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CANCER REGISTRIES IN SPAIN : A historical perspective

The oldest form of cancer registration in Spain was carried out in 1902 as a census of all cancer patients then under medical treatment. But the Spanish modern history of the cancer registry begins at Zaragoza in 1960. Previously the main source of the data on number of deaths attributed to cancer was the Spain"s National Institute for Statistics (INE). Marcelino Pascua appears as the prominent pioneer. Along half century the use of registry files has been limited and, for many important tumoral localisations (lung, stomach, bladder) the population registers do not cover the provinces where there is a greater mortality. 61 hospital-based cancer registries and 23 population-based cancer registries are currently at work in Spain. 17 of them are associated to the international cancer registries network (IACR). This study is aimed at analysing the historical complexities of cancer registries in Spain. An special effort has been delivered to the prominent role of Spanish associates with IACR. And as a success story the national paediatric oncology registry is featured. These registries were identified by means of a bibliographic database search and by way of a 2500 entries specific database for the national childhood tumours registry. The chronology of cancer registration and studies of incidence for Spain is established from 1960. Spain"s hospital tumour registry follow-up studies are described. Childhood cancer mortality decline and unsubstantial changes in incidence are timemapped in its spatial configurations. The Spanish literature on avoidable risks of cancer which use data from the cancer registries is bibliographically controlled, from 1960 to 1990. A historiographical algorithm has led to the establishment of the work patterns along the period and, by clustering the groups, the role as national promoter of the Valencia"s CSIC-University group is showed, and the importance of the Basque"s Government Cancer Registry is underlined from the late eighties. Knowledge circulation patterns are displayed, on different countries collaborating (8), distinct institutions involved (44), journals used along the years for publication (14), and principal subject categories (18). The classificatory scheme"s evolution of the national children tumour registry is finally supplied.

INTRODUCTION.-EARLY STUDIES.

. In Hamburg the demand for a collective statistics on cancer was expressed in 1899. And a year later, in Berlin, a committee for cancer research (Komitees für Krebsforschung) was established under the chairmanship of professor Ernst von Leyden. In an attempt to register all cancer patients under medical treatment in Germany a "key-day" campaign was organised on 15 October 1900 with the distribution of a questionnaire on the personality of the patient and his cancer disease.

The German initiative was met with great interest and was repeated in various European countries. And using the German questionnaires as a model a similar study was carried out in Spain on 1 September 1902. This census was the oldest form of the epidemiological cancer registry in Spain, and the third early census of cancer patients in Europe (after German and Holland) [START_REF] Wagner | The role of registry in cancer control[END_REF]. In the report on the campaign [START_REF] Leyden | Bericht über die am I. September 1902 in Spanien veranstaltete Krebssammelforschung. In Gemeinschaft mit dem Vorstande des Komitees für Krebsforschung[END_REF] it was noted that, in the Health General Director Dr Ángel Pulido Fernández (1852-1932, a well-known supporter of the Sephardic culture) the enterprise found its most eager promoter. Spain counted 18.607.674 inhabitants. The approximate number of its physicians was indicated on 20,000. A total of 294 questionnaires with negative result and of 298 questionnaires with positive result were returned. Only the provinces of Almería (359.013 inhabitants) and Zamora (275.545 inhabitants) did not express themselves. The largest number of deaths because of cancer occurred in the province of Burgos with 0,068 %, the smallest province Oviedo with 0,021 %. Between the negative results Leyden discusses the Canary Islands and Ceuta results. For the positive results, the cases of illness of the city Gerona were referred as urban cases of cancer and as hospital reported cases of cancer. The results are compared between the German Reich and Spain, determining difference in terms of sex and the most frequent cancer localizations. Occupational conditions, heritability and infection, and the cooperation of special circumstances were also examined.

The sole purposes of these investigations were to obtain epidemiologically useful data for cancer control. The fate of the patients was of secondary interest. As the latency period of these pathologies are long, the prevention and the treatment performances of these initial statistics were very limited. Otherwise, all these early European censuses failed, because of the high number of missing reported cases, the unfeasibility of compulsory notification, and the inability to match the data obtained on a same individual from different sources. [START_REF] Terracini | A short history of pathology registries, with emphasis on cancer registries[END_REF] In 1926, M. ÍÑIGUEZ ORTIZ [ÍÑIGUEZ, 1926] expressed that the sentinel for cancer mortality events in Spain was the Record Office, that had been put into action in 1870 (and in 1880 appeared the first issue of the monthly bulletin of health and demographic statistics (Boletín mensual de estadísticas, demográfico-sanitarias)). In 1931, was created the Spanish League Against the Cancer ("Liga Española contra el Cancer").

