types.”” Radical cystectomy for superficial
disease is sometimes indicated for patients with high-grade
T1 disease or multifocal disease uncontrolled by TUR-Bt
or intravesical chemotherapy or BCG therapy.

Intravesical chemotherapy

The goal of intravesical therapy is to decrease recur-
rence, prevent progression, and eradicate residual disease
after TURBt. In particular, the mechanical dispersion
during TUR-Bt may cause cancer cells to be implanted
in the mucosa of the bladder. Therefore, intravesical
chemotherapy is recommended to start immediately after
the TUR-Bt. A recent meta-analysis by Sylvester et al.'®
showed that a single immediate intravesical instillation of
epirybicin, mitomycin C, thiotepa, or pirarubicin decreased
the risk of recurrence after TUR-Bt in 39% of patients. No
difference in efficacy of agents was found among these
agents. However, Koga et al.” conducted a prospective ran-
domized study of prophylactic intravesical instillation of
epirubicin for superficial bladder cancer and concluded that
19 instillations in the year after TUR-Bt were more effec-
tive than 9 done in the first 3 months after surgery. As
indicated earlier, Hinotsu et al.”’ reported that intravesical
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chemotherapy tended to be more effective in reducing the
hazard for recurrence in the early phase, i.e., during the first
500 days after operation. Thus, intravesical chemotherapy
continuing for more than a year is not supported by more
than a dozen clinical studies.

Inravesical BCG treatment

It is generally assumed that BCG-induced antitumor activ-
ity is critically dominated by a local nonspecific immuno-
logical reaction reflecting the activity of immunocompetent
cells.”*™ Furthermore, current insights of the mode of action
of BCG, ranging from its introduction into the bladder to
killing of residual tumor cells, have revealed a complex
sequence of processes.” After adhering to the bladder epi-
thelium and passage through the glycosaminoglycan layer,
BCG is internalized and processed by professional anti-
gen-presenting cells and cancer cells. The modified gene
expression of these professional cells causes the secretion of
particular cytokines and presentation of BCG antigens via
HILA class I and II to CD8+ and CD4+ T celis, respectively.
Upregulation of the Th2 response may occur and adversely
affect the functioning of the Thl response, inducing recruit-
ment and maturation of cytotoxic effector cells.

Intravesical BCG treatiment remains the most cffective
treatment for eradication and prophylaxis of recurrence of
superficial bladder cancer, including CIS and residual papil-
lary tumors after TUR-Bt.” For papillary tumors, the treat-
ment provides an approximately 30% absolute advantage,
whereas that of chemotherapy is 15% over TUR-BT
alone.® For CIS, the advantage was 35% for the BCG treat-
ment with an overall risk of progression of 14% for a group
with a median follow-up of 2.5 years.” Davis et al”® re-
ported 10-year estimates of progression-free survival of
55%, 77%, and 62% for patients with CIS or high-grade Ta
tumors, and T1 tumors, respectively, when intravesical
BCG treatment was used. However, 30%~50% of cancers
either fail to respond or relapse within the first 5 years of
treatment. In other words, it remains unclear whether BCG
actually alters the natural history of the disease to prevent
ultimate progression and improve survival.”’ In addition,
application of intravesical BCG treatment in the clinical
setting is somewhat limited by local toxicity such as vesical
irritability, demonstrated by dysuria and frequency, and
hematuria. Furthermore, it may cause febrile systemic tox-
icity in 3.9% of patients.” When multiple organ failure is
suspected, chemotherapy with appropriate antimicrobial
agents for tuberculosis should be started immediately. Al-
lergic complications involving arthritis, migrating joint pain,
or skin rashes are uncommon.””®

