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Objectives: To describe the clinical and pathological characteristics and the outcomes of
renal pelvic and ureteral cancer patients diagnosed in 2005 in Japan.

Methods: In 2011, data were collected from renal pelvic and ureteral cancer patients
diagnosed in 2005. A total of 1509 registered patients from 348 institutions were analyzed.
Epidemiology and survival were analyzed based on each cancer location and on cancer
multiplicity.

Resuits: The 5-year overall survival of the 1509 patients was estimated at 0.64. Open
surgery was carried out in 409 renal pelvic cancer cases (66.9%) and 315 ureteral cancer cases
(63.0%). The retroperitoneal approach was common, and lymph node dissection was carried
out in approximately one-third of open surgery cases and one-fifth of laparoscopic cases.
Approximately 60% of the operated unilateral renal pelvic or ureteral cancer was diagnosed as
invasive, and just 14.6% was diagnosed as stage pTa. Distribution of the estimated worst tumor
grade was significantly different for renal pelvic cancer and ureteral cancer.

Conclusions:  This article presents the first large population report of survival data in
Japanese renal pelvic and ureteral cancer patients. In comparison with the Japanese bladder
cancer database report in 19992001 from the Cancer Registration Committee of the Japa-
nese Urological Association, the pathological characteristics of renal pelvic and ureteral
cancer were diagnosed as aggressive.

Key words:  epidemiology, Japanese, renal pelvic cancer, survival, ureteral cancer.

introduction

Urothelial cancer was reported to be the 10th most common cancer among Japanese males in
2007.! Among the types of urothelial cancer, bladder cancer is most frequently seen, but renal
pelvic and ureteral cancer are uncommon with reported incidence of 5-10% of all urothelial
cancers.”* The JUA has collected data on clinical and pathological characteristics, and outcomes
of bladder cancer since 1982. However, because of the lower incidence of renal pelvic and
ureteral cancer, data collection by the JUA did not include these patients until the establishment
of the computer-based registration of urological cancer. Similarly, large series on descriptive
epidemiology, and treatment of renal pelvic and ureteral cancer have also been limited.

In 2011, to analyze the clinicopathological characteristics and outcomes of renal pelvic and
ureteral cancer patients in Japan, the JUA initiated collection of data from renal pelvic and
ureteral cancer patients who were clinically diagnosed in 2005, including patient background,
diagnosis modality, main treatment and outcomes. By comparing these data with those on
bladder cancer in the JUA database, we tried to identify whether the characteristics of renal pelvic
and ureteral cancer, and those of bladder cancer are the same.
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Methods

In 2011, data from renal pelvic and ureteral cancer patients
diagnosed in 2005 were collected as the computer-based regis-
try database of the JUA. Secondary renal pelvic and ureteral
cancer patients after bladder cancer were excluded from this
registry. From 348 Japanese institutions, 1538 patients were
registered including 29 patients with secondary renal pelvic and
ureteral cancer patients after bladder cancer. Excluding these 29
patients, 1509 records were analyzed in the present study. Infor-
mation on sex, age, race, family history, medical history, ciga-
rette smoking status, symptoms, diagnosis method, cancer
location, clinical stage, initial main treatment method, recur-
rence and survival was collected.

In the analysis of clinical characteristics, the cancer was
categorized as unilateral renal pelvic cancer without ureteral
cancer, unilateral ureteral cancer without renal pelvic cancer,
unilateral renal pelvic with concomitant ureteral cancer, and
bilateral renal pelvic and/or ureteral cancer. Existence of con-
comitant bladder cancer did not affect these four categories.
The cancer located at the ureteropelvic junction was catego-
rized as renal pelvic cancer. Unilateral renal pelvic cancer
without ureteral cancer and unilateral ureteral cancer without
renal pelvic cancer were analyzed separately. Furthermore, in
the analysis of operative trends and pathological characteristics,
unilateral pelvic cancer without concomitant ureteral and
bladder cancer (i.e. renal pelvic cancer alone) and unilateral
ureteral cancer without concomitant renal pelvic and bladder
cancer (i.e. ureteral cancer alone) were selected to simplify the
outcome. The second edition of the General Rule for Clinical
and Pathological Studies on Renal Pelvic and Ureteral Tumor
edited by the JUA and The Japanese Society of Pathology was
referenced for clinical and pathological information.*