The Spanish state had created in 1900 the Statistical General Service ("Servicio General de Estadística"), the ancestor of the Statistics National Institute ("Instituto Nacional de Estadística"). In Spain a long tradition exist on the compilation of vital statistics, and the first modern medical topography was published in 1686 "De Morbis endemiis Caesar Augustae" [START_REF] Balaguer | La primera "topografía médica moderna" en España : "De morbis endeiis Caesar Augustae[END_REF]. Nevertheless, the data published by the INE did not referred the mortality at a provincial level nor by age groups, neithjer by geographical localization. Both the dissertation (University Complutense (Madrid)) by M. OÑORBE DE TORRE [START_REF] Oñorbe De | Estudio epidemiológico y estadístico de la mortalidad por tumores en España (1901-74[END_REF] on the epidemiology and the statistics of the tumor mortality in Spain between 1901 and 1974, and the monograph by A PRIETO LORENZO [START_REF] Lorenzo | Mortalidad por tumores malignos en España 1951-1970[END_REF] on malignant tumor mortality in Spain between 1951 and 1970 point out the insufficiency of the data that published the INE. The absence of an adequate quality control of the data delivered began to change with the improvement of the quality of death certificates [START_REF] Bolumar | Changing mortality patterns for cancers in Spain, 1951-1985[END_REF] during the 1950s. Although the prominent pioneer and exiliated after 1939, Marcelino Pascua (Health General Director, 1931-1933, and Ambassador in Moscow (1936-38) and in Paris (1938-39) of the Spanish democracy) had created in 1935 an specific section on Epidemiology and Statistics, inside the Alfonso XIII Institute of Serotherapy, Inoculation and Bacteriology. [START_REF] Navarro | La salud pública como referencia histórica[END_REF] Dr Pascua was at the command of the WHO Statistics Department from its creation in 1948 until his retirement in 1957. Despite these discrepancies, ÍÑIGUEZ and OÑORBE agrees in that the cancer mortality in Spain duplicates between 1900and 1923(and OÑORBE extended the data until 1979)). With the 1910 censuses, the risk of infant cancer mortality was almost inexistent (0.15%, from 0 to 9 years, for each 10.000 inhabitants of the same age).

ÍÑIGUEZ calculated the high and law risk provinces for the different tumor localizations by using mortality rates per 10.000 inhabitants aged more than 40 years. He identified four zones of great cancer mortality in Spain. Maximum mortality was attributed to the area from Burgos to Madrid with a range of 280 to 320 per 100.000 inhabitants aged more than 40 years. Other neoplasic mortality zone focused in Barcelona, and extended to Gerona and Tarragona. La Coruña and Pontevedra, in the northwest, was a third region. And less delimited, the fourth cancer focus was in the Atlantic south region of Sevilla, Cádiz and Huelva.

OÑORBE showed a purpose to provide data on the occurrence of cancer"s death in the areas studied to implant cancer registries (in 1977). He estimated the data from ÍÑIGUEZ, previous to 1926. And by substracting the provincial incidence rate from the national incidence rate, he performed a tstudent test in order to estimate the significance of the difference. And also he calculated the growth of the mortality rate by determining the duplication rate (or time required for the rate to increase two-fold). For Valladolid, in the first ÍÑIGUEZ high risk zone, and between 1919 and 1965, the difference with the national rate is the most meaningful (with p=5.79, and 99% significance), but the rhythm of growth was the slower in Spain (with a 62 years time of duplication).

These early Spanish statistics of cancer refer to 1.3% of all the deaths. In 1950, when WHO created in Paris a "Committee on the Registration of Cases of Cancer as their Statistical Presentation", the cancer mortality in Spain reached 7% of all the causes of death. As "in the 1950"s, major technical problems for ensuring quality and effectiveness of population based registration of cancer and other conditions had been faced and solved" [START_REF] Terracini | A short history of pathology registries, with emphasis on cancer registries[END_REF], it was then that Spain began to control cancer through registries. It is also in 1951 that the 6 th revision of the International Classification of Diseases (ICD) began to be employd in Spain (the 7 th revision was implanted in 1961, in 1968 the 8 th , in 1980 the 9 th ; from revision 6 th (1948) chapter II is reserved to neoplasia) [START_REF] García | Clasificación internacional de enfermedades 10ª revisión para oncología[END_REF]]. Under such favourable circumstances was created the Spanish Association Against Cancer ("Asociación Española Contra el Cáncer") as an associate to the International Union Against Cancer (UICC) in 1958.