Other bladder-sparing surgical treatments
Photodynamic therapy
Photodynamic therapy (PDT) aims at inducing a cytotoxic

reaction in cancers in which a photoreactive chemical com-
pound or photosensitizer has already accumulated.” In-
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creased accumulation of the photosensitizer in cancer cells
might allow more selective destruction of malignant cells
after light exposure and reduce damage to adjacent normal
tissue.* Although previous studies used porphyrin mix-
tures, which tended to cause long-term skin hypersensitivity
and damage the detrusor muscle of the bladder, ALA and
HAL, precursors of the photosensitizer protoporphyrin IX
(PpIX), offer less toxicity for PDT. Marti et al.” evaluated
the accumulation and location of PpIX under different con-
ditions of ALA or HAL instillation and showed that topical
bladder administration of HAL for 2h followed by 2h of
resting time resulted in the most intense accumulation of
PpIX among several conditions. However, most recent
studies of PDT used ALA, one of the most promising pho-
tosensitizers.” Two large studies using ALA achieved 29%—
52% recurrence-free rates at 24-36 months without severe
side effects.®® A report on a phase 1 study of PDT using
sequential mitomycin C and ALA suggested that recur-
rence occurred in 56% of the patients at 24 months after
PDT without significant toxicity.”

Laser therapy

The neodymium: YAG laser has been the most widely used
instrument. Small, papillary bladder cancer is a good candi-
date for laser therapy because it may not need a histopatho-
logical diagnosis. This therapy can be performed on an
outpatient basis and may require only local ancsthesia to
perform.* Unfortunately, the limited number of rather old
studies hampers the extensive use of the treatment in the
clinical setting,*>*

Chemoprevention and alternative therapies

Overexpression of cyclooxygenase (COX)-2 inhibitors,
nonsteroidal antiinflammatory drugs, has been observed in
various cancers, including colorectal, non-small-cell lung,
gastric, breast, cervical, prostate, and bladder cancers.”
COX-2 is frequently upregulated in urothelial cancers and
the extent of its expression is correlated with the presence
of CIS and the grade and stage of the disease,”” but COX-
2 is highly expressed in noninvasive cancer (CIS or Ta), and
strong expression is found in T1 and muscle-invasive dis-
eases.” Nevertheless, piroxicam, a mixed COX-1/2 inhibi-
tor, was reported to reduce tumor volume in 12 of 18 dogs
with muscle-invasive bladder cancer.”” A clinical study on
chemoprevention of bladder cancer by oral intake of COX-
2 inhibitors is currently underway.

Nutrition and diet potentially reduce new bladder cancer
formation.” Recent excellent reviews indicated that dietary
vitamin E and vitamin E supplements may protect against
the development of bladder cancer, although further studies
are needed to confirm this indication.”” Vitamins A and C
probably have no promising effect for prevention of bladder
cancer. Folate intake is not associated with bladder cancer
risk.”® The effect on cancer prevention of total fluid con-
sumption is still controversial. Lowering saturated fat and
the overall caloric intake may reduce the risk of bladder



cancer, although there are only a limited number of investi-
gations and a lack of prospective studies.” Smoking cessa-
tion provides the most convincing evidence for prevention
of bladder cancer. Cigarette smoking cessation would result
in decreases of bladder cancer development of 50% in
males and 23% in females.”® With time elapsed from quit-
ting smoking, the occurrence rate for bladder cancer con-
tinues to fall most rapidly during the first 3 to 4 years.”
Although it has not yet been clarified that quitting smoking
can alter the actual recurrence rate, smoking cessation is
recommended to all patients with bladder cancer, especially
those with recurrent superficial disease.

Conclusions

During the past 10 years, evidence has accrued on molecu-
lar pathways of bladder cancer. However, the molecular
mechanisms of recurrence of the discase and progression
into muscle-invasive disease are not fully understood. With
such understanding, we could more appropriately select
candidates for intravesical chemotherapy and BCG treat-
ments. Although innovative diagnostic markers for detec-
tion of bladder cancer have been developed, the diagnostic
accuracy and specificity not only of cytology but also of
other commercially available makers are still far from the
level where cystoscopy would not be needed.

