However, Zimmerman et al and Burstein et al
reported that GLUT-1-positive cells of RM showed
equivacal-to-weak staining and were easily distin-
guishable from unequivocal positivity of other cell
types, so that the specificity of GLUT-1 was not
diminished. According to them, a number of ‘false-
positive’ cases occurred in patients with cirrhosis.
The RM resulting from cirrhosis may be prompted
by glucoss intake to compensate for the unfavorable
environment in effusion. Our cohort of RM con-
sisted of surgically resectable cases within the
physiological range or without effusion.

Positron emission tomography (PET) measure-
ments of fluorodeoxyglucose (FDG) accumulation
in different animal tumors has shown a correlation
between tracer FDG uptake and the GLUT-1 mRNA
content. GLUT-1 has been found to be overexpressed
in tumor cells and to promote glucose metabolism
and FDG accumulation in humans.?*** In MPM,
Carretta et al’® have reported that FDG-PET can
differentiate RM from MPM. These findings are
consistent with the present immunohistochemical
results.

In summary, GLUT-1 appears to be a sensitive and
specific marker for differentiating between RM and
MPM, although it is unable to discriminate between
MPM and lung carcinoma.
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Simultaneous Laparoscopic Descending Colectomy and
Nephroureterectomy for Descending Colon Carcinoma and Left
Ureteral Carcinoma: Report of a Case
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Abstract

To our knowledge, there is no case report of the syn-
chronous resection of colon and ureteral carcinomas by
laparoscopy, because of the rareness of this combina-
tion and the technical difficulties involved. We report a
case of simultaneous descending colon and left ureteral
carcinomas, both of which were judged to be relatively
early stage carcinoma, which we resected successfully
laparoscopically. The patient, a 65-year-old man, recov-
ered uneventfully and was discharged on postoperative
day 8. For simultaneous abdominal primary malignan-
cies, laparoscopic surgery should be considered proac-
tively if the procedure is technically feasible and judged
to be curative.

Key words Synchronous resection - Laparoscopic colec-
tomy - Laparoscopic nephroureterectomy

Introduction

Synchronous laparoscopic resections of colorectal car-
cinoma and procedures for coexisting benign condi-
tions, such as cholecystectomy for cholelithiasis, are
recognized as feasible without increasing postoperative
morbidity.! Conversely, synchronous laparoscopic
resections of colorectal carcinoma and coexisting malig-
nant disorders require prolonged total operation and
anesthesia times, and demanding technical require-
ments, Thus, there are concerns that the intraoperative
and postoperative complication rate would be elevated
and the oncologic safety of synchronous laparoscopic
surgery (L.S) for multiple malignancies has not been
established.

Reprint requests to: 8. Yamamoto
Received: May 2, 2008 / Accepted: July 30, 2008

Many randomized and nonrandomized studies com-
paring LS and conventional open surgery (0S) for
colorectal or renal carcinoma have revealed short-term
advantages of LS. Moreover, the long-term oncologic
outcomes achieved after LS were recently reported to
be comparable with those after OS.° Similarly, for
patients with simultaneous colorectal and renal carci-
noma requiring resection, synchronous resection by
LS is considered to be technically feasible and safe,
with good short-term clinical outcomes and favorable
oncologic outcomes.”* However, we could not find any
case report on the synchronous resection of lesions of
colon and ureteral carcinomas by LS, because such
cases are rare and because of the increased technical
requirements.

Recently, we encountered a rare case of simultaneous
descending colon and left ureteral carcinoma. Preoper-
ative examinations showed that both malignancies were
at relatively early stages; therefore, synchronous lapa-
roscopic descending colectomy and left nephroureter-
ectomy were indicated and performed successfully. The
patient is still disease-free 27 months after surgery. To
the best of our knowledge, synchronous laparoscopic
colectomy and nephroureterectomy have not been
reported previously.

Case Report

A 65-year-old man was referred to the Division of
Colorectal Surgery of the National Cancer Center Hos-
pital, Tokyo, Japan, for the treatment of early descend-
ing colon carcinoma, diagnosed by colonoscopy findings
at a local hospital after a positive fecal occult blood test
performed during a medical checkup. He had no family
history of hereditary nonpolyposis colorectal carcinoma
(HNPCC). A colonoscopy performed at our hospital
showed a shallow ulcerated lesion occupying half of the
lumen, which was judged as a T1 or T2 lesion (Fig. 1).
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Biopsy results confirmed that the tumor was well-
differentiated adenocarcinoma. There was no evidence
of metastasis on chest and abdominal computed tomog-
raphy (CT) scans; however, left hydronephrosis was
evident (Fig. 2a) and drip infusion pyelography con-
firmed a left ureteral defect (Fig. 2b), suggestive of left
ureteral carcinoma. A few degenerated atypical cells
were detected in his urine cytology, collected by insert-
ing a catheter into the left ureter, and judged as class

Fig. 1. Colonoscopy revealed a shallow ulcerated lesion occu-
pying half of the lumen

III. Cystoscopy showed no anomaly of the urinary
bladder and a biopsy from around the left ureteral
orifice revealed no malignant findings. Thus, we diag-
nosed simultaneous descending colon and left ureteral
carcinomas. Both malignancies were judged as rela-
tively early stage carcinoma, so laparoscopic resection
was performed 5 weeks after initial consultation.