For statistical analysis, the Fisher exact test was used to
evaluate the association among categorical variables, and the
Mann—~Whitney U-test assessed differences among variables
with a continuous distribution across dichotomous categories.
The univariate survival probabilities were determined using the
Kaplan—-Meier method with differences estimated using the
log—rank test. Overall survival and cancer-specific survival
were calculated for several variable factors. All statistical analy-
ses were carried out using IMP 5.1 (SAS Institute, Cary, NC,
USA) and the open-source R statistical software v2.13.0.

Resulis

Clinical characteristics of renal pelvic and
ureteral cancer

Among the 1509 registered patients, 764 (50.7%) had unilateral
renal pelvic cancer and 692 (45.9%) had unilateral ureteral
cancer. A total of 46 (3.1%) had unilateral renal pelvic and
ureteral cancer, and five (0.3%) had bilateral upper tract cancer.
Two patients had cancer of unknown cancer location. The char-
acteristics of unilateral renal pelvic patients and unilateral ure-
teral cancer patients are summarized in Table 1. In total, 68.4%
were male, and 77.4% presented with symptomatic cancer. For
clinical stage, 90% patients were estimated as M0 and 83.7%
were c¢NO. Regarding initial main treatment, 86.7% patients
were operated on, 6.4% received palliative care and 5.1%

528

212

received systemic chemotherapy. At presentation, 13.3%
patients had concomitant bladder cancer. After treatment, one-
third of patients (29.4%) developed subsequent bladder cancer,
but contralateral occurrence was rare (0.93%). The median
follow up for the total 1509 registered patients was 1272 days
(range 0-2378 days).

Comparison of renal pelvic cancer and ureteral cancer
showed that differences for sex (Fisher’s exact test P =0.015)
and age (Mann~Whitney U-test P = 0.0023) were statistically
significant. The rate of clinical T2 and T3, node-positive,
stage IV and subsequent bladder cancer occurrence seemed to
differ between renal pelvic and ureteral cancers, but was not
significant. The 5-year overall survival for the 1509 patients
was estimated to be 0.64 (95% confidence interval 0.61-0.67,
renal pelvic cancer 0.66, ureteral cancer 0.64). Overall and
cause-specific survival data for patients with unilateral renal
pelvic or ureteral cancer are summarized in Figure 1.

Other characteristics are summarized as supporting informa-
tion in Table S1.

Operative trends in renal pelvic cancer alone
and ureteral cancer alone

In total, 1308 patients were initially operated on. Of those, 611
unilateral renal pelvic cancer patients without concomitant ure-
teral and bladder cancer (i.e. renal pelvic cancer alone), and 500
unilateral ureteral cancer patients without concomitant renal
pelvic and bladder cancer (i.e. ureteral cancer alone) were
selected to simplify the analysis of the operative mode. The
incidence of several factors was collected individually among
those who received open surgery, pure laparoscopic surgery and
hand-assisted laparoscopic operation (Table 2).

Open surgery was carried out in 409 renal pelvic cancer
cases (66.9%) and 315 ureteral cancer cases (63.0%). The
retroperitoneal approach was common, and lymph node dissec-
tion was carried out in approximately one-third of open surgery
cases and one-fifth of laparoscopic cases. The T-stage distribu-
tion of the patients treated by the open surgery, pure laparo-
scopic surgery and hand-assisted laparoscopic surgery did not
differ.