Recurrences associated with progression into muscle-in-
vasive disease are found in approximately 10% of patients
with superficial bladder cancer, cven though the primary
cancer is completely managed. Adjuvant intravesical treat-
ment after TUR-Bt that reduces or prevents progression
into muscle-invasive disease should be investigated. Thus,
we need more basic as well as translational research and
clinical trials for better detection and management of super-
ficial bladder cancer and prevention of its recurrence and
progression into muscle-invasive disease.
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Objective: The purpose of this study was to evaluate the long-term functional outcome and late
complications of Studer's ileal neobladder.

Methods: The study included 57 patients who underwent radical cystectomy and bladder recon-
struction with Studer’s ileal neobladder, and were followed-up for at least 3 months after surgery.
The voiding and storage function, and late complications were evaluated. The times of evaluation
after surgery were categorized into periods | (3—23 months), Il (24—59 months), Il (60—-95 months)
and IV (=96 months).

Results: Daytime and night-time continence rates were 95.6 and 88.6%, respectively. The aver-
ages of functional capacity (439 ml), maximum flow rate (15.7 ml/s) and residual urine (35 ml)
evaluated in period | were maintained in period IV. Of the 57 patients, intermitient self-
catheterization was needed in five (8.8%) due to incomplete emptying or urinary retention.
Urethroileal anastomotic stricture was found in two patients (3.5%), who were successfully
treated by transurethral intervention. Inguinal hernia was found in seven patients (12.8%), five
of whom developed it within 2 years after surgery.

Conclusions: Our results indicate that Studer’s ileal neobladder had a favorable long-term
functional outcome. Although late complication rates were low, the incidence of inguinal hernia

was relatively high, and this was considered as a definite late complication in our study.

Key words: bladder substitutes — urinary diversion — cystectomy — bladder neoplasms —

complications

INTRODUCTION

Orthotopic bladder substitutions have become standard for
urinary reconstruction after radical cystectomy in patients who
do not have neoplastic lesions of the urethra. Several types
of orthotopic bladder substitutions have been developed, of
which Studer’s ileal neobladder is one of the most common
procedures (1).

Studer’s ileal neobladder is easily constructed and provides
unchanged voiding habits with good continence and upper
urinary tract preservation, with relatively low rates of com-
plication (2,3), even compared with the intermediate-term
results of an ileal conduit (4). However, only a few reports
are available on the long-term results of this operation. In this
study, we reviewed the clinical outcomes of patients who
underwent Studer’s ileal neobladder operation and were
followed-up for a long time to elucidate whether the voiding
function was maintained and to clarify what complications
developed in the late period.

For reprints and all correspondence: Toshiaki Tanaka, Department of Urology,
School of Medicine, Sapporo Medical University, N-1, W-16, chuo-ku,
Sapporo, Hokkaido 060-8543, Japan. E-mail: zappa@pop12.odn.ne.jp
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PATIENTS AND METHODS

Between February 1991 and September 2003, 62 patients
underwent bladder reconstruction with a Studer’s ileal neo-
bladder after radical cystectomy for high risk T1 or Tis and
invasive bladder cancer. Indications for this procedure con-
sisted of no evidence of neoplastic lesions of the prostatic
urethra of male patients and bladder neck of female patients,
which was histopathologically confirmed by biopsy before
cystectomy.

We used the original operative procedures for construction
of the ileal neobladder reported by Studer et al. (2). However,
ureters were implanted in the afferent limb of the ileum with
the Le Duc—Camey technique, as previously reported, in all but
five patients (3).

Of the 62 patients who received Studer’s ileal neobladder,
57 patients who were followed-up for at least 3 months after
the operation were analyzed retrospectively. All complications
in the periods were reviewed. Continence rates were estimated
by the Kaplan—-Meier method. The follow-up period was cat-
egorized into four groups, depending on the period after sur-
gery: period I consisting of 57 patients who were followed-up
from 3 months to 2 years; period II, 40 with follow-up for
2-5 years; period III, 23 patients, for 5-8 years; and period IV,

© 2005 Foundation for Promotion of Cancer Research
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comprising 13 patients for =8 years. In each period, we
evaluated the functional capacity of the neobladder with a
frequency/volume chart, the maximum flow rate (Qmax) with
conventional uroflowmetry and the post-void residual urine
volume (PVR) with catheterization. Changes in these para-
meters over the periods were statistically examined with the
Kruskal-Wallis test. P-values <0.05 were considered to be
statistically significant.

