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Abstract

Background. Steady and persisting falls in gastric cancer

(GC) mortality rates have been observed worldwide in the

last 50 years, and in Romania too. Colorectal cancer (CRC) is

presently the most frequent digestive neoplasia in the

Western countries. An increase of CRC incidence and

mortality rates has been reported recently in Eastern

European countries, including Romania. Methods.  Mortality

data from GC and CRC, derived from population based

mortality statistics, have been available on a national scale

for 1955-2003. The data were identified from the statistics of

the Ministry of Health (Bucharest, Romania) and of IARC/

OMS (Lyon, France). GC and CRC mortality rates global and/

or per gender were registered by time intervals. After 1995,

only data on general mortality rates were available. Results.

Between 1955-59 and 1990-92, GC mortality rates/100 000

decreased from 33.14 to 17.70 in males  and from 18.77 to 7.00

in females.  Between 1995 and 2003, general mortality rates/

100 000 from GC remained stable (17.54 and 17.74,

respectively). Between 1955-59 and 1990-92, CRC mortality

rates/100,000/gender increased from 4.65 to 10.10 in males

and from  4.57 to 7.40 in females.  Between 1995 and 2003,

CRC general mortality rates/100 000 increased  from 14.90 to

19.20. Conclusions.  Our study reports opposite trends in

GC and CRC mortality rates in the period under study, with

GC declining and CRC increasing. A male predominance was

registered in both neoplasms under study, more obvious in

GC (male/female ratio: 2-3/1) than in CRC  (male/female ratio:

1.5/1).
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Rezumat

Premize  Mortalitatea prin cancer gastric (CG) a

înregistrat un declin constant în lume în ultimii 50 de ani,

aspect constatat ºi în România. Cancerul colorectal (CCR)

este în prezent cea mai frecventã neoplazie digestivã în þãrile

vestice. O creºtere a  incidenþei ºi a mortalitãþii prin CCR a

fost observatã recent ºi în þãrile Europei de Est, inclusiv în

România. Metode. Datele privitoare la mortalitatea prin CG

ºi CCR au fost extrase din statisticile de mortalitate ale

populaþiei ºi au fost disponibile, pe scarã naþionalã, pentru

perioada 1955-2003. Datele au fost identificate din statisticile

Ministerului Sãnãtãþii (Bucureºti) ºi ale IARC (Lyon, Franþa).

Rata mortaliatãþii prin CG ºi CCR, generalã  ºi/sau pe sexe, a

fost înregistratã în funcþie de perioadã. Dupã 1995 au fost

disponibile numai datele referitoare la mortalitatea generalã.

Rezultate. In perioada 1955-59 ºi 1990-92, mortalitatea/

100.000 loc/sex  prin CG a scãzut de la 33,14 la 17,70 la bãrbaþi

ºi de la  18,77  la 7,00 la femei. Intre 1995 ºi 2003, mortalitatea

generalã prin CG nu s-a schimbat semnificativ (17,54 ºi 17,74,

respectiv). In perioada 1955-59 ºi 1990-92, mortalitatea/

100.000 loc/sex  prin CCR a crescut de la 4,65  la 10,10 la

bãrbaþi ºi de la 4,57 la 7,40 la femei.  Mortalitatea generalã

prin CCR/100 000 a continuat sã creascã, la 14,90 în 1995 ºi

la 19,20 în 2003. Concluzii. Studiul nostru raporteazã tendinþe

opuse în evoluþia mortalitãþii  prin CG ºi CCR în perioada

studiatã, cu CG în declin ºi CCR în creºtere. CG ºi  CCR au

predominat la bãrbaþi. Predominanþa a fost mai evidentã în

CG (raport B/F: 2-3/1) decât în CCR (1,5/1).

Introduction

Malignancy is the second commonest cause of death

after cardiovascular diseases in the majority of Western

European countries. During recent decades, it has become

a serious health problem also in Central and Eastern

European countries (1-6).

Overall, cancer mortality has declined steadily since the

mid-1980s in developed countries, including the European

Union (EU), but not in the Accession Countries. In the
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European Union, the trends analysed until 1996 showed

that, in males, lung cancer and colorectal cancer (CRC)

mortality decreased, and there was a steady decline in gastric

cancer (GC) mortality. In women, lung cancer mortality

increased, but breast cancer, CRC and uterine cancer

mortality decreased  (2,3).  In 1999, overall mortality rates/

gender were as follows: EU: 165.6/94.5; Accession

Countries: 157.0 to 269.3/93.5 to 138.4 (4). In Romania, cancer

mortality rates increased from 125.3 in 1975 to 200.0 in 1994.