Pathological characteristics of renal pelvic
cancer alone and ureteral cancer alone

The pathological characteristics of the 611 operated patients
with unilateral renal pelvic cancer alone, and the 500 operated
patients with unilateral ureteral cancer alone are summarized in
Table 3. Variables included predominant histopathology, patho-
logical cancer stage, extent of lymph node dissection, worst
tumor grade, infiltration pattern, surgical margin, ureteral
margin, pelvic margin, lymphatic involvement and venous
involvement. For renal pelvic and ureteral cancers, pTa cancer
was rare (14.6%) and pT3 cancer was more common. The
distribution of the worst tumor grade was significantly different
(Fisher’s exact test P < 0.005) for renal pelvic cancer and ure-
teral cancer patients. The prevalence of pT2/pT3 was signifi-
cantly different (Fisher’s exact test P < 0.0001) for renal pelvic
cancer patients (54/272) and ureteral cancer patients (126/178).
Survival of the operated patients with renal pelvic cancer alone
or ureteral cancer alone is summarized in Figure 2. In both
cancers, pT and pN stages were shown to be significant

© 2013 The Japanese Urological Association
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prognostic factors. The 5-year survival rate for pT3 renal pelvic
cancer (64.5%) was better than that for pT3 ureteral cancer
(46.8%).

The bladder cancer recurrence-free rate of the operated renal
pelvic patients without another concomitant urothelial cancer
was 0.73 at 2 years and 0.67 at 5 years, and that of operated
ureteral cancer patients without another concomitant urothelial
cancer was 0.66 at 2 years and 0.57 at 5 years. The bladder
cancer recurrence-free rate in renal pelvic cancer patients was

© 2013 The Japanese Urological Association
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better than that of ureteral cancer (log—rank P =0.009). The
operation mode whether open, laparoscopic or hand-assisted
laparoscopic did not affect bladder cancer recurrence. These
data are summarized as supporting information in Figure S1.

Therapeutic trend in metastatic renal pelvic
cancer and ureteral cancer

Overall, 102 patients (6.8%) showed distant metastasis. Initial
therapy was carried out for 39 patients (38.2%) by operation,
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37 (36.3%) received systemic chemotherapy, two (2.0%)
received radiation therapy and 24 (23.5%) received palliative
care only. In total, 66 of 102 initially metastatic patients
(64.7%) received systemic chemotherapy. The systemic chemo-
therapy regimen was methotrexate, vinblastine, adriamycin
and cisplatin for 46 patients (69.7%); methotrexate, epirubicin
and cisplatin for nine patients (13.6%); and gemcitabine and
cisplatin for three patients (4.5%).

Discussion

The present report is the first large-scale study of characteristics
and survival of upper urinary tract cancer patients in Japan
based on multi-institutional registry data. Renal pelvic and
ureteral cancer was uncommon, and cancer multiplicity in the
upper urinary tract cancer was complicated. This large-scale
study helps simplify the analysis of operative mode, pathologi-
cal information, and prognosis of the unilateral renal pelvic
cancer alone and unilateral ureteral cancer alone.

Comparison with the Japanese bladder cancer database
emphasized the different diagnosed characteristics of renal
pelvic, ureteral and bladder cancers. Regarding tumor invasion,
approximately 60% of the operated unilateral renal pelvic or
ureteral cancer was diagnosed as invasive, and just 14.6% was
stage pTa in the present study. In addition, nearly 50% of the
operated cases were diagnosed with histological grade 3 as the
worst histological grade. The Japanese bladder cancer database
report in 1999-2001 showed that the worst histological grade
was 8.8% with G1, 53.5% with G2, and 37.3% with G3.> The
worst histological grade and stage distribution of upper urinary
tract cancer had higher malignant potential than bladder cancer.

In comparison with operated unilateral renal pelvic cancer
and ureteral cancer, overall and cause-specific survival were
similar. However, the distribution of worst tumor grade, the
prevalence of pT2/pT3 disease, and 5-year survival in pT3
cancer were differed between renal pelvic and ureteral cancer.