At surgery, we used five trocars (Fig. 3). Pneumo-
peritoneum was established by the open laparotomy
technique through a supraumbilical incision. Under
laparoscopic guidance, three S5-mm ports and one 12-
mm port were inserted. The operating table, tilted to
the right, was placed in the head up or down position
depending on the location of the target organs. First,
the sigmoid colon, descending colon, and splenic flexure
were completely mobilized along Toldt’s fusion fascia.
After visualizing the inferior mesenteric vessels, intra-
corporeal ligation of the tumor-feeding arteries (left
colic artery and the first sigmoidal artery) was done at
their origins, preserving the inferior mesenteric artery.
Next, the anterior aspect of the left kidney was exposed
after complete mobilization of the left colon with the
operating table tilted to the nearly right lateral position
(Fig. 4a). After identifying the left gonadal vessels and
the left ureter on the left side of the aortic bifurcation,
the left gonadal vessels were divided just before the
inguinal canal. The left gonadal vessels and left ureter,
together with the retroperitoneal adipose tissue, were
dissected proximally, and the left gonadal artery was
divided at the origin. Subsequently, the left gonadal
vein, left renal vein, and left adrenal vein were identi-

Fig. 2. a Preoperative enhanced computed tomography scan showing left hydronephrosis. b Intravenous pyelography. Drip
infusion pyelography confirmed a left ureteral defect
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fied at the hilum of the kidney, and the left renal artery
was found to be located dorsal to them. After division
of the left renal artery by endoclips, the left renal vein
was divided using an endolinear stapler, preserving the
left adrenal vein (Fig. 4b). En bloc removal of the left
kidney with Gerota’s fascia was performed, preserving
the left adrenal gland. The left ureter was then dissected
up to the inflow point of the urinary bladder, as the final
procedure in the laparoscopic manipulation.

With the operating table held in a slight right lateral
position, the left kidney and ureter were delivered
under protection through an 8-cm incision in the left
lower abdomen. The distal part of the ureter and part
of the bladder were excised under direct vision, and the

Fig. 3. Photograph taken 2 years after the operation, showing
the five trocar positions and the small incision

left kidney and ureter were completely removed. Sub-
sequently, the bowel loop was delivered from the same
incision, and division of the mesenterium with resection
of the involved parts was performed, followed by extra-
corporeal functional end-to-end anastomosis. The total
operation time was 442 min and the blood loss was
158 ml. Liquid and solid foods were started on postop-
erative days 1 and 3. The patient recovered uneventfully
and was discharged on postoperative day 8.

Histopathologically, the descending colon carcinoma
was diagnosed as a well-differentiated adenocarcinoma
(pTINOMO) (Fig. 5c). Microscopic examination of the
left kidney and ureter revealed two papillary tumors,
25 x 0.5 x 0.5cm and sharing the same basal point,
in the upper ureter. Histopathologically, they were
grade 2 transitional cell carcinomas confined to mucosa
(pTaNOMO) (Fig. 5a,b). The patient remains well
without any sign of recurrence 26 months after the
operation.

Discussion

The effectiveness of synchronous resection of simulta-
neous colon and renal carcinoma by LS has been
reported; however, to our knowledge the synchronous
resection of simultaneous colon and ureteral carcino-
mas by LS has never been described before.™ Our
patient underwent these procedures successfully with
favorable results, an uneventful recovery, and a short
hospitalization.

Unlike for renal carcinoma, for ureteral carcinoma
total removal of the ureter is necessary, which requires

Fig. 4ab. Intraoperative photographs. a The left kidney
and ureter as seen laparoscopically. The anterior aspect of the
left kidney was exposed after complete mobilization of the

left colon. b After division of the left renal artery by endoclips,
the left renal vein was divided using an endolinear stapler
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Fig. 5. a,b The left nephroureterectomy specimen. Arrows indicate the tumor. ¢ Descending colectomy specimen

an ingenious approach. The colon and ureteral carcino-
mas in our patient were both located on the left side, so
we successfully cuffed the bladder, and then resected
and anastomosed the colon carcinoma under direct
vision through a small incision in the left lower abdomen.
However, if one of the carcinomas had been on the
opposite side, one of the procedures would have had to
be performed laparoscopically, increasing the level of
technical difficulty further. Although a technique for
transurethral resection of the lower ureter has been
reported, we have not adopted it because suturing the
resection site of the lower ureter is difficult, which
increases the risk of tumor cell spillage."

Regarding the treatment strategy for colorectal car-
cinoma, several randomized control trials in Western
countries have revealed that the long-term prognosis
after LS is equivalent to that after OS.** Consequently,
the number of patients with colorectal carcinoma treated
with LS is expected to increase. Similarly, the technical
and oncologic feasibility of nephroureterectomy for
ureteral carcinoma by LS or hand-assisted laparoscopic
surgery has been reported, and the number of patients
treated by minimally invasive surgery is also expected
to increase."?

Our patient had simultaneous descending colon car-
cinoma and left ureteral carcinoma, and with advances
in diagnostic techniques and treatment modalities, the
number of patients identified with multiple primary
malignancies during long-term follow-up is increasing.
Aydiner et al. reported that 1% of patients with carci-
noma had multiple primary malignancies, and that
among patients with simultaneous colorectal and uro-
logical carcinomas, about 4% had renal carcinoma, fol-
lowed by 1% with prostate carcinoma.” In the Japanese
population, the most common site for multiple primary
malignancies associated with colorectal carcinoma in
men i8 the stomach, followed by the lung, prostate,
larynx, liver, esophagus, and urinary bladder in men;
and in women it is the uterus, followed by the stomach,
breast, and liver. Although ureteral carcinoma is
regarded as an HNPCC related malignancy, the fre-
quency of HNPCC in Japanese is lower than that in
Western countries. Reports of synchronous colorectal
carcinoma and ureteral carcinoma are extremely rare in
Japan."

