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Time trends in incidence of in situ carcinoma of the breast over the period of 1977-1994 were ana- 
lysed by histological type and age group, using data f?om the Cancer Registry of the Swiss Canton 
of Vaud, covering a population of approximately 295 000 women in 1990. Overall, 399 women with 
carcinoma in situ of the breast were registered. Age-adjusted (on the world population) incidence 
rates increased from 2.1/100000 women in 1977-1979 to 9.4 in 1992-1994 (4.5-fold increase), and the 
rise was appreciably greater for ductal carcinoma in situ (DCIS, from 1.0 to 7.1/100000) than for 
lobular carcinoma in situ (LCIS, from 1.0 to 2.3/100000). The largest increase was registered 
between 1983 and 1992, whereas incidence rates tended to level off over the most recent calendar 
period. The upward trends were observed in all age groups above 40 years, but chiefly in the age 
groups 40-49 and 50-69, whose rates were higher than for women over the age of 70 years. These 
findings suggest that the adoption of mammography in this population during the 1980s is partly or 
largely responsible for the observed trends. Incidence rates of in situ breast carcinoma in Vaud are 
still significantly lower than those observed in the United States (between 15 and 17/100 000) over 
the same calendar period. This is attributable to a lower utilisation of mammography, but may also 
be related to real differences in the incidence of breast lesions in Europe compared to North Amer- 
ica. 0 1997 Elsevier Science Ltd. 
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INTRODUCTION 
ALTHOUGH CARCINOMA in situ of the breast has been 

described since the 193Os, it has long been considered a 

rare disease [l, 21. However, since the mid-1980s, a sub- 

stantial rise in the incidence of carcinoma in situ of the 

breast has been observed in several areas of the United 

States covered by the Surveillance, Epidemiology and End 

Results (SEER) Program [3]. These include metropolitan 

Detroit [4], where age-standardised incidence rates for duc- 

tal carcinoma in situ (DCIS) increased from 0.8 to 6.5/ 

100000 black women and from 2.3 to 8.7/100000 
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Caucasian women between 1975 and 1988. The rise was 

also observed, although to a more limited extent, for lobular 

carcinoma in situ (LCIS), whose age-standardised rates 

increased from 0.8 to 1.9/100000 Black and from 1.0 to 

2.8/100000 Caucasian women. In Connecticut [5], the 

overall age-adjusted incidence rates increased from 4.21 

100000 in 1975-1979 to 17.5/100000 in 1986-1990, most 
of the rise occurring since the early 1980s. The rise was 

observed in Caucasian and Black women, and separate 

analysis by age group and histology showed that the increase 

was present in all age groups above 40 years, and that the 

rise was mostly attributable to an increase in DCIS. Trends 

in incidence of DCIS between 1973 and 1992 were also 

analysed in the overall SEER dataset: overall, age-adjusted 
DCIS incidence rate increased over 5-fold from 2.41100 000 
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in 1973 to 15.8 in 1992, most of the rise being observed in 
those above the age of 40 years and from the early 1980s 
onwards [3, 51. 

These trends have been generally attributed to the wide- 
spread adoption of mammography in women aged 40 years 
and over, and debated within the framework of cost/benefit 
analysis for mammographic screening (61. 

Few population-based data on incidence trends of carci- 
noma in situ of the breast by age and histological type are 
available from Europe. Nab and associates [7] reported 91 
primary DCIS from the Eindhoven Cancer Registry, and an 
age-standardised incidence rate rising from 0.2/100 000 in 
1975-1976 to 2.1 in 1988-1989. 

To provide further information on the issue, we have 
therefore considered incidence data from the cancer 
Registry of the Swiss Canton of Vaud, where uniform cri- 
teria for classification and registration of carcinoma in situ of 
the breast were adopted from 1977 onwards. 

MATERIALS AND METHODS 
Breast cancer incidence data for the period of 1977-1994 

were abstracted from the population-based Vaud Cancer 
Registry file, which includes data concerning incident cases 
of malignant and in situ neoplasms in the Canton (whose 
population according to the Census 1990 was approximately 
295 000 women) [8]. 

Information collected by the register includes general 
demographic characteristics of the patient (age, sex, munici- 
pality of residence), site and histological type of the tumour 
according to the standard International Classification of 
Diseases for Oncology [9], and time of diagnostic confir- 
mation. 

The present series comprises 399 new histologically con- 
firmed in situ female breast carcinomas (ICDO-T: 174.0-.9; 
5th digit ICD-O-M: 2), including three morphological 
groups (ductal, lobular, unspecified in situ carcinoma). 

Age-standardised (on the world standard population; 
[lo]) incidence rates were computed by the direct method 

in six triennial calendar periods (from 1977-1979 to 1992- 
1994), in the population of all ages and for four separate 
age strata (O-39, 40-49, 50-69 and 70 years and over). For 
comparative purposes with SEER data [3, 51, rates were 
also adjusted to the 1970 U.S. population. 