530

In the present study, T classification was based on the second
edition of the Genmeral Rule for Clinical and Pathological
Studies on Renal Pelvic and Ureteral Tumor edited by the JUA
and The Japanese Society of Pathology.* In renal pelvic cancer,
pT3 disease is defined as “invasion beyond muscularis into
peripelvic fat or the renal parenchyma in renal pelvic cancer”.
The pT3 category of renal pelvic cancer has reportedly included
a heterogeneous group of patients.*” In the present study, pT3
cancer included tumors with collecting ductal involvement
cancer without direct invasion, or microscopic direct invasion
cancer. These factors probably caused differences between
renal pelvic and ureteral cancer in prevalence proportion of
pT2/pT3 disease and 5-year survival in pT3 cancer.

The standard method of operation for upper urinary tract
cancer is nephroureterectomy with bladder cuff resection. In
the present study, 95.3% of unilateral renal pelvic cancer
and 93.6% of unilateral ureteral cancer was treated by
nephroureterectomy. This study included patients with upper
urinary tract cancer in 2005. At that time, open surgery and the
retroperitoneal approach were most common. Lymph node dis-
section was not carried out in 65% of unilateral renal pelvic
cancer cases and 69.0% of unilateral ureteral cancer cases. The
laparoscopic operation and the operation for pelvic cancer
tended to omit lymph node dissection. Pelvic lymph node dis-
section was known to be an important procedure in radical
cystectomy for bladder cancer patients. However, the role of
lymph node dissection with nephroureterectomy was still con-
troversial. Recent reports showed survival benefit with lymph
node dissection.?’ So the approach to the lymph nodes might be
changing in upper urinary tract cancer.

The incidence of subsequent bladder cancer after operation
was reported to be approximately 15-50%.!%!! In the present
study, 29.4% of the total cases had bladder cancer recurrence,
and 81.1% of those developed in less than 2 years. Most previ-
ous studies agreed that 80-90% of bladder cancer recurrences

© 2013 The Japanese Urological Association

214



Renal pelvic and ureteral cancer in Japan

Operation methods an
- Opensurgery
. Biopsyonly. -
Performed
Not performed.
Uncertain - S
Pure laparoscopic -~
- Biopsy only. .
- Performed
Not performed -
Uncertain : 3 .
Hand-assisted laparoscopic i : s . e a8
Biopsy only S s Cgsi Sz CenaEe e g
Peff@fmed S G 9 s jni1 38 iy Soe e 00 208 .
Notperformed . .~ . - B3 . 81.5 34 708
S Uncertain v disp B e S 42

© 2013 The Japanese Urological Association 531

215



H FUIIMOTO ET AL,

Clyx e
Venous involvement.

appear in the first 2 years of follow up,' similar to these results.
Although the incidence of bilateral upper urinary tract cancer,
either synchronous or metachronous, was reported to be
1-4%," the incidence of subsequent bilateral disease (median
follow up 1272 days) was less than 1% (0.3% in synchronous
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disease and 0.9% in metachronous disease) in the present study.
A Japanese study group recently reported that the incidence of
subsequent bladder cancer differs significantly between open
surgery and laparoscopic operation.* In the present study,
however, the recurrence rate for open surgery, and for both

© 2013 The Japanese Urological Association
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Fig. 2 Kaplan—-Meier survival curves for operated unilateral pelvic cancer without concomitant ureteral and bladder cancer, and for operated unilateral ureteral cancer
without concomitant renal pelvic and bladder cancer. overall survival (a), cause cancer-specific survival (b), overall survival and pT in pelvic cancer (c), overall survival and
pT in ureteral cancer (d), overall survival and pN in pelvic cancer (e), overall survival and pN in ureteral cancer (f). Both pT and pN were revealed as significant factors.
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hand-assisted and pure laparoscopic surgery seemed similar, References

although the reason why is unclear.