In the hierarchy of the general causes of mortality in our

country, malignant tumours represented the third cause in

1984 (7), but the second cause, after cardio-vascular diseases,

in 1995 (8,9).

The development of novel strategies for cancer control

largely depends on epidemiological data which accumulated

during the past decades. Collecting data on cancer incidence

and mortality can serve to guide public institutions in cancer

prevention and to generate hypotheses for analytical

epidemiological studies.One of the most interesting features

of cancer worldwide is the geographical difference in cancer

incidence and mortality and their temporal trends. An equal

exciting phenomenon is the observation of a temporal trends

in cancer distribution, in terms of gender and age, race/

ethnicity, but also in cancer histology (6).

Worldwide, GC was the second most common cancer

until recently, but now it appears in fourth place. Mortality

from GC is still high. The geographical distribution of GC

shows a wide variation, with high-risk areas and low-risk

areas. GC incidence and  mortality rates have been declining

for several decades in most populations (10-13).

Overall, CRC incidence is the fourth most common

neoplasia in men and the third in women (10,11,13). Mortality

is about half the incidence (11). There is a large  variation in

CRC prevalence worldwide. Incidence rates are highest in

the developed countries (13). The study of temporal trends

in CRC incidence and mortality shows a trend towards

increasing or stabilizing (North and West Europe) and

towards declining with time (North America) (11).

The aim of our study was to compare the mortality rates

from GC and CRC in Romania during a period of almost half

a century, i.e. from 1955 to 2003.

Methods

 Mortality data concerning GC and CRC, derived from

population based mortality statistics, have been available

on a national scale for 1955-2003. The data were identified

from the statistics of the Ministry of Health (Bucharest,

Romania) (14-17) and from the IARC/OMS data (Lyon,

France) (1,18-20). Gastric and colorectal cancer mortality

rates/100,000, general  and/or per gender, were registered

by time intervals. After 1995, only data regarding general

mortality rates were available. Even often truncated, a meta-

analysis of these data could be relevant regarding the

evolution of GC and CRC mortality rates in our geographic

area.

Results

Between 1955-59 and 1990-92, GC mortality rates/100,000

decreased from 33.14 to 17.70 in males  (47% decrease) and

from 18.77 to 7.00 in females (38.5% decrease).  Between

1995 and 2003, general mortality rates/100,000 from GC

registered no more decrease (17.54 and  17.74, respectively).

The decline in GC mortality rates was not constant. Between

1955-59 and 1960-64 and between 1990-92 and 1995  slight

increases were recorded. Moreover, after 1995 the mortality

rates from GC showed a more stable level (Table I, Fig.1).

Year

1955-59

1960-64

1965-69

1970-74

1975-79

1980-84

1983-87

1985-89

1990-92

1995

2000

2003

Gastric

cancer

Global

mortality

rate /

100,000

24.70

18.70

17.54

17.03

17.74

Mortality rate

/100.000

M/F

33.14/18.77

37.26/20.94

32.61/16.32

30.06/13.92

27.65/12.56

22.36/9.39

20.10/8.20

19.40/7.70

17.70/7 .00

23.71/11.54

Colorectal

cancer

Global

mortality

rate/

100.000

14.90

16.42

19.20

Mortality

rate/

100,000

M/F

4.65/4.57

6.10/6.02

8.61/5.55

6.59/6.20

7.45/6.46

8.65/6.84

8.80/6.90

9.60/7.30

10.10/7.40

Table I Gastric cancer and colorectal cancer mortality rates between

1955-2003 in Romania (1,14-20)

Fig.1 Gastric cancer and colorectal cancer mortality rates between

1955-2003 in Romania (for 1955-59 and 1990-1992,  only

mortality rates in males are represented) (1,14-20).

Colorectal cancer mortality rates constantly increased,

more evidently after 1990. Between 1955-59 and 1990-92,

CRC mortality rates/100 000 increased from 4.65 to 10.10 in

males (34% increase) and from  4.57 to 7.40 in females (38.3%

increase). Between 1995 and 2003, CRC general mortality

rates/100,000 increased  from 14.90 to 19.20 (22.4% increase)

(Table I, Fig.1).