POPULATION-BASED CANCER REGISTRIES

It is in this context that appears the dermatologist Antonio Zubiri [IARC Newsletter, 2000], from the University of Zaragoza. A politician (at the head of the Spanish University Union of Zaragoza, in 1936), he was at the head of the Provincial Government of Zaragoza from 1954-1970, and throughout his career he served as Director of the Dermatological Service of the Provincial Health Authority. A medical historian, he contributed on the 1870-1970 history of dermatology and venerology in Aragon. Overall, in 1960 he initiated the population-based cancer registry of Zaragoza, the first in Spain, with the help of the Spanish Association Against Cancer. Zubiri published the Zaragoza incidence data of the five quinquennium until 1984. His early work included the Spanish change in 1968 from the 7 th to the 8 th revision of the International Classification of Diseases, a modification with profound effects in Spain, associated to many tumors in these years of death (see, http://www2.uca.es/hospital/TM/inmmreho.pdf). It was also in 1968 that the first International Association of Cancer Registries was created. Also a politician and physician, José Javier Viñes, the Navarra General Director of Health in 1980 (senator of the conservative Partido Popular from 1989 to 1993) created in 1970, the populationbased cancer registry of Navarra from the head of the Provincial Health Authority where he served between 1968-1978, as an initiative of the Spanish Association Against Cancer. Viñes publications comprises the Navarra incidence data for the quinquennium 1973-1981.

The success of these two initial Spanish Association Against Cancer supported registries was consolidated with the inclusion of their data in the Lyon"s International Agency for Cancer Research volumes "Cancer Incidence in Five Continents" (Zaragoza initial inclusion was in 1976vol. III (data for 1968-72), and Navarra and Tarragona in 1982, vol. IV (data for 1973-77)).

In June 1976, as OÑORBE [PRIETO LOZANO et al, 1978] explains, the General Direction of Health, based in Madrid, promoted the creation of a National Network of Cancer Registries. The Plan was centered in the National Oncology Institute, whose main responsible for the 1979 Annual report was Dr. Carda Aparici (an associated in the 1940"s to Dr Enríquez de Salamanca, the 1939 Dean and political judge of the Faculty of Medicine in Madrid). The Institute was later dismantled as a "bureaucratic institute without modern ideas of research", said Dr Segovia de Arana, the Secretary of State for Health 1979-80 [VANCCHIERI, 1993]. The new registries were opened inside the Provincial Health Authorities of Oviedo, Tenerife, Sevilla, Talavera de la Reina and Valladolid. The population of the cancer registries zones supposed some 13.51% of the Spain"s population (after the 1970 Census). And the workflow design included jobs for a social assistant, a clerical, the collaboration of the provincial epidemiologist (formerly denominated the health statistician), the scheme under the supervision of the head of the Provincial Health Authority.

According to the 1969 Latin American Seminar on Cancer Registries (Cali (Colombia)) the Plan underlined the need of an operational connection between the public health service and the epidemiological service through the put into practice of the hospital register book, the specially required coordination between the Spanish Statistics Institute Provincial Delegations * and the Provincial Health Authorities because of the, essential, for the cancer register protocols, detailed knowledge of the cancer death cases. The necessity to overcome the reserves in performing autopsies was also emphasized.

Dr Rafael Abad (1933( -2003, La , La Sorbonne Doctor, professor of Therapeutics at the Cádiz Faculty of Medicine, and Head of the Radiotherapy Oncology Service, Ramon y Cajal Hospital (Madrid), 1971(Madrid), -2003)), from the Preventive Medicine Section in the Health Ministery (Madrid) was put at the head and the Plan was internationally reported in meetings such as the Oporto 1980 May "Group for the Epidemiology and Cancer Registry in the Latin-Language Countries" Workshop.

Eventually these registries were organised after the MacLennan et al. "Cancer registration and its techniques", published by IARC in 1978. But the Plan failed. Only the Asturias Cancer Registry pervived. The absence of research on the Medical Records associated to the Registers (registry records are matched each year with hospital records and cancer death certificates), collapsed their potential as information disseminator and incidence results data were never published. In 1985, facing the absence of any Cancer National Plan, the Spanish Federation of Oncological Societies (FESEO) publishes in 1988 a White Book of the Oncology in Spain, where recommendations were made for the creation of populationbased and hospital-based cancer registries in the unprovided geographical areas. Also, in 1985, was launched, in the countries of the EEC, the program "Europe Against Cancer", with professor Jordi Estapé (Barcelona) as the Spanish Representative. The second phase of this program, 1990-1994 period, included the prevention and early detection of cancer through the promotion of Registries.