In summary, we described a case of synchronous
descending colon and left ureteral carcinoma success-
fully treated with laparoscopic descending colectomy
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and left nephroureterectomy. To expand the use of 7.
minimally invasive surgery for malignancies, advanced
technical skills must be acquired, with confirmation of 4
the oncologic safety of LS."” For simultaneous abdomi-
nal multiple primary malignancies, LS should be con-
sidered proactively if the procedure is judged to be
curative. g
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Prostate cancer mass screening using serum prostate-specific antigen
{PSA) has been conducted widely in the world. However, little is
known about the true prevalence of prostate cancer in the ‘normal’
PSA range (4.0 ng/mL or less). The aim of the present study was to
elucidate the clinicopathological features of prostate cancer occurring
in men with a wide range of PSA levels. The study comprised 349
male patients who underwent radical cystoprostatectomy for
bladder cancer. Patients who had had treatment for known prostate
cancer were exduded. Tissue specimens were reviewed microscopically.
Ninety-one patients (26.1%) were found to have prostate cancer,
and 68 (74.7%) of these 91 cancers were considered to be clinically
significant. Both increasing patient age and PSA level were
significantly correlated with an increased incidence of both all and
significant prostate cancers. Sixty-five (21.9%) among 297 patients
with PSA < 4.0 ng/mL had prostate cancer, and 45 (69.2%) of the 65
cancers were significant cancers. Eighteen patients had prostate
cancers 0.5 mL or more in volume. Among the 18 patients, the PSA
level was 4 ng/mL or more in 11, and 3 ng/mL or more in 15. Our
study shows that prostate cancer is a comimon finding in radical
cystoprostatectomy specimens excised because of bladder cancers,
and a significant proportion of these cancers are clinically significant.
PSA still appears to be a useful screening tool for detecting prostate
cancers with significant volume. (Cancer Sci 2009; 100: 1880-1884)

Prostate cancer is one of the leading causes of mortality and
morbidity in developed countries.” Screening of serum PSA
followed by systematic prostate biopsy has enabled detection of
prostate cancer at an earlier stage,® although it is still debatable
whether mass screening using PSA contributes significantly to
reduction in mortality from prostate cancer.®

Historically, 4.0 ng/mL PSA has been used as the threshold to
prompt prostate biopsy. Although it is known that prostate cancers
do exist even in the low PSA range (4.0 ng/mL or less),”® until
recently little was known about the true prevalence of prostate
cancer in the low PSA range because most men in this category
do not undergo prostate biopsy.® In 2004, Thompson ef al.
reported data from the PCPT showing that biopsy-detectable
prostate cancer is not rare among men with a low PSA level
(4.0 ng/mL or less).® This result provoked a discussion about
the optimal threshold of PSA for recommending biopsy, although
no definitive agreement has been reached so far.?® Although the
PCPT demonstrated the prevalence of biopsy-detectable prostate
cancer in the low PSA range, there is still a notable lack of data
based on thorough histological evaluation of the whole prostate
in relation to PSA level in a large general population.

It is possible to microscopically examine the whole prostate
of autopsied individuals in whom prostate cancer had not been
suspected before death.®) Although most latent prostate cancers

CancerSci | October 2009 | vol. 100 | no, 10 | 1880-1884

observed in autopsy cases are small lesions, their histology is
not different from clinical cancers, and they may be merely in
the early phase of progression.®™" Usually, however, PSA levels
are not available in autopsy cases.

Radical cystoprostatectomy (RCP) is a gold-standard treatment
for invasive bladder cancer.!® Even though some researchers
have reported an epidemiological association between bladder
cancer and prostate cancer,”"” the specimen obtained from this
operation represents a fairly random sample of whole prostate
tissue from asymptomatic men. Several studies have examined
the incidence and histopathological characteristics of prostate
cancer found incidentally in RCP specimens./*'® They showed
that incidental prostate cancer is not rare in RCP specimens
(incidence, 4-60%)."'*'® However, only a few of them examined
its relationship with PSA value.(5-1®

In order to elucidate the incidence and histopathological
features of prostate cancers occurring in men with a wide range
of PSA levels, we reviewed 349 whole prostate tissues in RCP
specimens excised because of bladder cancer in Japanese men.

Patients and Methods

Medical records of 354 consecutive men who underwent RCP
for bladder cancer at the National Cancer Center Hospital
between July 1995 and April 2008 were reviewed retrospectively.
The study was approved by the institutional review board,

Three men were excluded from the study because they had
undergone pelvic imadiation for bladder cancer before RCP.
Two were also excluded because they had been diagnosed as
having prostate cancer and treated with androgen ablation and/
or radiation therapy before RCP. Thus, 349 men were included
in the present study.

A routine pathological examination was conducted on all
RCP specimens by sectioning the prostate and bladder every 5 mm.
A single pathologist (YK) reviewed the specimens microscopi-
cally. Each prostate cancer was staged and graded hased on the
2002 International Union Against Cancer (UICC) TNM system(®
and 2005 modified International Society of Urological Pathology
(ISUP) Gleason grading system.® Tumor volume was calculated
using the formula:

volume = (width X height X length) X w/6 x 1.5,

in which length is calculated from 0.5 cm multiplied by the
number of slices containing tumors and 1.5 is a tissue shrinkage
factor.®"

*To whom correspondence should be addressed. E-mall: trnakaga@ncc.go.jp

dof: 10,11114.1349-7006.2009.01267.x
® 2009 Japanese Cancer Association
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Table 1. Status and pathology of prostate biopsy and prostate-specific
antigen (PSA) levels before radical cystoprostatectomy (RCP) in the 349
patients

Prostate biopsy before RCP

PSA Yes
No biopsy
Prostate cancer proved Benign prostatic tissue
<4 ng/mL 1 0 296
24 ng/mbL 3 2 44
Unknown 0 0 3

Table 2. Characteristics of prostate cancers found in radical
cystoprostatectomy specimens

Patients
Characteristic
n %

Gleason score

6 or less 24 26.4

7(3+4) 54 59.3

7(4+3) 9 9.9

8-10 4 4.4
pT stage

pT2 85 93.4

pT3a 3 33

pT3b 1 1.1

pT4 2 2.2
Lymph node status

pNO 89 97.8

pN1 1 1.1

pN2 1 1.1
Surgical margin status

Not involved by tumor 87 95.6

involved by tumor 4 4.4
Perineural invasion

Negative 69 75.8

Positive 22 24.2

The serum PSA level was determined routinely before RCP at
the outpatient clinic. Measurement of PSA levels was carried
out using the Delfia-PSA assay (Pharmacia Diagnostics Co.,
Tokyo, Japan) until September 1997, the Lumipulse PSA assay
(Fujirebio, Tokyo, Japan) until July 2004, and the Lumipulse
PSA-N assay (Fujirebio) thereafter.

Correlations of clinicopathological parameters between groups
were analyzed by Mann-Whitney U-test or Kruskal-Wallis test.
Differences with P-values < 0.05 were considered significant.