RESULTS
PATIENT CHARACTERISTICS

A total of 53 males (93.0%) and four females (7.0%) were
included in this study (Table 1). The mean follow-up period
was 57.0 months with a range of 5-136. Patients who were
followed-up for =5 years accounted for 40% of the total.
More than 90% of patients had invasive disease.

STORAGE AND VOIDING FUNCTION

Patients achieved 95.6% daytime continence and 88.6% for the
night-time, when continence was defined as that with no use
of a pad (Fig. 1). Most patients achieved daytime continence
within 6 months after the operation. Night-time continence
recovered more slowly than that in the daytime. Functional
capacity was maintained at 400-500 ml for each period, with
no significant change (Table 2). However, two patients deve-
loped a neobladder capacity >1000 ml 5 years after the opera-
tion. There were no significant changes of Qmax and PVR
during the follow-up periods, with the mean rates being main-
tained at 10-20 ml/s and the mean PVR at <60 ml.

LATE COMPLICATIONS

The most frequent complication was transient or long-lasting
metabolic acidosis, which had to be continuously treated with
potassium/sodium citrate in nine patients (Table 3). Neoblad-
der stones, which were found in seven patients, were success-
fully treated with endoscopic lithotripsy in all but one patient
who had spontaneous passage of a stone. All stones seemed to
be formed with a nucleus consisting of mucus and debris from
the intestine. A unique late complication was inguinal hernia,
which seven patients developed in our study. Most of these
patients developed the condition within 2 years after the opera-
tion. Because incomplete emptying and urinary retention that
resulted in a large amount of PVR (>150 ml) developed during
follow-up, five patients needed to undergo clean intermittent
catheterization (CIC). No patients had urethroileal anastomotic
stricture when starting CIC. Of these patients, two had a poor
voiding condition in the early period after the operation. Two
other patients gradually developed a poor voiding condition
without apparent cause. Urinary retention occurred in one
female patient a year after operation, though she had achieved
better voiding and continence before this episode. Urethroilael
anastomotic stricture was seen in two patients in period I
Balloon dilation or internal urethrotomy under direct vision
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Table 1. Patients characteristics (n = 57)

Characteristics
Sex

Male (%) 53 (93.0)

Female (%) 4 (7.0)
Mean age: years (range) 60.1 (34-75)
Mean follow-up period: months (range) 57.0 (5-136)
Clinical stage: no. of patients (%)

TO 1(1.8)

T1 1(1.8)

Tis 2 (3.5)

T2 35 (61.4)

T3 18 (31.5)

Table 2. Changes in functional capacity, maximum flow rate and
post-void residual urine volume after surgery

Periods {months) I (3-23) 11 (24-59) I (60-95) IV (96+)  P-value
No. of patients 57 40 23 13
Functional 439 (109) 447 (115) 509 (270) 405 (153) 0.741
capacity (ml)
Qmax (ml/s) 15.7(8.2y 13.7(7.7) 16.8(8.0) 16.7(7.9) 0.636
PVR (mi) 35 (60) 36 (83) 60 (115) 34 (71) 0.386
Values in parentheses are the SD.
Qmax, maximum flow rate; PVR, post-void residual urine volume.
The P-value was determined with the Kruskal-Wallis test.
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Figure 1. Daytime and night-time continence rates.

was effective for management of the stricture. Febrile urinary
tract infection occurred in one patient (1.8%) who received
Le Duc-Camey ureterointestinal anastomosis. No ureteroileal
anastomotic stricture and impaired renal function was
observed during follow-up in our series.