Conclusion

The present article is the first nationwide large-population
report of epidemiological and survival data from renal pelvic
and ureteral cancer patients in Japan. Open nephroureterectomy
without lymph node dissection was the most common operative
method for non-metastatic upper urinary tract cancer in 2005.
Pathological tumor grade and invasive characteristics seem to
be higher than those of bladder cancer. More detailed analysis
will be carried out by the working group of the Cancer Regis-
tration Committee of the JUA.
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Objectives: To describe the clinical and pathological characteristics and oncological out-
comes of testicular cancer diagnosed in Japan, we report the results of the testicular cancer
registration carried out by the Japanese Urological Association.

Methods: Testicular cancer survey was conducted by the Japanese Urological Association
in 2011 to register newly diagnosed testicular cancers in 2005 and 2008. The survey included
details such as age, presenting symptoms, physical examination findings, tumor markers,
histopathology, clinical stage, initial treatment and clinical outcomes.

Resuits: We analyzed 1121 cases of testicular primary germ cell tumor among 1157 reg-
istered patients. The median age was 37.0 years. Seminomas and non-seminomatous germ
cell tumors accounted for 61.9% and 38.1%, respectively. Measurements of tumor markers
were documented in 98.6% of the patients; however, there was an unsatisfactory uniform
measurement of human chorionic gonadotropin, which made it difficult to evaluate the
International Germ Cell Consensus Classification in all patients. The 1- and 3-year overall
survival rates from the entire cohort were 98.3% and 96.8%, respectively. According to the
International Germ Cell Consensus Classification, 3-year overall survival rates in the good,
intermediate, and poor prognosis group were 99.1%, 100% and 79.9%, respectively.
Conclusions: The present report is the first large-scale study of the characteristics and
survival of testicular cancer patients in Japan based on multi-institutional registry data, and
showed a good prognosis even in an advanced stage. The improved survival attributed
substantially to accurate diagnosis and effective multimodal treatment.

Key words:  epidemiology, germ cell tumor, Japanese, survival, testicular cancer.

Introduction

Testicular cancer is a relatively rare disease, which delivers little experience for each facility and
therefore, the case accumulation in Japan has been difficult. The incidence of testicular cancer in
Japan has been thought to be 1.1-2.7 per 1 000 000 population per year,! which is lower than
Western countries.? Although there is a relatively large cross-sectional study of prognosis and
cancer incidence based on the national cancer registry, the annual report from the Japan National
Cancer Institute unfortunately excludes the report of testicular cancer. The JUA initiated
urological cancer registries from 2000, and provided the general rule for clinical and pathological
studies on testicular tumor in 2005° and the JUA guideline for testicular cancer in 2009.* The JUA
also carried out a testicular cancer survey in 2011 to register newly diagnosed testicular cancers
in 2005 and 2008. The objective of the present study was to report demographics, treatment
trends and clinical outcomes on registered testicular cancers in Japan.
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Methods

The Cancer Registration Committee of the JUA carried out a
testicular cancer registry program in 2011 to collect the data of
patients with testicular cancer diagnosed in 2005 and 2008 from
the accredited training institutes for board certification in
urology. The survey included details such as age, presenting
symptoms, physical examination findings, tumor markers,
histopathology, clinical stage, initial treatment and clinical
outcomes.

Excluding lymphoma, a total of 1157 patients of testicular
primary or extra-gonadal germ cell tumors were registered from
274 institutions nationwide (432 patients in 2005 and 725
patients in 2008). Among these, 1139 patients were diagnosed
as so-called germ cell tumor, and the other 18 cases were PNET,
malignant mesothelioma, adenomatoid tumor, rhabdomyosar-
coma, leiomyoma/leiomyosarcoma, carcinoid, spermatic cord/
gonadal stromal tumor, rete testis adenocarcinoma and
epidermoid cyst. Another 18 patients were diagnosed with
extragonadal germ cell tumor. In the present study, we explored
a review of 1121 patients with testicular-primary germ cell
tumor. The patients with abnormal AFP values more than
20 ng/mL were regarded as NSGCT. Recording HCG values
was encouraged, but many of the institutions reported HCG-$
subunit by ng/mL, which was not suitable for the IGCCC.? In
the present study, HCG measurement was evaluated when it
was reported by mIU/mL. LDH was evaluated depending on its
normal range for each facility. Pathological details were fol-
lowed according to the reports from each facility.