Results

The median patient age was 65 years (range, 27-89 years).
Preoperative PSA levels were not evaluated in 3 of the 349 men.
The median preoperative PSA level was 1.28 ng/mlL (range,
0.03-20.603 ng/mL) for the 346 patients.

In 6 of the 349 patients, prostate biopsy had been carried out
before RCP. The presence or absence of prostate biopsy, pathology
of the biopsy specimen, and serum PSA levels in the 349
patients are summarized in Table 1.

Ninety-one patients (26.1%) were found to have prostate cancer.
Of these, four (1.1%) had been preoperatively diagnosed as
having prostate cancer by needle biopsy, but had not been
treated before RCP. Eighty-seven (24.9%) were found to have
incidental prostate cancer.

The pathological features of these 91 prostate cancers are
shown in Table 2. The distribution of the prostate cancer volumes

Nakagawa et al.
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Fig. 1. Volume distribution of prostate cancers. All 91 prostate cancers
are plotted in order of volume rank, Each circle and square indicates
one prostate cancer. Squares indicate pT3 or pT4 cancers. Clear circles
and squares indicate cancers diagnosed by biopsy before cystoprosta-
tectomy. Arrowheads indlcate cancers with a Gleason score of 8 or
more. Arrows indicate cancers with lymph node metastasis.
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Fig. 2. Incidence of prostate cancer in each age group. The definition
of significant cancer is given in the Results section.

is shown in Figure 1. Larger cancers were more likely to have a
higher Gleason score and to have lymph node metastasis
(Fig. 1). As for the relationship between cancer volume and pT
stage, even small cancers could be at high pT stage: a cancer
0.23 mL in volume showed extracapsular extension (pT3a). A
cancer 0.13 mL in volume arose in the prostatic base and
invaded to the bladder neck (pT4).

The incidence of prostate cancer increased with patient age
(Fig. 2). The median age of the patients with prostate cancer was
69 years (range, 43—81 years), and was significantly higher than
that of patients without prostate cancer (median, 63.5 years;
range, 27—89 years) (P < 0.0001, Mann—Whitney U-test).

The incidence of prostate cancer increased with the PSA level
(Fig. 3). The median PSA level in the patients with prostate cancer
was 1.90 ng/mL (range, 0.26—-20.60) and was significantly higher
than in those without prostate cancer (median 1.20 ng/mlL, range
0.03-13.27 ng/mL) (P < 0.0001, Mann—Whitney U-test).

Prostate cancer was considered clinically significant if any of
the following criteria were present: total tumor volume 2 0.5 mL,,
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Table 3. Relationship between prostate cancer and patient age

Prostate cancer No. patients Median age (years) P-value
No prostate cancer 258 63.5 (range 27-89) ]P< 0.0001*
Prostate cancer 91 69 (range 43-81) ’ P=0.2340* N
A P < 0.0001
Insignificant 23 67 (range 43-78) P < 0.0001*
Significant 68 70 {range 46-81) ]P: 0.1216* ’

*Mann-Whitney U-test, *Kruskal-Wallis test.

oot ‘BNoprostate
80% cancer
8 0% - Sipsignificant
5 cancer
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Fig. 3. Incidence of prostate cancer in each prostate-specific antigen
(PSA) range. Definition of significant cancer is given in the Results
section.
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Fig. 4. Relationship between prostate cancer and prostate-specific
antigen (P5A) value. The boxes show a range of 25-75 percentiles, and
the whiskers a range of 10-80 percentiles. The vertical bars in each box
indicate median values. Correlation was calculated using the Mann-
Whitney U-test,

Gleason grade 2 4, ECE, SV], or lymph node metastasis. Sixty-
eight patients (74.7%) had significant prostate cancer. The reasons
for designating these cancers as ‘significant’ were: tumor
volume 2 0.5 mL in 18 patients (19.8%), Gleason grade 24 in
67 patients (73.6%), ECE in five patients (5.5%), SV1 in one
patient (1.1%), and lymph node metastasis in two patients
2.2%).

The incidence of significant prostate cancer increased with
patient age (Fig. 2). The median age of the patients with signifi-
cant prostate cancer was 70 years (range, 46-81 years), and was
significantly higher than that of patients without significant
prostate cancer (median, 64years; range, 27-89 years)
(P <0.0001, Mann—Whitney U-test) (Table 3).

The incidence of significant prostate cancer increased with
the PSA level (Fig. 3). Figure 4 shows the distribution of PSA
levels in the patients with significant, insignificant, or no prostate
cancer. The median PSA level in the patients with significant
prostate cancer was 2.49 ng/mlL. (range, 0.48-20.60 years) and
was significantly higher than in those with insignificant cancer

1882

(median, 1.10 ng/mL; range, 0.26-6.56 ng/mL) (P =0.0040)
and in those without cancer (median, 1.20 ng/mL; range 0.03-
13.27 ng/mL) (P < 0.0001). The PSA level in the patients with
insignificant prostate cancer was not significantly different from
that in patients without cancer (P = 0.7338) (Fig. 4).

The median follow-up period was 36 months (range, 1-
128 months) for the 91 patients with prostate cancer. None of
the patients died of prostate cancer during follow-up. One
patient, who had a preoperative PSA level of 5.0 ng/mL and a
Gleason grade 4 + 3 prostate cancer 2.96 mL in volume, devel-
oped biochemical recurrence (PSA recurrence; PSA > 0.2 ng/ml)
at 36 months after surgery without any detectable mass lesion.
His serum PSA level was 0.583 ng/mL., and no additional therapy
has yet been started at 42 months of follow-up,