Table 3. Late complications
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Overall no. of patients (%)

No. of onsets in each period (months)

1(3-23) 1T (24-59) I1I (60-95) IV (96+)
Metabolic acidosis 9 (15.8) 4 4 1 0
Inguinal hernia 7 (12.3) 5 1 1 0
Need for intermittent catheterization 5 (8.8) 4 0 1 0
Neobladder calculi 4 (7.0) 1 3 0 0
Upper urinary tract calculi 3(5.3) 0 1 2 0
Urethroileal anastomotic stricture 2 (3.5) 2 0 0
Febrile urinary tract infection 1(1.8) 1 0 0

DISCUSSION

The results of this study indicated that Studer’s ileal neoblad-
der maintained favorable voiding and storage functions for
many years after the operation. Although the neobladder
capacity is insufficient for the first 3 months after operation,
it increases to 400-500 ml at 6 months (3,5,6). In this study, the
appropriate capacity was maintained even >8 years after the
operation. This tendency is comparable with that observed in
Studer’s series (6,7). However, in our study, two patients
developed a capacity of >1000 ml over 5 years after the opera-
tion. Periodic assessment with a frequency/volume chart and
reinstruction of neobladder management are required to avoid
its overextension and too large a storage volume.

Although we did not identify the specific factors, our recom-
mendations for patients to wake up and void at least once in the
middle of the night, and to refrain from drinking an excessive
amount of water before going to sleep may have contributed
to the reduction of incontinence frequency.

Qmax was 10-20 ml/s immediately after the operation, as
has been reported by others (8,9), and it was stable in the long
term. Urinary retention occurred in one female patient. It
was associated with neither anastomotic stricture nor urethral
recurrence of carcinoma. Although urinary retention is rare, it
occurs more frequently in female patients (10). One of the
speculated causes of urinary retention in females is kinking
of the urethra (6,7,10), which is probably caused by denerva-
tion of the proximal urethra and is considered to be the main
cause (10,11). However, neither voiding cystourethrography
nor cystourethroscopy revealed such an apparent cause for
retention in our patient. Thus the episode was due to other,
as yet unknown functional or anatomical causes.

The percentage of our patients who needed intermittent
catheterization was 8.8%, which was comparable with that
in other reports (9,12). Of those patients, one had a PVR
that increased to >150 ml 5 years after the operation. Although
alarge PVR was reported to be a result of inguinal or incisional
hernias (7,10), our patient had neither inguinal nor incisional
hernia, and had a functional capacity >800 ml. These findings
suggest that overextension is a cause of increased PVR.
Mikuma et al. pointed out that in patients with a low Qmax
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and a high PVR, the anastomosis between the neobladder
and membranous urethra was not located at the bottom
of the pouch and a cystocele-like change was observed
(13). Although that was not confirmed by radiographic
examination, in our patient, a cystocele-like change resulting
from overextension of the neobladder that occurred several
years after the operation might have been involved in the
increase of PVR.

The incidence of inguinal hernias was unexpectedly high in
this study. Studer et al. reported that the incidence of inguinal
or abdominal wall hernias was 7% in their series with a median
follow-up period of 30.2 months (5). Our longer follow-up,
57 months, might be related to the difference in the rate from
that of others, although we did not find any specific explana-
tions for the incidence. Ichioka et al. reported that 21.3% of
patients who underwent radical retropubic prostatectomy
developed inguinal hernia. On the other hand, in patients
with cystectomy and mainly incontinent urinary diversion in
their series, the incidence of inguinal hernias was 5.4% (14).
When compared with the rate in radical prostatectomy, the
lower rate in their cystectomy series was explained by the
increased volume of the abdominal cavity after operation and
lesser abdominal pressure provided by the operative procedure
so that the peritoneum was left open. However, patients who
receive an ileal neobladder need to strain to void. We speculate
that this situation has inherent potential to increase to some
extent the incidence of inguinal hernias in patients with an
ileal neobladder.