We evaluated symptoms, tumor markers, clinical stage,
initial treatment and survival data. The survival interval was
calculated from the date of high orchidectomy, if the date of
diagnosis was not mentioned. Survival rates were calculated
using Kaplan—-Meier method and compared by log-rank test.
P < 0.05 was designated as statistical significance. All statisti-
cal analyses were carried out using IMP version 10 (SAS, Cary,
NC, USA).

Results
Demographics

Age ranged from 0 to 76 with the peak from 30 to 35 years, and
generally followed the normal distribution (Table 1). The
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median and mean ages were 36 and 37.0 years, respectively.
Out of 1121 patients, 170 patients (14.0%) had a previous
history of inguinal or scrotal surgery, 1053 patients (93.9%)
were admitted for a scrotal/inguinal mass or pain. Other symp-
toms, such as abdominal pain (n = 29), fever (n = 20), respira-
tory symptoms (r = 9) or gynecomastia (n = 6), were reported
as presenting symptoms. On the physical examination, the
abdominal mass was palpable in 75 (6.7%) patients. Laterality
of scrotal mass was on the right side in 575 patients (51.3%),
the left side in 520 patients (46.4%) and both sides in six
patients (0.5%).

Tumor markers

Any tumor markers were measured in 1105 patients (98.6%)
(Table 2). AFP was examined in 1090 patients (97.2%), and was
abnormally elevated (>20 ng/mL) in 280 (25.7%) of them. A
total of 24 patients showed an extremely elevated AFP value of
10 000 ng/mL or more in which the maximum value was
81 470 ng/mL. HCG was measured in 1041 patients, but just
360 of them (34.6%) were expressed by mIU/mL unit. The rates
of HCG measurement by mIU/mL unit in 2005 and 2008 were
120 (32.1%) and 240 (36.0%), respectively, without statistical
difference. A total of 16 patients showed an extremely elevated
total/intact HCG value more than 50000, in which the
maximum value was 1 905 422 mIU/mL. There was a patient
with an extremely elevated HCG-f3 subunit of 69 190 ng/mL.
LDH was elevated at more than 10-fold the normal levels in 25
patients (2.4%). Persistent elevation of tumor markers after
primary orchidectomy was observed in 242 patients (21.6%).

Pathological features

Pathological diagnosis of primary lesions was obtained in all
patients (Table 3). The surgical interventions for primary lesion
were carried out as follows: partial resection of testis or
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testicular biopsy in four patients (0.4%), incomplete resection
in 1 (0.1%), high orchidectomy in 1112 patients (99.2%) and
simple orchidectomy in four patients (0.4%). Pathological
records included seminomatous element in 891 patients, tera-
toma in 197, choriocarcinoma in 88, yolk sac tumor in 202 and
embryonal carcinoma in 268 patients. A total of 673 patients
(60.0%) were designated for seminoma criteria and 415
patients (37.0%) were designated for NSGCT criteria.

Clinical stage

A total of 344 patients (30.7%) with any metastatic lesion
(N +or M+) were reported (Table 4). Among 281 patients
(25.1%) with lymph node metastasis, the retroperitoneal lymph
node was the most frequent site noted in 279 patients. M1
lesion was found in 175 patients (15.6%). The most frequent
metastatic lesion site was the lung (124 patients), and other sites
were the liver, brain and bones in that order. Overall, the JUA
staging system categorized stageI in 729 patients (67.9%),
stage IT in 153 patients (14.2%) and stage III in 191 patients
(17.8%). According to the IGCCC, a total of 258 patients were
classified into the good, intermediate and poor prognosis group
by 119 (46.1%), 82 (31.8%), and 57 (22.1%), respectively.