The failure of the Health Ministery registries is to contrast with those registers supported by the Spanish Association Against Cancer. And associated to it, in 1979, began to work the Tarragona population-based register that published a first monograph in 1984 with data for 1981, and which last available period is 1993-1997.

Along the 1980s, and reflecting the structural changes in Spain, regional authorities succeeded in the establishment of population-based cancer registries. Such were the cases of the Murcia Registry, created in 1981, and that published initial incidence data in 1985, on the year 1982; and of the colorectal monograph population-based Mallorca Island Registry, created in 1982, and lately to become the population-based cancer registry of the Balearic Islands, which last incidence data are available for the period 1993-1996. The Granada province was founded in 1985, at the Andalusian School of Public Health, which has published its last incidence data on the period 1993-1997. Coincidental with Spain membership in the European Union the Basque Country population-based registry was created in 1986, with last incidence data published for the period 1988-1991. These 8 population-based Spanish cancer registries, created before 1986, accords with the recently established [START_REF] Iglesias | Características de 107 registros sanitarios españoles y valoración de su utilización[END_REF] median for the creation date of the Cancer Registries in Spain, that fixes this data in 1986.

After 1986, 7 more cancer registries have been created. The Childhood Cancer Registry of the province of Valencia, that was created in 1989, served a population of 476.638 persons between 0-14 years, used 102 source of information, offered the first incidence results for the period 1983-1987, and * INE, Instituto Nacional de Estadística from 1992 supplies survival data. The Albacete Cancer Registry that started in 1990 and which last available data period is 1993-1997. The Canary Islands population-based cancer registry that was created in 1993 (although the extinct Tenerife Cancer Registry (from the Ministerial 1978 Plan) continued to rule from 1985 as a mortality register) and offered data 1993-1996. The La Rioja Cancer Registry and the Tumor Registry of Cantabria, both inside their respectives Provincial Health Authorities Offices. The Cuenca Cancer Registry founded in 1993 and having produced data for 1993-1997. And the very important Gerona Cancer Registry established in 1994, starting from the breast cancer-population registry that was functioning at the Hospital of Santa-Caterina.

Other population-based cancer registry enumerated by the Scientific Foundation of the Spanish Association Against Cancer are those in Málaga, the Gynecological and Breast Cancer Registry of Castille and León in Valladolid, the General Medicine Cancer Incidence and Mortality register in Ávila, Talavera de la Reina, Guadalajara, Toledo and Guipúzcoa.

For many important tumoral localisations (lung, stomach, bladder) the population registers do not cover the provinces where there is a greater mortality [START_REF] Abente | State of the cancer in Spain : incidence[END_REF]. The literature pointsout the great interest of a population-based registry in some regions and underlines the fact that some areas, because of their singular environmental situation, require the monitoring of the cancer evolution and incidence pattern.

IACR homologates 15 population-based cancer registries in Spain, 11 voting members, and 4 Associate members. Two more hospital-based specific cancer registries form part also of IACR, the Leukaemia multi-centers Spanish register based in Madrid, and the Spanish National Childhood Cancer Registry based in Valencia, both IACR Associates.

When considering the research papers published by the Spanish population-based cancer registries a bibliographic search was performed in Medline, from its beginning in 1966 until September 2002, and into the Spanish Medical Index (IME) between 1970 and 2000 October [START_REF] Iglesias | Características de 107 registros sanitarios españoles y valoración de su utilización[END_REF]. The 15 Spanish IACR linked population-based registries plus the Toledo and the Guipúzcoa Cancer Registries produced 144 research articles. The papers were classified only after its aims and design. Mostly the publications were studies on the disease frequency, that scrutinize the incidence, mortality, and distribution of the disease; the methodological studies on the characteristics and quality of the Register, and the etiological studies.

HOSPITAL-BASED CANCER REGISTRIES

In Spain, the standard is that 400 new tumor-cases yearly justify a hospital-based cancer registry. After the Spanish Association Against Cancer (AECC), some 61 hospital-based cancer registries exist in Spain. The June 1976 Cancer Registries National Plan designed the establishment of a hospital -based cancer registry in the Oncological National Institute (Madrid), as a model for the creation of a network all along the country. Although the Plan was finally discarded, in Spain the Commission for the Specialty in Medical Oncology credited the hospital-based cancer registry as a requisite for the specialized teaching.