Discussion

The incidence of prostate cancer varies among races; East
Asians have a lower cumulative incidence than white and black
people in the USA and Europe.®? However, the incidence of
latent prostate cancer does not differ between Japanese and
white and black people in the USA.® Latent cancer is not
different from clinical cancer in terms of histology.!™" The
proportion of Japanese men who undergo PSA screening
remains at only 5%,% whereas 75% of men aged 50 years or
older have had a PSA test in the USA.®® In Japan, however, the
morbidity and mortality of prostate cancer have been
increasing,?® and its incidence will increase further as more
men undergo PSA mass screening. Our study shows that the
incidence of prostate cancer in RCP specimens from Japanese
men is consistent with previous reports from the USA and
Westem Burope,'*'™ and similar to the reported incidences
(22.5-34.6%) in Japanese autopsy cases,”

With regard to the age distribution of prostate cancer, Ashley
showed that there is a linear relationship between the frequency
of prostate cancer and age when plotted double logarithmically,
and that its slope is 3.%” In other words, the age-specific inci-
dence of prostate cancer increases approximately with the third
power of age.® Qur present data are consistent with Ashley’s
classic paper (Fig.5). Although Ashley considered that the
development of prostate cancer requires three (epi)genetic events,
based on the Armitage and Doll multistage carcinogenesis
model,?® our data should not be interpreted so simply; the
number of (epi)genetic events required for prostate carcinogenesis
cannot be determined solely on the basis of incidence data.
However, we were able to confirm that prostate carcinogenesis
is highly age dependent. Moreover, when we plotted the incidence
of significant cancer on the same graph, the plot was linear with
a slope of 4 (Fig. 5), indicating that progression to significant
prostate cancer requires additional (epi)genetic events.

The PCPT revealed that a considerable proportion of men
with low PSA values have prostate cancer.® Consequently, it
has been suggested that the ‘normal” PSA threshold should be
discarded.® Moreover, there has been an argument that the
significance of PSA as a tumor marker has been lost, and that PSA
is better regarded as a marker of benign prostatic hyperplasia.?”
Thus, the significance of PSA in screening and prognostication
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Fig.5. Incidence of all (circles) and significant (squares) prostate
cancers in every decade of patient age presented as a double
Jogarithmic graph. Approximate lines are shawn.

has recently been questioned. However, our present study indicates
that increasing PSA levels are certainly associated with a higher
incidence of all and significant prostate cancers. For example,
the incidence of prostate cancer in patients with a PSA level
23 ng/mL (35/74, 47.3%) was significantly higher than in patients
with a PSA level <3 ng/mL PSA (54/272, 19.9%) (P < 0.0001,
x-test). Thus, our data suggest that PSA would still be a useful
screening tool for prostate cancer, at least in Japan where PSA
screening is less prevalent than in Western countries.

In our study 73.5% of ‘significant’ cancers were small (less
than 0.5 mL). Haas et al. reported that only 11% of cancers with
a volume of less than 0.5 mL, which was estimated by compu-
terized planimetry using an image apalysis program, were
detectable by 12-core biopsy in autopsy cases.?® Therefore,
most of the small ‘significant’ cancers in the present study
would not have been detectable with current biopsy techniques.
However, it is unlikely that all of these small ‘significant’ cancers
need to be detected at such an early stage: McNeal reported that
the probability of metastasis is correlated with cancer volume
and grade.“" In our present cohort of prostate cancers, we
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observed that most cancers with a Gleason score of 28 or
with nodal metastasis had a volume of 0.5 mL or more (Fig. 1).
Overlooking small ‘significant’ cancers would not compromise
prognosis if patients were undergoing periodic PSA screening.

Eighteen of our patients had prostate cancers of 0.5mL or
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of clinically significant prostate cancer. Increasing patient age
and PSA value are associated with a high incidence of all and
significant prostate cancers, and PSA still appears to be a useful
tool for prostate cancer screening
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Original Article: Clinical Investigation

Bladder cancer develops 6 years earlier in current smokers:
Analysis of bladder cancer registry data collected by the cancer
registration committee of the Japanese Urological Association

Shiro Hinotsu,' Hideyuki Akaza,' Tsuncharu Miki,? Hiroyuki Fujimoto,’ Nobuo Shinohara,* Eiji Kikuchi,?
Yoichi Mizutani,® Hirofumi Koga,” Eijiro Okajima® and Akihiko Okuyama®, The Japanese Urological Association

Urology and Andrology, Graduate Schoot of Comprehensive Human Sciences, University of Tsukuban, Tsukuba, Tbaraki, *Department of Urology, Kyoto
Prefectural University of Medicine, Kyoto, *Department of Urology, National Cancer Center, Tokyo, *Department of Renal and Genitourinary Surgery, Graduate
School of Medicine, Hokksido University, Sapporo, Hokkaido, *Department of Urology, Keio University, Tokyo, “Department of Urology, Kyoto Prefectural
University of Mcdicine, Kyoto, "Department of Usology, Harasanshin Hospital, Fukuoka, *Departent of Urology, Nara Medical University, Kashihara, Nara,
“Department of Urology, Osaka University Graduate School of Medicine, Suita, Osaka, Japun

Objoctives: It Is generally recognized that cigarette smoking Is the most important risk factor for bladder cancer. The present study was
undertaken to examine the relationships between smoking history of bladder cancer patients and the age of onset of bladder cancer and tumor
characteristics.

Methods:  The present study examined the data for 5959 cases {4728 iales and 1231 females) collected in the bladder cancer database of the
Japanese Urological Association from 1999 to 2001. patients were divided by smoking history into three categories as current non-smaokers,
current smokers and unknown smoking history, Relationship between smoking history and the age at diagnosis of bladder cancer, gender, T
stage, grade, tumor size, tumor number and initial symptoms was analyzed

Recults:  In both males and females the onset of biadder cancer is about 6 years (6.1 years in males and 5.9 years infemales) earlier for current
smolers than for current non-smokers. At the time of diagnosis, tumor stage was significantly higher in the current smokers group. The current.

smokers group tended to have larger tumor size,

Conclusions:  The finding of 6-year-earlier onset of bladder cancer among current smokers is of great importance to both health care and
medical economics. It is essential to make people better informed concerning the need to quit smoking.

