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procedure—age, American Society of Anesthesiologists
class, respiratory distress, body mass index, platelet count,
Brinkman index, etc. As a performance parameter of the
risk model, the C-indices of the 30-day and operative mor-
tality calculated from all models were >0.7; in particular,
the indices of total gastrectomy [11], right hemicolectomy
[9], and surgery for acute diffuse peritonitis [13] were >0.8,
suggesting that the area under the receiver operating char-
acteristics curves results were good. This is considered as
proof of the efficacy and reliability of these risk models.
These models could be available for participating institutes
and would be useful for benchmark performance and deci-
sion making by surgeons as well as informed consent for
patients. The NCD is currently planning to provide feed-
back on severity-adjusted clinical performance through a
web-based program. Real-time feedback through the web
provides an opportunity to observe changes within facilities
and shifts in clinical performance [3].

The benefits of the NCD for patients include their abil-
ity to receive high-quality healthcare through the improve-
ment of the medical service—fewer complications, shorter
hospital stay, and better outcomes. Patients can also select
hospitals that suit their preferences by choosing among
board-certified surgeons in a relevant field. The benefits for
surgeons who use the NCD include receiving better data for
more targeted decision-making and disciplined reports that
provide performance information useful for surgery and the
ability to identify one’s position among peers to allow stra-
tegic planning.

Current activities of site-specific cancer registries

The site-specific cancer registries in Japan are conducted by
academic societies or research organizations specializing
in cancers of different origin. Many institutes nationwide
are included and collect detailed clinical information based
on the general rules of the Japanese classification of can-
cer [2]. The first site-specific cancer registry was launched
in 1952 to collect data about gynecological cancer. In the
field of gastroenterological surgery, gastric cancer (1963),
esophageal cancer (1965), and hepatic cancer (1965) regis-
tries were launched as pioneers in developing site-specific
cancer registries; colorectal, pancreatic, and biliary can-
cer registries were established in the 1980s. Each registry
has released the original investigation report based on the
specificity of each site. In the Japan pancreatic cancer reg-
istry, >350 leading institutions voluntarily contributed their
information and periodic follow-up. Several reports on the
overall survival and prognostic factors of pancreatic cancer
in Japan have been published. A continuous survey on pan-
creatic cancer could indicate that the improvement of the
survival of patients with invasive cancer can be attributed

to the introduction of effective chemotherapies, region-
alization, and earlier diagnosis and treatment [14—16]. For
instance, the Japanese Society for Cancer of the Colon and
Rectum (JSCCR), a nationwide database, covers approxi-
mately 10 % of all patients with colorectal cancer in Japan
[17]. The JSCCR provided important information in estab-
lishing general rules for the Japanese classification of colo-
rectal cancer and published clinical guidelines for the treat-
ment of colorectal cancer. It has been evaluated that the
publication of the guidelines has accelerated the spread of
surgical standards [18]. As described, site-specific cancer
registries, which register in-depth information in contrast to
population-based and hospital-based cancer registries, have
played a major role in the development of the cancer treat-
ment program.

In contrast, there are several limitations to site-specific
cancer registries. First, incomplete follow-up data is a seri-
ous issue; the data collection system at the institute needs
to be improved. Second, management infrastructure sys-
tems are unstable as a whole in site-specific cancer reg-
istries. Third, inadequate standardization in the registra-
tion procedure is present in these registries. Furthermore,
the registration forms of each registry and even the basic
parameters for cancer registration are different. As a whole,
in site-specific cancer registries, the databases have a lower
cover rate (number of registration/estimated morbidity) that
is not a complete enumeration.

Cooperation with the NCD and site-specific cancer
registries

In order to solve several problems with site-specific can-
cer registries, it has been planned that the NCD generalizes
site-specific cancer registries. Approximately 610,000 surgi-
cal cases were registered in the NCD in one year, including
approximately 220,000 cases for the treatment of malignant
tumors. The cover rate (number of registration/estimated
morbidity) of the NCD is higher than that of site-specific
cancer registries and glanularity is higher compared with
that of other registries (Fig. 1). Breast cancer registration of
the Japanese Breast Cancer Society was combined with the
NCD in 2012. The Japan pancreatic cancer registry was also
combined with the NCD in 2012. In addition, the liver can-
cer study group of Japan has just transferred its registration
system into the NCD. Information required for the Japanese
lung cancer registry is now mostly input into the NCD. At
present, the NCD not only has the role of being a surgical
database but also of being a database for several cancer regis-
tries. With cooperation between the NCD and high-precision
site-specific cancer registries, it should be possible to build
the basic framework to evaluate healthcare quality in the
cancer control plan. Moreover, by assessing the performance

@ Springer

105



Int J Clin Oncol (2015) 20:5-10

of board-certified physicians for cancer treatment according
to a guideline, it would be possible to identify the strategy
towards the standardization of cancer treatment in Japan.