A male predominance was registered in both

malignancies under study, more obvious in GC (male/female

ratio: 2-3/1) than in CRC (male/female ratio: 1.5/1).
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Discussion

Our study indicates opposite trends in GC and CRC

mortality rates in the period under study, with GC rates

declining and CRC increasing. This feature is not unique for

Romania. Similar oposite trends were reported in all areas

previously known as having high incidence and mortality

rates from GC, such as Japan and Central and Eastern Europe.

Worldwide, GC was the second most common cancer

until recently, but now it appears in fourth place after cancers

of the lung, breast, and colorectum. But GC is still the second

most common cause of death from cancer (11). Geographical

distribution of GC is characterized by wide regional

variations. High-risk areas (age-standardized rate in men

>20/100,000) include East Asia (China, Japan), Eastern

Europe and regions from Central and South America.

Incidence rates are low (<10/100,000) in America, Australia,

New Zeeland, North and East Africa, Southern Asia (13).

The incidence of GC is strongly influenced by

exogenous and  endogenous factors. Areas with high

prevalence of GC are likely to be those mostly influenced by

exogenous factors, such as nutrition, food consevation and

additives, Helicobacter pylori infection and low socio-

economic status (1-4, 11-13, 21-25). Changes in exogenous

factors are expected to be the most important determinants

of the worldwide declining trend in GC incidence (23,24).

Areas with low levels of GC are likely to be less influenced

by exogenous factors, but rather by known and unknown

endogenous genetic or biological factors, such as a family

history of GC, a family history of non-polyposis colon cancer

syndrome, blood group A (23,24).

In Europe, a steady and persisting decline in rates of GC

mortality were also observed. The decrease between 1980

and 1999 was ~50% in the European Union, 45% in Eastern

Europe and 40% in Russia (3). The decrease was

proportionally greater in the last decade for men (-3.83% per

year in the EU) and in the last 25 years for women (-3.67%

per year in the EU) than in the previous years (3). Eastern

Europe still gathers an intermediate rate of GC mortality

(1,2,4,12,20,23,25,26). In Romania, GC was until recently the

most frequently diagnosed neoplasia (27-30). After 1995,

GC was the second most frequent neoplasia in men (after

lung cancer) and the third in women (after breast and uterine

cervix cancer) (14,15).  A decreasing trend in GC mortality

rates was registered in our country too, and this probably

started after 1964 (30).

The data of this study, covering a 48 year period, indicate

an important decrease in GC mortality rate in our country.

Between 1955 and 1990-92, GC mortality rates decreased by

47% in males and by 38.5% in females. The decrease was

not linear in our area. Slight increases were registered

between 1955 and 1964 and between 1990 and 1995.

Curiously, between 1990-92 and 2003 no decrease was

registered,  CG general mortality rates being more stable in

the last 13 years (Table I).  Gastric cancer mortality rates

have not  yet been significantly influenced in our area, in

spite of a changing socioeconomic pattern in risk factors

for GC and in health care access and use, including cancer

screening.

Overall, CRC is the fourth most common cancer in men

and the third in women (13). Incidence rates are highest in

the developed countries of North America, Australia and

New Zealand, intermediate in areas of Europe, and low in

regions of Asia, South America, Africa (13). Worldwide,

digestive cancers have actually the highest incidence and

mortality. Among digestive cancers, CRC is the most

frequent neoplasia in developed countries but only the

fourth digestive neoplasia in the developing countries (after

cancers of the stomach, liver and esophagus (31). Countries

where CRC mortality was low before 1950 have reported

substantial increases (13).

The incidence of CRC is thought to be strongly

influenced by endogenous and exogenous factors. Family

history of CRC in first-degree relatives is the best recognised

risk factor, but accounts for less than 5% of cases in

population level (13,32).

Time trends in CRC incidence and mortality rates in high-

risk areas show a trend towards a slight increase or no change

(North and West Europe), or towards decline (North America)

(11). In the USA, CRC mortality rates peaked in the mid-

1940s (35/100 000), were stable for the subsequent decades,

before declining in the 1980s and 1990s (26.1/100 000). More

recently, a decline in CRC incidence in the US has also been

observed (33).  An appreciable fall in mortality rate from

CRC in the European Union was also registered.  Between

1960-64 and 1995-99 mortality rate/100, 000 of CRC decreased

from 20.1 to 16.3 in men and from 14.0 to 10.4 in women (32).