CONCLUSIONS

Studer’s ileal neobladder had a favorable long-term functional
outcome in our study. Although the late complication rate was
generally low and all complications were already known to
occur, there were several patients who had to undergo CIC for
their poor voiding condition resulting in a larger PVR. A
unique complication was inguinal hernia, the rate of which
was relatively high in our series. This is considered to be
one of the definite late complications in patients with an
ileal neobladder.
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Abstract

Objectives: The diagnostic and therapeutic role of pelvic lymph node dissection (PLND) is still
controversial in bladder cancer. The extent of PLND and necessary number of lymph nodes that
have to be removed have not been defined. In this study, we examined the role of PLND in
patients who underwent radical cystectomy for bladder cancer.

Methods: This retrospective review included 146 patients with refractory superficial and
muscle-invasive disease treated with radical cystectomy, regional PLND (internal iliac, external iliac
and obturator nodes) and urinary diversion between January 1990 and December 2002.

Results: Lymph node metastases were detected in 25 patients (17.1%). The average numbers of
nodes removed in node-positive and node-negative patients were 13.9 and 14.2, respectively.
Although there was no difference in disease-specific survival in the node-negative patients with
between > 13 and < 13 nodes removed, significant survival advantage was found in the
node-positive patients with > 13 nodes removed compared to those with < 13 nodes removed. The
patients with > 4 positive nodes showed poorer outcome than those with < 4 positive nodes.
However, even if the patients had < 4 positive nodes, survival of the patients with < 13 nodes

removed was as poor as that of the patients with > 4 positive nodes.

Conclusions: In this series, removal of 13 or more pelvic lymph nodes is essential for more accurate

pathology to predict the outcomes of patients and contributes to an increased chance of survival.

Introduction

Radical cystectomy with pelvic lymph
node dissection (PLND) is a standard surgical
procedure for muscle-invasive bladder cancer.
It is known that lymph node metastasis in
patients with bladder cancer is an unfavorable
prognostic factor.'”?  Although it has not
been fully documented whether PLND
contributes to favorable outcome, recent studies
have indicated that PLND provides a survival
advantage in node-positive pa‘[ientsf"5 On
the other hand, the extent of lymph node
dissection and the necessary number of nodes
to be removed have not been standardized.

We retrospectively reviewed patients who
underwent radical cystectomy with PLND for
bladder cancer in our institute after 1990 when
computerized tomography (CT) was routinely
used as a part of clinical staging and follow-up.
The rate of pathological nodal involvement,
survival according to the numbers of positive
nodes and/or  removed nodes, and
clinicopathological factors predicting survival
of node-positive patients are analyzed in this
study.

Materials and Methods

A total of 171 consecutive patients
underwent radical cystectomy and regional PLND
with or without neoadjuvant chemotherapy for
refractory superficial and muscle-invasive bladder
cancer from January 1990 to December 2002 at
Sapporo Medical University Hospital.  The
indications for cystectomy were refractory Tis in
3, high risk T1 grade 3 in 2 and muscle invasive
cancer in 166 patients. Excluded from the study
were 14 patients who underwent non-curative
surgery, 3 who died of postoperative
complications, 2 who had tumors of
non-urothelial origin and 6 whose nodes were
inaccurately evaluated. The exclusion left 146
patients who underwent curative cystectomy with
PLND and were adequately monitored for the
current retrospective review. No patients had a
history of pelvic surgery for other malignancies.

Preoperative evaluation included
cystoscopy, bimanual examination under
anesthesia, excretory urography, abdominal and
pelvic CT, and chest x-ray. The patients
underwent further evaluation, including bone
scan and chest CT, if clinically indicated.
Bladder cancer was histopathologically diagnosed
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by transurethral resection in all patients before
cystectomy. No patients had distant
metastasis at the time of the initial diagnosis.
Radical cystectomy and regional PLND were
performed using a standard technique.’
PLND included the internal iliac, external iliac,
and obturator lymph nodes. FEach area of
nodes was separately removed as a packet and
provided for  pathological  examination.
Boundaries of dissection were the circumflex
iliac vein inferiorly, pelvic side wall laterally,
bladder wall medially and iliac bifurcation
superiorly. Thus, the common iliac lymph
nodes were not removed.