To assure the success of this cooperation, several issues
should be solved. Data should be appropriately collected
and should follow an exact baseline assessment. In par-
ticular, exhaustive and reliable information and a follow-up
survey of a long-term prognosis are indispensable for the
survival rate of cancer patients. The lack of long-term prog-
nosis information has been an issue in site-specific cancer
registries. The deviation of a participating institution and a
registration case and the defect of a follow-up survey serve
as bias; therefore, their influence on the interpretation of
a result represents a major problem. The collection of the
prognosis information in the NCD could allow the evalu-
ation of a short-term prognosis on the basis of a 30-day
postoperative outcome. A follow-up survey at 1, 5, and

Accuracy
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Granularity

Site-specific

cancer registries NCD

Hospital-based
cancer registries

Population-based
cancer registries

Population
Survey Report

Complete enumeration

Fig. 1 Characteristics of cancer registries. Granularity and degree of
complete enumeration are different among registries

Fig. 2 Cooperation and inte-
gration of cancer registration
systems. The prognostic infor-
mation arranged by population-
based and hospital based cancer
registries are returned to the
hospital which offered informa-
tion. The information is then
reflected through each hospital
to the NCD and site-specific

cancer registries
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10 years, based on the clinical feature of each cancer will
be designed in the near future. The data quality and com-
patibility of the NCD are also continuously verified.

In contrast, several cancer registries and case registra-
tion systems are processed in parallel for a follow-up sur-
vey of cancer prognosis. Furthermore, the efficiency of data
collection is also an important issue. Cooperation with the
NCD and other cancer registries is essential to avoid inac-
curate follow-up data. The government has started promot-
ing and supporting the cancer registration plan based on
the Cancer Registration Act of 2013. With this promotion
and mandatory feedback to each department, prognosis
information of cancer patients arranged by population- and
hospital-based cancer registries can help in efficient data
accumulation for the NCD. Fig. 2 shows the cooperation
and integration of cancer registration systems.

Future direction of the NCD and site-specific cancer
registries

The coordination of a nationwide and advanced cancer
registry, such as the combination between the NCD and
site-specific cancer registry could positively impact soci-
ety through their activities. In order to accomplish the
same, the NCD needs to make progress by continuously
evaluating this database. As mentioned above, the NCD
is now planning to give feedback based on a rich store
of clinical data. Similarly, in the cardiac surgery field,
a web-based program provides feedback on severity-
adjusted clinical performance [19]. The report is prepared
by highlighting the patient characteristics. By utilizing
the risk model, users would be able to predict the esti-
mated mortality through entering the system on the web.
‘Surgical Risk Calculator’ developed by ACS-NSQIP

Site-Specific Cancer Registry System
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Project 1 Project 2 Project 3
Clinical research Collaborative
RCT Follow-up study research

Board Certification A
Board (Representing surgical

certification performance)
system

Board
Certification B

Board Certification of General Surgery
(Basic parameters)

Fig. 3 Utilization possibilities for the NCD. The basic society (Japan
Surgical Society) supports the basic case registration system for
board certification in the NCD. It is also constituted by an individual
clinical research project representing each specialized society

(http://riskcalculator.facs.org/) is a similar feedback sys-
tem. Furthermore, real-time and useful feedback is essential
in developing a large-scale database. For instance, ACS-
NSQIP indicates that surgical outcomes improve in partici-
pating hospitals; 66 % of hospitals showed improved risk-
adjusted mortality and 82 % showed improved risk-adjusted
complication rates. NSQIP hospitals appear to be avoiding
substantial numbers of complications, improving care, and
reducing costs [20]. The NCD is a platform of databases
which would allow collaboration among institutes in Japan
to provide an opportunity for clinical research based on a
large-scale database and to produce novel evidence (Fig. 3).
International collaboration is important to evaluate the
quality of medical care and to provide meaningful improve-
ment. However, international comparisons of general sur-
gery and outcomes using nationwide clinical registry data
have not been accomplished. There is little information on
the outcomes of Japanese patients undergoing gastroen-
terological surgery and its comparison with those of other
countries. Furthermore, the application of predictive mod-
els for clinical risk stratification has not been internation-
ally evaluated. The NCD in Japan collaborates with the
ACS-NSQIP, which shares a similar goal of developing a
standardized surgery database for quality improvement.
The NCD implemented the same variables used by the
ACS-NSQIP to facilitate international cooperative stud-
ies, which have recently started [21]. This collaboration
is expected to provide a global benchmark and to evaluate
and improve clinical care by comparing the treatment prac-
tices among countries using nationwide cancer registries.

Conclusions
Cooperation between the NCD and site-specific cancer reg-

istries can establish a valuable platform to develop a cancer
care plan in Japan. Studies are in progress to improve the

quality control of surgical procedures using the NCD. Fur-
thermore, clinical research and evidence-based policy rec-
ommendations from accurate data of a nationwide database
may positively impact the public.
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