[PERIS [START_REF] Bonet | Usos de los registros hospitalarios de cáncer para la gestión[END_REF] A change was promoted in the "Tumors Technical Commissions" that existed as a rule in the state hospitals, with the creation of the Ministery of Health and Social Welfare in 1977. The new design implied that Intra-hospitals tumor registers were to be developed after the Commission. Important hospital-based cancer registers evoluted until become population-based cancer registers. Early Spanish cases were the hospital-based cancer registry from the savings bank of Guipúzcoa (Guipúzcoa Oncological Institute) that changed in 1982 to serve the 689.216 inhabitants of the Guipuzcoa province as a demographic-base registry. The Asturias General Hospital registry that was one of the first automated Spanish cancer registry, and the Sta Caterina Hospital of Gerona to which can be traced back the Gerona population-based cancer registry.

As networks of hospital-based cancer registries, the Cancer Registry of the Valencia Community (RTCV) that started in 1986 with a program promoted by the Valencia Regional Government, the University of V alencia and CSIC, and that was regulated by a decree of August 1989; the Madrid network of hospital-based tumor registries implying 6 hospital-based cancer registries, with a Regional Authority Coordination Office in Madrid, and based into an idyosincratic "Exchange System of Cancer Data from the Madrid Community" (SIDC), affiliated to "The International Cancer Patient Data Exchange System" (ICPDES). And the "National Registry of Heart Tumors", a Spanish Society of Cardiology (SEC) histopathology workshop result, that offered as its first results 165 tumors in 155 patients, for the years 1996 and 1997.

From the clinical point of view Spanish hospital-based registry permits the survival and pronostical factors studies. The screening of the hospital protocol follow-up, and the medical records quality. As we have exposed, from the epidemiological point of view, the hospital-based cancer registry become, in some cases, a data source for a population-based cancer registry development.

Between the nowadays Spanish 61 hospital-based cancer registries, two are IACR members. As a consequence of increasing specialization, a few epidemiological have developed which cover not all, but only very specific forms of cancer. They include:

The "Spanish Leukaemia Hospital Multicenter Registry" (REL, Madrid, Leukaemia Foundation);

The "National Childhood Cancer Registry" (RNTI-SEOP, Valencia); The "National Registry of Heart Tumors" (based in Madrid);

The "Castille and León Gynecological and Breast Cancer Registry" (Valladolid).

Since its inception in 1978, the Spanish National Chilhood Cancer Registry (RNTI-SEOP) is a central hospital-based registry that works in network. As a success story, RNTI is specially introduced.

SPANISH NATIONAL CHILHOOD CANCER REGISTRY (RNTI SEOP)

In 1978, was formed the Spanish National Childhood Cancer Registry (RNTI), thanks to professor Colomer, chief of Department of Pediatrics of the University of Valencia and of the Biomedical Center of Research and Informatics [START_REF] Mora | History of pediatric oncology in Spain[END_REF]. In fact, the International Society of Paediatric Oncology (SIOP) 1 st meeting was held in Madrid in 1969, organised by the pediatric surgeon Julio Monereo. And so it is why in a historical study it is important the early development that Spanish pioneers undertook in advances in paediatric oncology. [START_REF] Barnes | Caring and curing : paediatric cancer services since 1960[END_REF] After IACR information for the period 1990-1995, RNTI is as paediatric registry based in Valencia, with an age range of 0-14 years. Its aim is the national coverage (NCCR), and it is developed as a joint project of the Spanish Society of Paediatric Oncology (SEOP) and the Instituto López Piñero (CSIC-UV). In the Automated Childhood Cancer Information System (ACCIS) database, the coverage is exhaustive in the regions of Aragon, Basque Country, Balearic Islands, Catalonia and Navarra (100%). There is a complete overlap with some general cancer registries, covering areas contained in the coverage of this national childhood registry: Basque Country, Mallorca (one of the Balearic Islands), Navarra, Tarragona and Gerona (provinces of Catalonia region), and Zaragoza (a province of Aragon region), the childhood registry covering larger regions. Patients are followed-up for vital status once a year by active follow-up through treating physicians. Date of death is also obtained from hospitals. RNTI was qualified in 1987 as the European highest volume monographic cancer registry [COLEMAN & DÉMARET, 1987]. The first figures of the RNTI (for 1980 to 1982) were published in February 1984 issue of the journal "Anales Españoles de Pediatría", that showed 1077 malignancies. At the chair of RNTI, was Dr Rafael Peris. Subsequent data were presented at the Santiago de Compostela, 1990, 12 th meeting of the Section of Pediatric Oncology (Spanish Association of Pediatry, AEP), with 5,094 pediatric tumors from 1980 to 1989. Research activities by the registry staff since its inception kept the completeness and validity of the data high. The survival for childhood cancers in Spain was assessed for cohorts 1980-82 and 1983-85. Five-year survival was relatively poor for Osteosarcoma (31.8% and 51.8%), and more encouraging for Hodgkin"s disease (80.6% and 86.5%) [START_REF] Vanchieri | Registries keep track in Spain[END_REF]. Survival reports are published regularly. For the period 1990-1995 non-malignant tumours were included with 31 CNS (Central Nervous System), and 1 germ cell; on completeness and quality, eg there were no DCO (death certificate only) cases, and two infants with unspecified carcinoma and 3 carcinomas in brain were included. In 2003, the data for the period 1980-1997 have been published.