Kay worsls:  age at diagnosis, bladder cancer, smoking.

fntroduction

There is a well-known telationship between smoking and bladder
cancer. In the large-scale survey in the Buropean prospective investi-
gation into cancer and nutrition, the risk of bladder cancer was 2.70 to
5.52 times higher in the current smokers as compared with never
smokers. This risk was shown to have a dose-response relationship with
smoking intensity.' Many other studies have detected an association
between smoking and the onset of bladder cancer.” ® However, most
were case-control studies or cohort studies, and few published swdies
have been designed to examine the relationship between the smoking
history of patients with bladder cancer and the biclogical characteris-
ties of their biadder cancer. The present study was undertaken to
examine the relationships hetween sraoking history of bladder cancer
patients and the age of onset of bladder cancer and tumor characteris-
tics on the bagis of data collected in the bladder cancer database of the
Japanese Urological Association (JUA).

Methods

The JUA bladder cancer database program was started in 1982 on the

initiative of the JUA. In this program, background variables of patienty

Caryespondding anfhea: Hideyokd Akuza MD, Urology and Andrology,
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Tennodai 1-1-1, Tsukuba City, Tharaki 305-8575, Japan. Email; akazah(@
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with fitst primary bladder cancer diagnosed in each year are registered
with the database. The program covers nationwide wrological facilities
certified by the JUA. The present study examined the data for all 5959
cases (4728 males and 1231 ferales) registered during the period
approved by the JUA for data access (i.c., the 3-year period from 1999
to 2001).

The patients were divided by smoking history into three categories as
cutrent non-smokers (CNS), current smokers (CS) and unknown smok-
ing history (UK). Current non-smokers (CNS) included current and past
non-smokers (CPNS) those who had never smoked, past smokers (PS),
past unknown (PUK) smoking history. This program did not collect in-
formation on duration of smoking. Smoking level is divided in this data-
base simply into two categories with a cut-off jevel set at 20 cigarettes
per day, and no further information on amount of smoking is available.
Relationships between smoking history and age al first diagnosis, back-
ground variables at the time of first examinafion (tumor size, tumor
number, T classification, histological grade), and gender were examined.

TFor statistical analysis, Student’s t-test was used for analysis of
inter-group differences in means, and the %? test was used for inter-
group comparison of tumor stage, grade, size, and number.

Besulls

Table 1 summarizes the characteristics of the 5959 cases analyzed. In
terms of smoking history, there were 2384 (40.0%) CNS including
1741 current and CPNS, 380 PS, and 263 PUK, 1612 (27.1%) CS, and
1963 individuals (32.9%) with UK. When sinoking history was ana-
lyzed separately for the male group and the female group, the male
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Fig. 2 Patlents age distribution at dlagnosis and smoking history in male,
CNS, current non-smoker; CS, current smoker; UK, unknown.

group was composed of 1559 (32.9%) CNS including 989 CPNS, 357
PS, and 213 PUK, 1512 (32.0%) CS and 1657 individuals {35.1%) with
UK. The female group was composed of 825 (67.5%) CNS including
752 CPNS, 23 P8, and 50 PUK, 100 (8.1%) CS and 306 individuals
(24.9%) with UK.

fftial symploms

As shown in Table 1, the most frequent initial symptom was macro-
scopic hematuria. No correlation was noted between smoking history
and symptoms.

Comparison between smoldng history and aype at
snsat of biadder cancsy

Table 1 shows mean age at diagnosis, mnd Figure 1 shows the distribu-
tion of age at diagnosis of bladder cancer. Figures 2 and 3 illustrate the
distribution of the same parameter by gender. When males and females
were analyzed together, the mean age (+SD) at diagnosis of bladder
cancer was 71.2 (£11.4), 65.0 (£11.&) and 69.6 (*1 1.6) years for
CNS, CS and UN, respectively. The ages at diagnosis in the PS group
and the PUK group differed little from that in the CPNS group. Thus,
we compared the CNS group and the CS group according to the current
smoking status. The mean age al diagnosis was 6.2 years lower in the
CS group than in the CNS group. In each group, age exhibited an
approximately normal distribution, then we carried out statistical tests
for the age at diagnosis, and mean age at diagnosis in the CS group was
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Fig.3 Patlents age distribution at diagnosls and smoking history in
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significantly Tower than in the CNS group. Similar findings were
obiained when males and females were analyzed separately. The mean
age at diagnosis was 71.1 for the male CNS and 71.4 for the female
CNS group, and it was 6.1 yoars and 5.9 years lower for the male CS
and female CS group, respectively.

relationship between smoking history and
biadder cancer stagse

Al the time of diagnosis, clinical T stage was signi ficantly higherin the
CS group when the entire population or only males were analyzed
(Table 1). When analyzed in relation to the T stage, the age at fumor
onset was 3-G years lower in the CS group both among the males and
the females (Fig. 4, abed). This difference in mean age at tumor onset
was statistically significant in both the male and the female groups
(Table 2).

Relationship betwaen smoking bistary and
histological grade of bisdder cancey

When the entine population was analyzed, Grade 2 tumor was signifi-
cantly more frequent in the CS group. However, when males and
females were analyzed sepatately, no significant differences were noted
in this parameter (Table 1). On analysis of the age distribution in each
hiswological grade, the CS group exhibited a deviation toward the
4-5 years Jower for both wales and females (Fig, 5, abedef), and sig-
ificant differences were noted for all grades in males and for grade 2
in females (Table 2).

pelatlonships of smoking history to lumoy panner
and sheg

The CS group tended to have larger tumor size on analysis of the entire
population and the male group. No notable differences were observed
among groups or genders in tumor number (Table 1).