Treatments

As an adjuvant treatment for stage I seminoma (n = 502), RT
was carried out in 79 patients (15.7%), chemotherapy was
carried out in 13 patients (2.6%), including BEP in four patients
and CBDCA in nine patients, and RPLND was carried out in
two patients (0.4%; Table 5). As adjuvant therapy for stage I
NSGCT (n = 165), chemotherapy was carried out in 15 patients
(9.1%), including BEP/EP in 14 patients and CDBCA in one
patient; RPLND was carried out in three patients (1.8%) and RT
was carried out in five patients (3.0%). For 143 patients with
metastatic seminoma, chemotherapy was carried out in 87
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patients (60.8%), including BEP/EP/alterations in 84 patients,
CBDCA in one patient and VIP in one patient, RT was carried
out in 43 patients (30.0%) and RPLND was carried out in 21
patients (3.0%). For 237 patients with metastatic NSGCT,
chemotherapy was carried out in 220 patients (92.8%), includ-
ing BEP/EP/alterations in 204 patients and VIP in 14 patients.

Survival data

The survival rate was calculated using 1034 patients who ful-
filled the criteria of JUA staging (see Appendix I), as well as
seminoma/non-seminoma histology. During the observation
period of 4-1844 days with a median of 933 days, 1- and 3-year
overall survival rates were 98.3% and 96.8%, respectively
(Fig. 1). According to the seminoma/NSGCT criteria, 1- and
3-year overall survival rates were 99.8% and 99.5% in
seminoma and 95.6% and 92.2% in NSGCT, respectively
(Fig. 2). According to the JUA classification and seminoma/
NSGCT criteria, 1- and 3-year overall survival rates were 100%
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Fig. 1 Overall survival in seminoma and NSGCT. ——, Seminoma (n = 657);
e NSGCT (n = 377); -, overall {n = 1034}.

and 99.8% in stage I seminoma, 100% and 100% in stage II
seminoma, 96.6% and 92.7% in stage III seminoma, 99.3% and
98.5% in stage I NSGCT, 96.9% and 95.1% in stage Il NSGCT,
and 91.0% and 83.7% in stage IIl NSGCT, respectively
(Figs 3,4). According to the IGCCC, 1- and 3-year overall sur-
vival rates were 99.4% and 99.1% in the good prognosis group,
100% and 100% in the intermediate prognosis group, and
83.7% and 79.9% in the poor prognosis group (Fig. 4).

Discussion

The current study was carried out by the JUA to comprehen-
sively aggregate the national registration for testicular cancer,
and was the first attempt to evaluate the distribution of histology
and clinical stages as well as treatment variation for testicular
cancer using a large cohort of patients. For the treatment of
patients with testicular cancers in clinical practice, guidelines
from the JUA, EAU or National Comprehensive Cancer
Network are currently updated,“®’ but the diagnosis and treat-
ment policy for testicular cancer might be varied between
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Fig. 2 Overall survival in seminoma stratified by JUA classification. -——, Stage
| {n = 552); —, stage Il {n = 76}; -~ , stage lll {n = 31).

facilities. In fact, various kinds of test kits are available to
measure HCG levels. The measurement of HCG activity shown
by mIU/mL is possible using two types of commercially avail-
able measurement kits, which include intact HCG (measuring
the bound units of o and B chains) and total HCG (measuring
free B-HCG, HCG cutting type, cutting-free $-HCG in addition
to intact HCG). These measurements were recommended as the
general rule for clinical and pathological studies on testicular
tumor published in 2005. In the present study, these measure-
ments were reported in approximately 40% of patients. In con-
trast, the use of free B-HCG assay kits (units: ng/mL) was more
prevalent in even 60% of patients. In fact, the present study fails
to evaluate the IGCCC in all patients because of the difficulty in
adjustments of these assays.