From 1980, 13.000 paediatric oncology patients cases are registered on RNTI. Nowadays, RNTI registers an annual mean of 625 cases. Its quality indicators are: microscopically verified diagnostic in over 95% of the cases; active follow-up along 5 years in more than 90% of the cases, and mean coverage in Spain constituted 80% of the estimated incidence of childhood cancer. The childhood cancer in Spain, estimated from the data of RNTI in the IARC, is of 142.3 cases (both sexes considered, mean annual rate per million of children, fitted by ages after the world standard population).

The mean annual incidence, 1980-1997, distributed by ages and diagnostic groups, for all malignancies combined was 142.3. And was high for lymphoid leukaemia (32.6) and CNS tumors (30.6). The germ-cell tumors (3.7) and the Ewing"s sarcoma (3.0) ranged between the low incidences.

SPANISH LITERATURE WHICH USE DATA FROM THE CANCER REGISTRIES

The Spanish bibliography making usage of data coming from cancer registries has been published by authors that work in those registries and their collaborators, by the Weekly Epidemiological Bulletin (BES) from the Ministery of Health, and by the Spanish Association Against Cancer (AECC).

The BES has occasionally published data from some tumor registry. In 1981, the data from the Asturias population-based cancer registry first year of activity, 1978, has been exposed. The registered cases, the morbility and mortality raw rates, by localization and sex, are reported. With the data a small commentary details the more frequent localizations; the respiratory system and the intrathoracic organs in the case of the men, and the breast in the case of the women. Also the 1978 Ministerial Plan for the development of five population-based cancer registries was exposed along several issues of the BES. In the course of 1983, the issue Nº 1573 exposed the "Current situation in Spain" (of cancer registries), the issue Nº 1574 the "Distribution by age and sex", and the issue Nº 1575 the "Distribution by localizations". BES is still used for communicate news from the cancer registries, and in 2004 (BES, 2004, 30-31 week), detailed data coming from 10 Spanish population-based cancer registries after reported in the volume VIII of "Cancer incidence in five countries" (CIFC) were delivered.

The main number of publications come from hospital services (preventive medicine, etc.) authors that work in the cancer registries. Along the 1970"s and 1980"s the content of such publications basically presented cases tables along a certain periodeach year or each five-yearsby sex, age and localization (sometimes with graphics) and/or raw and fitted to the world standard population rates. Truncated incidence ratesor fitted by ages just considering the population between 35 and 64 yearsare included in publications from the Navarra (1988) and Murcia (1985) registers, and in a pilot study for the cancer registry in the Basque Country (1985). These two last works offer also cumulative incidence rates. More frequently localizations, expressed by tables and graphics, are also displayed by almost all the publications.