Discussion

A new finding of this analysis is that in both males and females the
onget of bladder cancer is about 6 years (6.1 years in males and
5.9 years in females) earlier for current smokers than for current non-
smokers. In initial symptoms at the urological clinic, there were no
differences between smokers and non-smokers. This suggests that the
findings of (his study are probably vot due to differences in age al
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diagnosis due to lead time bias {earfier presentation of smokers to
urological clinics). As noted above, the JUA bladder cancer register
program was started in 1982 on the initiative of JUA, Every year, more
than about 2000 newly diagnosed cases of bladder cancer are registered
from about 300 facilities with urologists. Due to procedures for amend-
ment of the public rules related to personal information management,
permission to access the data collected under this program was delayed.
The present study covered only the data from 1999 to 2001, since
access to data was permitted only for this period. The data pertaining to

68

smoking habits available in this database are counfied fo the presence/
absence of smoking at present and in the past and whether the pumber
of cigarettes consumed hy smokers per day was less than 20 or at least
20. Unfortunately, the database does not provide more detailed infor-
mation on amounts or duration of smoking. Furthermore, there was
often lack of information on smoking history (UK cases; 32.9% of all
cases). Tt was therefore not possible to culoulate Brickman indexes in
the present study, and analysis of data was catried out by dividing the
patients into CPNS, PS, PUK and CS groups. When males were

£ 2008 The Japanese Urolagical Assucintion

~ 1115~




Bladdse cnoeer develops 6 yoars sweficr in e

siokog

analyzed, PS did not exhibit a deviation in age at diagnosis to the lower
range compared with CPNS, suggesting that the risk of onset of bladder
cancer can be reduced by discontinuation of smoking at some point in
time. In females, on the other band, a 3.9-year deviation was noled.
This finding is difficult to explain. Careful interpretation of this finding
seems essential, in view of the many published studies demonstrating
differences in bladder cancer biology between males and females. Chen
et al, reported that discontinuation of smoking reduced the incidence of
tumor recurrence within the wrinary bladder,” supgesting that recent
stnoking may significantly elevate the risk of vnset of bladder cancer.
This may explain why males exhibited no effect of past smoking on age
at diagnosis of bladder cancer.

As shown in Table 1, the male/female ratio of patients with bladder
cancer in this database was 3.8:1.0, This ratio is commmon to alrost all
countries in the world. According to the nationwide smoker survey
reported by Japan Tobacco Inc. in 2007.F the overall percentage of
smokers among adult Japanese males decreased from 83.7% to 40.2%
during the 40-year period until 2007, while the same parameter among
adult Japanese females exhibited no tendency toward decrease, remain-
ing at 12.7% in 2007. Interestingly, the male/female ratio of smokers in
2007 was closer 1o that of bladder cancer patients (2.95:1.00) than
previously. In addition, the percentage of smokers among young
ferales (age 20-39) began 10 increase a quarter of a century ago,
reversing the iendency observed in the percentage of smokers among
middle-aged and elderly individuals (age 50-69).

When clinical T stage and histological grade were compared at the
time of diagnosis of bladder cancer, significant differences between
current smokers and current non-smokers were noted in T stage, grade
and size, However, no difference between these groups was noted in
tumor number (multiplicity). Mohseni ef al. reported that bladder
cancer in smokers was characterized by significantly greater tumor
size, number, and histological grade than that in bladder cancer of
non-smokers.” Our results endorse their findings. 1t is known that
bladder cancer usually increases in histological grade with increase in
size. It thus appears that the mechanism of carcinogenesis is activated
earlier or is stronger in smokers,

It is known that non-muscle invasive bladder cancer frequently
tecurs afler transurethral resection, that the likelihood of progression to
muscle invasive cancer increases with repetition of recurrence, and that
although radical cystectomy is a standard treatinent for muscle invasive
bladder cancer, its outcome is unsatisfactory. In this context, the finding
of 6-year-gurlier onset of bladder cancer among smokers is of great

© 2008 The Jspanese Urological Association

importance to both health care and medical economics. This problem
becomes more serious if we note that the bladder cancer developing in
smokers tends to have a poor prognosis (high stage, high prade, and of
larger size).

Nieder ef al. have pointed out that information on the role of
siwoking as a bladder carcinogen has not been extensively disseminated
extensively in society.”® It is essential to make people better informed
concerning the need to quit smoking.
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clinical outcome of tumor recurrence for Ta, T1 non-muscie
invasive bladder cancer from the data on registered bladder
cancer patients in Japan: 1999-2001 report from the Japanese

Urological Association

Eiji Kikuchi,"? Hiroyuki Fujimoto,"* Yoichi Mizutani,"* Eijiro Okajima,™* Hiroshi Koga,"® Shiro Hinotsu,"’
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"Working Group of the Bladder Cancey Registration Commmitiee of the Japanese Urological Association, *Department of Urology, Keio University School of
Medicine, Tokyo, *Urology Division, Nutional Cancer Center Hospital, Tokyo, ‘Department of Urology, Graduate School of Medical Sciences, Kyoto Prefectural
University of Medicine, Kyoto, Departent of Urology, Nara Medical University, Nara, “Department of Urology, Faculty of Medical Sciences, Kyushu
University, Fukuoka, *Urology and Andrology, Graduste School of Comprehensive Human Sciences, University of Tsukuba, Tsukuby, Tbaragi, and *Department
of Urology, Graduate School of Medicine, Hokkaido University, Sapporo, Hokkaido, Japan

Objectives To characterize the clinical outcome in a large contemporary series of Japanese patients with newly diagnosed Ta, T1 non-muscle
invasive bladder cancer who underwent transurethral bladder tumor resection with or without intravesical chemotherapy or Bacillus Calmette-

Guérin (BCG) therapy.

Mathods:  We developed a database incorporating newly diagnosed non-muscle invasive bladder cancer data and outcomes from a Japanese

bladder cancer registry between 1999 and 2001 and identified a stu
on pathological features. Median patient age was 69.9 years.

dy population of 3237 consecutive patients who had complete data based

wesults: The 1-year, 3-year, and 5-year overall recurrence-free survival rates were 77.0%, 61.3%, and 52.8%, respectively. In multivariate
analyses, the multiplicity of bladder tumars, tumor size greater than 3 cm, pathological stage T1, tumor grade 63, and the absence of adjuvant
intravesical instillation were independent risk factors for tumor recurrence. Overall, 1710 patients (52.8%) recelved intravesical instillation;
chemotherapy in 1314 (76.8%) and BCG treatment in 396 (23.2%). In patients treated with intravesical chemotherapy in which an anthracycline
chemo-agent was used In 90.5% of the cases, multivariate analyses demonstrated that male gender, multiple bladder tumors, a turmor size
greater than 3 cm, and pathological stage T1 were associated with tumor recurrence.

canclusions: The accumulation and analysis of data from the Japanese National Bladder Cancer Registry made it possible to determine the
clinical characteristics, management trends, and survival rates for the period studied. Further study with a dataset created from longer follow-up
data would be warranted to analyze tumor progression and disease survival.