The tumor was staged and graded
according to the 1999 TNM
classification’ and the World Health
Organization systems, respectively.
Histopathological ~ evaluations  were
performed by several institutional
pathologists.  The total numbers of
lymph nodes removed and bearing
metastasis were recorded for each site
separately. Each node with the
maximum diameter was sectioned for
analysis of metastasis.

Survival time was analyzed from the
date of surgery. The end points of
univariate and multivariate analyses were
death from bladder cancer. Survival
estimates were constructed using the
Kaplan-Meier method.  The log-rank
test was used to evaluate the significance
of differences in the univariate analysis.
For  multivariate  analysis,  Cox’s
proportional hazards model was used.

Results

Of the 146 patients, 119 were men and 27
were women. They ranged in age from 38 to
79 years (mean; 65). Clinically, 70 patients
(47.9%) were diagnosed as having extravesical
disease (T3 or more) before cystectomy (Table
1). Preoperative CT demonstrated suspected
metastasis on the pelvic lymph nodes in 11
patients. Neoadjuvant chemotherapy was
given to 54 patients (37.0%), most of whom
with T3 or more and/or pelvic adenopathy.
Pathologically, 90 patients (61.6%) had tumors

confined to the bladder (pT2 or less) and 56
patients (38.4%) had tumors penetrating the
bladder wall into perivesical fat or adjacent
structures (pT3 or more). Histology of pure
urothelial carcinoma (UC) was found in 112
patients (76.7%) and other histological
components such as squamous cell carcinoma and
adenocarcinoma contained in 34 (23.3%). After
surgery, 16 patients (11.0%) with pT3 or more
and/or nodal involvement received adjuvant
chemotherapy according to the urologists'
preference.

Pathological pelvic lymph node metastasis
was found in 25 patients (17.2%). Of the 25, 12
patients had single nodal involvement (pN1) and
13 had 2 or more positive nodes (pN2).
Metastasis of the obturator node was found in 12
patients, of the internal iliac node in 12 and of the
external iliac in 8. Of the 11 patients who had
suspicious pelvic adenopathy on preoperative
pelvic CT, 6 had positive nodes but 5 were
negative. The number of lymph nodes retrieved
by regional PLND ranged from 2 to 42 with a
mean of 14.0. No difference was found in the
number of nodes retrieved between node-positive
and -negative patients (14.2 £ 5.2 vs. 13.9 + 7.1;
mean * standard deviation). Neither neoadjuvant
chemotherapy (14.1 *+ 5.5 with neoadjuvant
therapy, 14.0 = 7.1 without neoadjuvant therapy,
p=0.671) nor patient’s age (15.4 £ 6.1, 13.2 £ 7.3,
and 13.5 + 5.6 aged < 60, 60-69, and > 70,
respectively, p=0.053) influenced the number of
nodes removed. In addition, no difference in the
number of nodes removed among 25 surgeons
was observed (data not shown). The number of
lymph nodes removed was up to 17 in 80% of
node-positive patients (Fig. 1).

The median follow-up period of the 146
patients was 35 months, ranging from 3 to 169.
The median follow-up of the 91 survivors was 69
months, Distant metastases and/or local
recurrence developed in 62 of the 146 patients
(42.5%) at a median of 11 months (range 2-71)
after cystectomy. Disease-specific survival rates
of the node-negative patients at 1, 2 and 3 years
were 91.4, 78.3 and 71.0%, respectively. Those
of node-positive patients at 1, 2 and 3 years were
significantly worse, 60.0, 44.0 and 40.0%,
respectively (Fig. 2).