The most exhaustive publication for the two decades is the doctoral dissertation by [START_REF] Viñes | Los registros del cancer desde una óptica de salud pública[END_REF] for the Navarra Registry. A peculiarity is the calculation of the mean age of the tumor diagnostical occurrence; sex relative risk, and the annual evolution of the incidence in the five-year period studied 1973-77 are considered. International comparison techniques are employed, and the Navarra 1973-77 cancer incidence data appears to be contrasted with homologated tumor registries data from other geographical areas (Nigeria, Colombia, USA, India, Japan, Poland and Finland). In 1986, and for the same period Viñes and Ascunce compared the cancer incidence in Navarra with data coming from 37 European registries. And a result observed the inverse correlation between the lung and the larynx cancer A comparison between the incidence rates in Tarragona, Navarra, and Zaragoza was performed for certain localizations by BORRÁS in 1984. Tarragona was over Navarra and Zaragoza in skin, bladder and rectus-anus, both for men and women, in ovary and in prostate. In oesophagus and stomach Tarragona was under Navarra and Zaragoza. Bladder cancer rate in Tarragona was between the highest ever published. ZUBIRI (1985) compared the data from Zaragoza in 1980 with the validated for Asturias, Málaga, Navarra, Tarragona and Valladolid from 1980 and 1982. Zaragoza showed the highest rate for larynx, lung, women breast, and uterus collar. NAVARRO (1985) studied the Murcia cancer incidence. Using the data from the registry for comparisons with those from Navarra, Zaragoza, Tarragona, and the Mediterranean countries that publish their data in the volume IV of the IARC"s "Cancer Incidence in Five Continents" (CIFC). By using truncated standardized rates Murcia results are over the Spanish registries in what concerns results in lung cancer, but still under the UK, France, Italy and Yugoslavia. The fitted rate of larynx cancer in Murcia is over any of the published in the volume IV in CIFC. MICHELENA (1985), reporting on the incidence and mortality of cancer for the province of Guipúzcoa (1983) compared the incidence fitted rates for all clustered localizations, and for the more frequent localizations, by sex, with results from Navarra (1973-77), Zaragoza (1973-77), Tarragona (1981) and Alava-Vizcaya (1982-83). Skin tumors great incidence is underlined, both for women and men. IZARZUGAZA (1985) presented the standardized and truncated rates for diverse localizations and by sex, of various European registries, including Zaragoza and Navarra, in order to compare with both Vizcaya and Alava. The period was 1971-1977. Cervical, corpus uteri, ovary and women breast presented a very low incidence in the Spanish registries.

In the field of analytical epidemiology, ZUBIRI (1983) published an advancement of the clinical and epidemiological international study on larynx and hypo-larynx, where the Zaragoza Registry participated with those from Caen, Geneva, Navarra, Turin, Varese and Villejuif.

With the data from the Hospital of Santa-Caterina (Gerona)based cancer registry, BOSCH (1983) studied the intervals between the first symptom-first diagnostic, first diagnostic-first treatment, and the first symptom-first treatment. Lately, VILADIU (1985) studied a hospital-based women breast data series, by analyzing the interval between the first symptom-first diagnostic and the survival at the time of the diagnostic.

After the data in the monographic registers, LOZA (1983) published "Epidemiology of the Acute Leukaemia in Spain", based in the 1979 and 1980 data. A myeloid leukaemia dominance (with the exception of M-5) is pointed out for women, and an even stronger presence of lymphoid leukaemia appeared in the case of men. The author studies the temporal (monthly) variation of appearance of the diverse typology of leukaemia, determining a maximum in October for M-1, and that M-4 is more frequent than M-5, along the six first months of the year.

The Spanish National Childhood Cancer Registry (RNTI) published two monographs of basic statistics in the 1980"s PERIS (1986). It includes a summary of data, its source and place of notification, and crossed frequencies tables by age and sex, age and register year, morphology and register year. Also, age tables by sex for the main groups of tumors are provided, as like as the distributions of their extension. A chapter on mortality and survival includes the distribution of mortality by cause and year of death, and by morphology and year. Life tables for the five-years period (reckoned for month"s intervals) are also presented as much as the survival graphics estimated for the years 1980-82.

TIME VISUALIZATION OF RESEARCH ACTIVITY TAKING THE SPANISH CANCER REGISTRIES DATA AS A BASE.

The aim of this last paragraph is to deliver a visual summary of research activity derived from the Spanish cancer registries, in the international circulation knowledge scenario until 1990. This work identifies groups of documents produced by the registries after the citation rates over time in the database ISI. We display the temporal relations among the registries, by trying to understand the flow of information between them: which registers contribute knowledge and which registers are "borrowers" of knowledge. The tool used is the HistCite TM software. When managed by this program, documents are plotted along a horizontal track in the time line, with related cancer registries being plotted in nearby tracks according to the hierarchical structure produced during clustering. The vertical track displays the chaining time-line dependent events. Layout of time lines as shown in Figure 1 produces a simple, easily comprehendible visualization.

In these early times a great deal of the Spanish cancer registration based research has been performed in Spanish scientific literature. What was explored in Figure 1 is just a visual cue from initial temporal relations that display first research reported in the history of cancer registries in Spain as emerging from the database SCI [START_REF] Bourret | A new clinical collective for French cancer genetics : heterogeneous mapping analysis[END_REF].