High orchidectomy was carried out in 98.2% of patients as
the treatment for primary lesion. This could be because the
importance of this procedure not only for surgical resection,
but also for correct histological diagnosis is understood.
Histopathological findings showed a high prevalence of pure
seminoma, accounting for approximately 60%, which was
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consistent with a historical report.® The most frequent meta-
static sites were the retroperitoneal lymph node and lung in the
present study.

The 25-Gy irradiation to the pelvis and para-aortic lymph
node regions reportedly lowers the relapse rate for stage I
seminoma by approximately 5%.° In the present study regis-
tered in 2005 and 2008, radiation therapy for stage I seminoma
was still a common procedure reported in 15.7% of patients,
which might have since been reduced because of the recent
guideline clearly highlighting the risk of infertility and
increased incidence of secondary malignancies.®”’
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The introduction of chemotherapy has made testicular cancer
a treatable disease. Even in patients with metastases, modern
chemotherapy offers a cure rate of at least 80%.!° The combi-
nation of BEP chemotherapy was reported in 1987, and became
a standard treatment for metastatic testicular cancers.'’ Three or
four courses of BEP are recommended depending on the risk
groups.'? Four courses of EP and three courses of BEP chemo-
therapy are equally recommended for patients with good prog-
nosis.”* BEP and EP therapy were widely used for both
seminoma and NSGCT in more than 90% of patients in this
survey. Other combinations, such as VIP, were used as initial
chemotherapy for testicular cancer, which remained at approxi-
mately 6% of cases of NSGCT.

As for the survival rate, the Japan National Cancer Center
reported a 5-year overall survival rate of 92% based on 369
patients with testicular cancer registered in six centers from

. 1993 to 1999. The 5-year survival rates according to progres-

sion of disease was shown to be 97.8% in patients without
metastasis, 100% in patients with regional lymph node metas-
tasis and 70.7% in patients with distant metastasis.® The current
survey showed 3-year overall survival of more than 95% in all
patients and 92.7% 3-year survival rate even in stage III
patients. Although it is difficult to compare two cohorts with
different observation periods, the survival rates in the present
survey might be consistent with or better than the data from the
previous report. The original paper from the IGCCC reported
S-year survival rates in the good, intermediate and poor prog-
nosis groups of 91%, 79%, and 48%, respectively.” Even in the
selected patients who had the proper HCG measurement, the
IGCCC in the present study documented 3-year overall survival
rates in the good, intermediate and poor prognosis groups of
99.1%, 100%, and 79.9%. This dramatic improvement in the
treatment of testicular cancer can be attributed to accurate diag-
nosis by using available tumor markers and sophisticated
imaging modalities, as well as improved surgical techniques
and effective chemotherapy.

The present report is the first large-scale study of the char-
acteristics and survival of testicular cancer patients in Japan
based on multi-institutional registry data, and showed a good
prognosis even at an advanced stage. The improved survival
was attributed to substantially by accurate diagnosis and effec-
tive multimodal treatment.
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Additional Supporting Information may be found in the online
version of this article at the publisher’s web-site:

Table S1 Institutions that were registered.

Appendix |

JUA staging system for testicular cancer (2005; established
based on Boden—Gibb’s staging system)
Stage I: Confined to testis
Stage II: RPLN involved below diaphragm
IIA: RPLN <5 ¢cm
IIB: RPLN 5 cm or more
Stage III: Distant metastasis
III0: No evident radiographic metastasis with elevated
tumor marker
IIIA: LN above diaphragm without visceral organs
involved
10B: Lung metastasis
IIIB1: 4 or less lung metastasis, all <2 cm
IIIB2: 5 or more lung metastasis or >2 m in size
IIIC: Visceral metastasis other than lung
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