A favorable pattern in CRC mortality in both genders was

observed in most Northern and Western European countries

from the ‘90s onwards, or even earlier (32), as well as in

Japan (34). Colorectal cancer mortality rates were still

increasing in Eastern European countries, including Romania,

as well as in some Mediterranean countries (32).

In countries where the overall risk was formerly low,

incidence and mortality rates from CRC are increasing quite

rapidly (11). In Europe, mortality rates from intestinal cancer

in the early ‘80s were lower in the Accession Countries than

in European Union. However, trends towards decline were

registered in the EU and to increase in the Accession

Countries over the last two decades (4). Consequently, in  1999,

CRC rates were much higher in Accession Countries than in

EU. Mortality rates from CRC/100,000/gender were as follows:

EU: 18.8/11.7; Accession Countries: between 17 to 35.8/10.1 to

20.4 (4). Data regarding Romania were not available for this

study.

In developed countries, time trends in CRC incidence

differ markedly from trends in CRC mortality: mortality

decreases, while incidence is increasing/stabilising.  The

most likely explanation is the increased awareness of the

disease, which increases its recognition through screening,

early diagnosis, identification of adenocarcinoma in polyps,

and at the same time reduces mortality (35-37).

In Romania, in  the 1990s, CRC incidence/100,000  was

estimated at 10.1 for males and 7.3 for females (38,39).  In
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1999, CRC was the third neoplasia in men (after lung and

stomach cancer) and in women (after breast and uterine

cervix cancer) (40). Between 1989 and 1999, CRC incidence

increased from 10.1 to 18.5/100,000 (40).

The present study reports the trends in CRC mortality

rates over a long period - almost half a century. A constant

increase in CRC mortality rates was observed. Between 1955-

59 and 1990-92, CRC mortality rates/100 000 increased by

34% in males and by 38.3% in females. Between 1995 and

2003 a further increase in CRC mortality rates of 22.4% was

registered.

EUROPREVAL study group defined the different cancer

incidence patterns as Western, Eastern or mixed types (41).

According to this definition, the incidence patterns of GC

and CRC in our area are mixed, between the Western type

(i.e. high global incidence, high incidence of CRC, breast

cancer, melanoma and leukemia and low incidence of stomach

cancer) and the Eastern type (i.e. high incidence of stomach,

lung and cervix cancers and low incidence of cancer of the

rectum, breast, prostate and melanoma). Similar patterns of

cancer incidence have been recorded in Central and Eastern

Europe (41).

The reasons for the time trends in GC and CRC mortality

rates in our area remain difficult to prove. Both GC and CRC

are thought to have a strong environmental influence,

especially in terms of dietary and socio-economic status

patterns. Geo-physical characteristics, including

radioactivity and the effects of the industrialisation have

not been studied in relation with GC and CRC. In our country,

the prevalence of Hp infection in the adult population was

60-62% in an epidemiological study (42). Could be there an

infectious counterpart in relation to CRC, by a direct or

indirect influence? Genetic studies in our population could

help to distinguish the participation of the heredity versus

the en-vironmental component in the developement of GC

and CRC.

Cancer incidence and mortality patterns reflect, to a

certain extend, some basic characteristics of the society,

such as life-style factors, population awareness, screening

programmes, accessibility to health care and efficacy of

health care system. High incidence rates of gastric and

intestinal cancer were related to poorer and unfavourable

dietary patterns, but also on account of inadequate screening

and treatment. Consequently, the application of available

knowledge on cancer prevention, diagnosis and treatment

may substantially reduce the disadvantage now registered

in cancer mortality in our country, as in other countries facing

the same problem (4). A better system for collecting the

data, including regional/national cancer registries, along with

a system for collecting the risk behaviour related to chronic

diseases (43) would allow more thouroughful analytical

epidemiological studies.

Conclusion

Our data suggest intermediate mortality rates from GC

and CRC in this area. Gastric cancer mortality rates decreased

until the 1990s, but stabilized thereafter. Colorectal cancer

mortality rates increased constantly, more evidently during

the last decade.