Key words:  bladder, carcinoma, non-muscle invasive, recurrence, transitional cell.

introduction

Transurethral bladder tumor resection (TUR-BT) with or without intra-
vesical therapy is the primary treatment modality in individuals with
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non-muscle invasive Ta, T bladder cancer. Some patients with risk
factors, such as a high grade, lamina propria infiltration, multiplicity, 2
large tutnor, and concomitan earcitioma in situ (CIS) still havea lifelong
frequency of nwltiple recurrences and a probebility of stage
progression. * To date, several contemporary single centet series of
patients treated with intravesical chemo- or immunotherapy after
TUR-BT for Ta, T1 non-muscle invasive bladder cancer have been
published to evaluate the prognostic indicators for tumor recurrence in
Japan® ® These studies had relatively small patient populations and
single center bias. Data compiled from multiple institutions may offer
the benefit of understanding and generalizing the diagnosis, patient
selection, swaging, pathological cvaluation, treatment, and follow-up
protocol. Inaddition, a contemporary seties of a large munber of patients
with Ta, T} non-muscle invasive bladder cancer has the potential benefit
of identifying bladder cancet TeCUrrence as an outcome Measure.

We developed # database incorporating comprchensive non-muscle
ivasive bladder cancer data and outcomes from data collected by
multiple centers in Japan in retrospective fashion under the program of
the Japanese National Bladder Cancer Registry. The aim of the present
study was to characterize the clinical outcome in a large contemporary
series of Japanese patienis with newly diagnosed Ta, T non-muscle
invasive bladder cancer who underwent TUR-BT with or without
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intravesical chetnotherapy or Bacillus Calmette-Guérin (BCG) therapy
for preventing tumor tecucrence. In addition, we determined the asso-
ciation of established clinical and pathological characteristics with
{utnor recurrence.

Methods
Pationt popuiation

Data gets from multiple centers in Japan were collected in retrospective
fashion under the program of the Japanese National Bladder Cancer
Registry. The Registry was sponsored by the Japanese Urological Asso-
ciation. The registration included the background of newly diagnosed
bladder cancer patients, their clinical and pathological characteristics,
atd their 3-year clinical outcome after the inidal diagnosis. After com-
bining the data sets, reports were generated for each variable to identity
data inconsistencies and other data integrity problems. Ultimately we
developed a database incorporating newly diagnosed non-muscle inva-
sive bladder cancer data and outcomss between 1999 and 2001.

A 1otal of 4036 patients with newly diagnosed non-muscle invasive
bladder cancer (Ta, T1) NOMO who were treated with initial TUR-BT
from the database were identified. Exclusion etiteria included the main
histological camponent of non-urothelial carcinoma {n=37), a non-
curative operation was carried out (1 = 703), the presence of a con-
comitant CIS {#n=32), or incomplete data {n=27), We identified a
study population of 3237 consecutive patients for whomn there were
complete data sets based on pathological features. After complete
tumor resection, intravesical chemotherapy or BCG treatment was
caryied out in 1314 (40.6%) or in 396 (12.2%) patients, respectively for
the purpose of preventing bladder tumor recurrence.

Clinical putcomes

Patholagical specimens were reviewed by the genitor-urinary patholo-
gist at each inwitution. Pathological staging and grading were classified
according to the 2™ and 3" edition of the General Rule for Clinical and
Pathological Studies on Bladder Cancer.™ In the study we combined
the pT'la and pT1b according to the 2™ edition and treated them as pT1.
Recurrence was defined as a new tumor appearing in the bladder after
initial clearance. Tumor progression was not analyzed in the present
study because of the shorter follow-up period of our study, The time
until fumor recurrence was calculated as the time from TUR-BT to the
date of the first documented bladder tumor recurrence. Patients who
had not experienced bladder tumor recurrence were censored at the Jast
follow-up. Patients who died before bladder cancer recurrence were
censored at the time of death.

Statistival analysis

Bladder tumor recurrence-free survival curves were constructed using
the Kaplan-Meier method, and were compared with the log-lank test.
Cox proportional hazards regression analysis was used to assess the
prognostic indicators for recurrence. A P-value less than 0.05 was
considered to indicate statistical significance. These analyses were
carried out with the STATA version 7.0 stalistical sofiware package
(Stata Corporation, College Station, TX, USA).

Resulls
Patient characteristics of overall patient populstion
Of the 3237 patients (Table 1), 80.3% were men with a median age of

69.9 vears (mean; 68.3, range, 18--103), Multiple tumors were found in
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1312 cases (40.5%) and a tumor size groater than 3 cm was observed in
374 (11.6%). Disease was grade 1 in 24.2%, 2 in 57.2%, and 3 in
18.7%. Pathological tumor stage was Ta in 51% and T1 in 49%. There
were 608 TaGl. 919 TuG2, 124 TaG3, 174 TIG1, 931 T1G2, and 481
T1G3 cases, respectively. Tumor grade was significantly associated
with pathological stage (P < 0.001). A total of 1710 patients (52.8%)
received intravesical instillation, consisting of chemotherapy in 1314
and BCG treatment in 396,

Tmor recurrances In overall patient population

The 1-year, 3-year, and S-year overall recurrence-free survival rates
were calculated to be 77.0%, 61.3%, and 52.8%, respectively. Kaplan—
Meier analysis (Table 2) and univariate Cox proportional hazards
regression analysis (Table 3) revealed the presence or absence of umor
stalk, tumor multiplicity, tumor sizs, pathological stage, tumor grade,
and with or without adjuvant intravesical therapy to be significant
predictors of rumor recurrence. According to the intravesical instilla-
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