The number of lymph nodes removed did
not have a significant impact on disease-specific
survival in patients with primary tumors confined
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to the bladder (pT0-2, Fig. 3A) or in patients
with extravesical disease (pT3/4, Fig. 3B) if
they did not have lymph node metastasis. On
the other hand, removal of > 13 nodes had a
significant survival advantage in node-positive
patients (Fig. 3C). The patients with > 4
positive nodes had a poorer outcome than those
with < 4 positive nodes (Fig. 4A). However,
even if the patients had < 4 positive nodes,
survival of those with < 13 nodes removed was
as poor as that of the patients with > 4 positive
nodes (Fig. 4B). No statistical difference in
the primary stage distribution was observed
among these three groups (Fig. 4B). The
disease specific survival of the patients with
lymph node density (the number of positive
nodes divided by the number of nodes
removed) > 20% was significantly worse than
those with lymph node density < 20% (Fig.
4C).

Multivariate analysis demonstrated that
the number of nodes removed, the number of
positive nodes and pathological stage were
independent predictors of disease-specific
survival (Table 2).

Discussion

The main objective of PLND is to
provide accurate staging of bladder cancer. If
pelvic nodal involvement is proven, it should
be considered as a manifestation of a systemic
disease."*? On the other hand, the
independent value of PLND for survival in
patients with  bladder cancer remains
controversial, although it is demonstrated that
PLND cures some node-positive patients.*’

In the present study, patients with < 4
positive nodes had a statistically significant
survival advantage over those with > 4 positive
nodes.  Similar results were reported by
Lerner’ whose cutoff was 6 positive nodes and
Mills’ and Frank'® who set the cutoff at 5
positive nodes.  Stein'' also reported that
patients with < 8 positive nodes had a
statistically significant survival advantage over
those with > 8 positive nodes. Thus, radical
surgery with PLND provides benefits for some
patients with nodal disease, especially those
who have micrometastasis to a few nodes.
The poor outcomes of patients with many
positive nodes may imply the inherent
aggressive biological nature of the tumor

having concomitant systemic spread.

In addition to the number of positive
nodes involved, the present study demonstrated
that the number of nodes removed had a
significant impact on the disease-specific survival
in the node-positive patients. Removal of > 13
nodes had a survival benefit even in the
node-positive patients. Several recent studies
have showed similar results.*’ Stein'!
demonstrated that patients with > 15 nodes
removed had better recurrence-free survival than
those with < 15 nodes removed. Herrlzreported
that excising > 11 nodes from obturator, internal
and external iliac nodes to middle common iliac
nodes significantly improved survival in
node-positive patients. In the present study,
even if the patients had < 4 positive nodes, the
prognosis of the patients with < 13 nodes
removed was as poor as that of the patients with >
4 positive nodes. Thus, removal of an adequate
number of lymph nodes is more likely to remove
positive lymph nodes and yields accurate nodal
staging, whereas limited dissection including only
a few negative lymph nodes may leave positive
lymph nodes behind.

On the other hand, the number of
lymph nodes removed was not related to
improved survival in node-negative patients,
especially in those having pathologically
organ-confined disease in the present study.
The South West Oncology Group 8710 showed
that the survival advantage conferred by removal
of > 10 nodes was found even in node-negative
patients." Herr'” also demonstrated that
removal of > 8 nodes resulted in better survival
not only in patients with pT2pNO but also in those
with pT3/pT4pNO.  The low probability of
occult nodal metastasis in organ-confined disease
may mabke it difficult to elucidate the therapeutic
role of PLND in our small study. On the other
hand, in the node-negative patients with
extravesical disease, survival tended to be better
in the patients with > 13 removed nodes than in
those with < 13 removed nodes. Thus, removal
of more pelvic lymph nodes has the potential to
contribute to improved survival both in
node-negative and positive patients.M’ 13

This study may be criticized because it
was retrospective, with a limited number of cases
having only endopelvic LND. The clinical
benefit of a more extended area for node
dissection advocated by recent studies remains to
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