References

1. Zatonski W, Smans M, Tyczynski J, Boyle P. Atlas of cancer

mortality in Central Europe. IARC, Lyon 1996

2. Levi F, Lucchini F, La Vecchia C, Negri E. Trends in mortality

from cancer in European Union, 1955-94. Lancet

1999;354:742-743

3. Levi F, Lucchini F, Negri E et al. Cancer mortality in Europe,

1995-1999, and an overview of trends since 1960. Int J Cancer

2004;110:155-169

4. Levi F, Lucchini F, Negri E, Zatonscki W, Boyle P, La Vecchia

C. Trends in cancer mortality in the European Union and ac-

cession countries, 1980-2000. Ann Oncol 2004; 15:1425-1431

5. Quinn MJ, d’Onofrio A, Moller B et al. Cancer mortality trends

in the EU and acceding countries up to 2015. Ann Oncol

2003;14:1148-1152

6. Stewart SL, King JB, Thompson TD, Friedman C, Wingo PA.

Cancer mortality surveillance - United States, 1990-2000.

MMWR Surveill Summ. 2004;53:1-108

7. *Ministerul Sãnãtãþii. Centrul de Calcul ºi Statisticã Sanitarã.

Mortalitatea populaþiei României prin cancer. Bucureºti, 1984

8. *Ministerul Sãnãtãþii. Centrul de Calcul, Statisticã Sanitarã ºi

Documentare Medicalã. Mortalitatea populaþiei României.

Bucureºti 1992 ,

9. *Ministerul Sãnãtãþii. Centrul de Calcul, Statisticã Sanitarã ºi

Documentare Medicalã.  Buletin Informativ 11. Bucureºti 1996

10. Levi F, Lucchini F, Negri E, Boyle P, La Vecchia C. Mortality

from major cancer sites in the European Union 1955-1998.

Ann Oncol 2003;14:490-495

11. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics

2002. CA Cancer J Clin 2005;55:74-108

12.  Correa P, Chen VW. GC. Cancer Surv 1994;19-20:55-76

13. Bresalier RS. Malignant neoplasms of the large intestine. In:

Feldman M, Friedman LS, Sleisenger MS. Sleisenger &

Fordtran’s Gastrointestinal and Liver Disease. 2002: 2215-61

14. * Ministerul Sãnãtãþii. Centrul de Calcul, Statisticã Sanitarã ºi

Documentare Medicalã.   Cauzele de deces în România- anul

1995. Buletin infromativ 12. Bucureºti 1995

15. * Ministerul Sãnãtãþii. Centrul de Calcul, Statisticã Sanitarã ºi

Documentare Medicalã.   Decese prin cancer gastric - indici la

100.000 locuitori în 1995. Bucureºti 1996

16. * Ministerul Sãnãtãþii. Centrul de Calcul, Statisticã Sanitarã ºi

Documentare Medicalã. Decese prin cancer gastric în 2000 ºi

2003. Bucureºti 2005

17. * Ministerul Sãnãtãþii. Centrul de Calcul, Statisticã Sanitarã ºi

Documentare Medicalã. Decese prin cancer colorectal în 1995,

2000, 2003. Bucureºti 2005

18. Levi F, La Vecchia C, Lucchini F, Negri E. Cancer mortality in

Europe, 1990-92. Eur J Cancer Prev 1995;4:389-417

19. Levi F, Lucchini F, La Vecchia C. Worldwide patterns of cancer

mortality, 1985-89. Eur J Cancer Prev 1994;3:109-143

20.  La Vecchia C, Lucchini F, Negri E, Boyle P, Maisonneuve P,

Levi F. Trends of cancer mortality in Europe, 1955-1989.