The next is an exploration to infer the knowledge circulation patterns in terms of subject categories, countries collaborating, distinct institutions involved, and principal journal used. By examining the word frequency list (produced by HistCite TM ) the most cited term for this set of documents is "case-control" (423 citations). As the case-control study is the major methodology tool in cancer epidemiology so are the most detected acknowledgments to these studies in this set. Also, the results of the case-control study are to be converted into absolute incidence rates what improves its potential and explains its relevance in terms of citations. Larynx and Hypopharynx cancers are the particular localizations on which the most cited papers (203 citations) appears to be published; colorectal cancer exhibit also a noticeable quota of citations (170). Otherwise, a field-subject-category analysis indicates that other than on "Oncology" (42.5% of the scientific research), some of the preliminary topics were "Public environmental & Occupational health" (35%), General & Internal Medicine (10%), or pediatrics (5%). Contents like "Clinical neurology" (6%) or "surgery" (3%) that only now are to dither their placement in Spanish cancer registries were initially off the picture.

In this early times, the hierarchical display of the cancer registries by using the number of citations that they receive would be: Navarra (203 citations), Zaragoza (203 citations), Majorca (170 citations), Valencia (52 citations), Murcia (1 citation) and Barcelona (1 citation). Seven countries are associated with Spain in this research. France, because IARC is sited in Lyon, affords with 40% of the authorships" addresses, also Italy is to be outstanded (10%). Austria, Germany, Holland, Switzerland and Nodes authorship: Borrás: 8; Bosch: 2,6,8,9,18,19,20;Izarzugaza: 5,7,16,17;Navarro: 10;Peris: 1,3,15;Zubiri: 4,11,[START_REF] Barrios | Historia de la bioestadística : la génesis, la normalidad y la crisis[END_REF]13,14. Spanish Cancer Registries, in SCI. 1977-1990. the United Kingdom were also involved. Hospitals, where authors were more heavily at work, occurred in 13 paper"s addresses; research institutes were included as addresses in 10 papers, the International Agency for the Research on Cancer (IARC) appear in 9 articles, Universities"s Faculties and Departments in 4, Cancer Registries brought 3 documents (like Govt Dept), and the most reduced number of documents (2) was attributed to Research Fundations. English (76.2%) is by far the best preferred language at use by those employing the Spanish Cancer Registries data. The Spanish language was utilized in 4 articles. French was wanted in one occasion. Almost all the items were journal"s articles (90%), although also a note and a review article were retrieved.

The Spanish cancer registries, this home-brew research tools, display its production maximum in 1977 and 1988 providing some 38% of the total. The research became inactive in four years 1978, 1981, 1984 and 1987, shortly previous to the publication of the 4 important papers by Zubiri in 1988. Table I allows the visualization of the journals that carry on the papers published. As judged from citation counts the 3 Spanish journals participating results in 3 citations although they are a percentual 23% of the total number of journals employed and published 15% of the items.

Table 1 . Spanish Cancer Registries, in SCI. 1977-1990. Ranked Journal list. Total number journals: 13. Total number of publications (Pubs): 20. Total number of citations: 821.
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 1 Figure 1 shows an example of a time line of 20 documents from the ISI Science Citation Index on the subject of cancer registries in Spain. We have selected a group of documents as a base. The documents that fall inside the definition are a selection of the identified papers written by Dr. Zubiri (Zaragoza), Dr. Viñes (Navarra), Dr. Borrás (Tarragona), Dr. Navarro (Murcia), Dr. Michelena (Guipúzcoa), Dr. Izarzugaza (Basque Country), Dr. Bosch (IARC, Barcelona) and Dr. Peris (Valencia). The emergence of this reference base knowledge occurs in 1977. The IARC Catalan officer Dr Bosch (351 citations), and prof. Peris (52 citations), the Director of RNTI (Valencia), forms a portal to the research field. Along the 1980"s it is possible to follow the creation of the Basque"s Country Cancer Registry (1986). Dr Izarzugaza (122 citations covers the trajectory from the Guipuzcoa hospital-based cancer registry to the common population-based Basque registry. The pioneer Dr. Zubiri (1960, 293 citations), Zaragoza, constructs the time line for 1988. His contributions deal with analytical epidemiology reporting on comparative studies with results in France, Italy, Spain and Switzerland. Results from Murcia (Dr. Navarro, 3 citations) and Tarragona (Dr. Borrás, 25 citations) appears in 1985, and in 1986. Tarragona results are linked to Dr. Bosch (IARC) early publication (1977) through the coauthorship of Dr. Viladiu (Gerona Cancer Registry, 45 citations), former officer in the S. Pau Hospital -Barcelona. And Dr. Izarzugaza (Basque Country) is associated to the founder Dr. Zubiri (Zaragoza), and his IARC coauthors, through 1991 publications (data not showed). Performances from Dr. Viñes (on caries) and from Dr. Michelena (on artificial intelligence) were not included.
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