Digestive sites. Eur J Cancer 1992;28:132-325

21.  Levi F, Lucchini F, Gonzales JR, Fernandez E, Negri E, La

Vecchia C. Monitoring falls in GC mortality in Europe. Ann

Oncol 2004;15:338-345



Gastric and colorectal cancer mortality rates in Romania 115

22.  Franceschi S, Levi F, La Vecchia C. Epidemiology of GC in

Europe. Eur J Cancer Prev 1994;3:5-10

23.  Verdecchia A, Mariotto A, Gatta G, Bustamante-Teixeira MT,

Ajiki W. Comparison of stomach cancer incidence and survival

in four continents. Eur J Cancer 2003;39:1603-1609

24. Fuchs  CS, Mayer RJ. Gastric carcinoma. Engl J Med 1995;

333:32-41

25. Franceschi S, Levi F, La Vecchia C, Lucchini F, Negri E.

Comparison of cancer mortality trends in major European

areas, 1960-89. Eur J Cancer Prev 1994;3:145-206

26.  Lambert R, Guilloux A, Oshima A et al. Incidence and mortality

from stomach cancer in Japan, Slovenia and the USA. Int J

Cancer 2002;97:811-818

27. Trestioreanu A, Coban A, Pop O, Ursuleanu N, Cioranu SI,

Georgescu M. Aspecte privind evoluþia mortalitãþii prin cancer

al aparatului digestiv în România în intervalul 1960-1980. In:

Chiricuþã I eds. Cancerul gastric. Enciclopedia Oncologicã Cluj-

Napoca 1984;13:177-191

28.  Drãghici A. Cancerul gastric. In: Grigorescu M, Pascu O. Tratat

de gastroenterologie clinicã. Ed Tehnicã, Bucureºti 1999:362-

375

29. Chira C, Pop F, Timaru I. Cancerul gastric. In: Grigorescu M.

Tratat de gastroenterologie. vol I. Ed Med Naþionalã, Bucureºti

2001:459-492

30. Vãlean S,  Dumitru E, Fãrcaº D,  Pop D,  Mircea PA, Vlaicu R.

Trends of GC mortality in Romania and Cluj county

between 1955-1995. Rom J Gastroenterol 1999;8:165-

170

 31. Lambert L, in collaboration with the IDCA. An overview of

the Epidemiology and Prevention of Digestive Cancer. World

Gastroenterology News 2003;2:21-25

32. Fernandez E, La Vecchia C, Gonzalez JR, Lucchini F, Negri E,

Levi F.  Converging patterns of CR mortality in Europe. Eur J

Cancer 2005;41:430-437

33. Jemal A, Clegg LX, Ward E et al. Annual report to the nation

on the status of cancer, 1975-2001, with a special feature

regarding survival. Cancer 2004;101:3-27

34. Bosetti C, Malvezzi M, Chatenoud L, Negri E, Levi F, La Vecchia

C. Trends in CR mortality in Japan, 1970-2000. Int J Cancer

2005;113:339-341

35. Bonneux L, Barendregt JJ, Looman CW, van der Maas PJ.

Diverging trends in colorectal cancer  morbidity and mortality.

Earlier diagnosis comes at a price. Eur J Cancer 1995;31:1665-

1671

36. Gatta G, Faivre J, Capocaccia  R, Ponz de Leon M. Survival of

colorectal cancer patients in Europe during the period 1978-

1989. Eur J Cancer 1998;34:2176-2183

37. Gatta G, Ciccolallo L, Capocaccia R et al. Differences in

colorectal cancer survival between European and US

populations: the importance of sub-site and morphology. Eur J

Cancer 2003;39:2214-2222

38. Lencu M. Cancerul colorectal. In: Grigorescu M, Pascu O. Tratat

de gastroenterologie clinicã. Ed Tehnicã, Bucureºti 1999:689-

709

39. Gheorghe LS, Gheorghe C, Cazacu M. Cancerul colorectal. In:

Grigorescu M. Tratat de gastroenterologie vol II. Ed Med

Naþionalã, Bucureºti 2001:139-173

 40. Bãlan G, Stanciu C. Epidemiologia cancerului colorectal. In:

Stanciu C. Cancerul colorectal. Ed Gr T Popa, Iaºi 2003

41. Moller T, Anderson H, Aareleid T et al. Cancer prevalence in

Northern Europe: the EUROPREVAL study. Ann Oncol

2003;14:946-957

42.  Andreica V, Andreica M. Infecþia cu Helicobacter pylori în

bolile stomacului ºi duodenului. Sibiu. Ed Hippocrate 1994

43.  Ahluwalia IB, Mack KA, Murphy W, Mokdad AH, Bales VS.

State-specific prevalence of selected chronic disease-related

characteristics - Behavioral Risk Factor Surveillance System,

2001. MMWR Surveill Summ 2003;52:1-80