RESULTS 
Table 1 gives the numbers of registered cases and the cor- 

responding age-standardised incidence rates for DCIS, 
LCIS and other carcinomas in situ of the breast between 
1977 and 1994. Overall, 399 women with carcinoma in situ 
of the breast were registered. Incidence rates increased from 
2.1 in 1977-1979 to 9.4/100000 women in 1992-1994 
(4.5-fold increase), and the rise was appreciably greater for 
DCIS (from 1.0 to 7.1, 7. l-fold increase) than for LCIS 
(from 1 .O to 2.3, 2.3-fold increase). The rise was highly sig- 
nificant (PC 0.001). The largest increase was registered 
between 1983 and 1991, whereas rates tended to level off 
over the most recent calendar period. The ratio between in 
situ and invasive carcinomas of the breast has increased by 
over 3-fold, from 3.4% in 1977-1979 to 10.7% in 1992- 
1994 (Table 1). 

Corresponding age-specific trends are given in Figure 1 
for all carcinomas in situ, and in Figure 2 for DCIS. While 
the pattern for LCIS was somewhat inconsistent, due to 
small absolute numbers, there was a rise restricted to 
women aged 40 years and over, and chiefly to those aged 
40-49 and 50-69 years. Age-specific rates of DCIS were 
also subject to substantial random variation. Nonetheless, 
DCIS rates were higher at age 50-69 years than at 70 years 
or over from the mid-1980s onwards. 

DISCUSSION 
The present study confirms and quantifies, on the basis of 

European data, a substantial rise in diagnosis and regis- 
tration of breast carcinoma in situ, mainly from the mid- 
1980s onwards. It also confirms that the rise was appreci- 

Table 1. Number of cases (n) and age standardised (on world and U.S. 1970 census population) incidence rates per 100000 women 

of carcinomas in situ (CIS) of the breast, by histological type (ductal, DCIS; lobular, LCIS; and total in situ carcinomas) and 
calendar period in Vaud, Switzerland, from 1977-1979 to 1992-1994 

Period 
1977-1979 

1980-1982 

1983-1985 

1986-1988 

1989-1991 

1992-1994 

DCIS LCIS Total CIS* Ratio (%) CISi 
invasive 

Rate (n) Rate (n) Rate (n) carcinomas 

World U.S. 1970 World U.S. 1970 World U.S. 1970 
l.O(ll) 1.1 1.0(9) 1.0 2.1(21) 3.4 

[1.3-3.01* [1.4!:.2] 
2.2(24) 2.4 2.2(22) 2.2 4.5(47) 6.6 

[3.2-5.81 [3.3YS, 
lS(20) 1.8 1.7(18) 1.8 3.3(38) 3.6 4.7 

[2.3-4.51 [2.5-5.01 
2.9(34) 3.2 1.8(19) 1.9 4.8(54) 5.2 6.6 

[4.2-5.51 [4.5-6.01 
6.6(83) 7.3 3.0(36) 3.2 9.6(120) 10.6 11.0 

[8.0-l 1.51 [8.7-12.81 
7.1(92) 7.9 2.3(26) 2.4 9.4(119) 10.4 10.7 

[7.7-11.11 [8.5-12.41 

*Includes five in situ carcinomas of unspecified morphological type, diagnosed in 1977-1979, 1980-1982, 1986-1988, 1989-1991 and 
1992-l 994, respectively. 
*95% confidence intervals, based on the Poisson distribution, are given in brackets. 
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1. Trends in age-standardised (world population) 
incidence rates of all in situ carcinomas of the breast in 
four age groups in Vaud, Switzerland, Tom 1917-1919 to 

1992-1994. 

ably greater for DCIS, and observed in all age groups above 

40 years, but chiefly between 40 and 69 years. 
These findings are consistent with the hypothesis that 

mammography is partly or largely responsible for the 
observed trends [I 1 J. The rises, in fact, were greater for the 
histotype (DCIS) which is generally of large size, associated 
with microcalcifications and is therefore more easily detect- 
able by mammography [ 12-141. The upward trends, more- 
over, were larger or restricted to the age groups where 

mammography has been more frequently adopted [15]. 
Furthermore, the largest increases were observed between 
1982 and 1991, i.e. during the calendar period when mam- 
mography was gradually introduced in this Swiss population 
[ 161. However, according to the 1992-1993 Swiss Health 
Survey [17], only one out of five women aged 50-64 years 
residing in the Canton of Vaud reported having experienced 
mammographic screening in the year preceding the inter- 
view, and a similar utilisation was reported in the age group 
35-49 years. Between 1974 and 1993, breast cancer inci- 
dence in Vaud increased by 43% (from 60.0 to 85.51 
100000 females), but mortality by only 7% (from 21.4 to 
22.8) [18]. 

The present registration data are unlikely to be affected 
by major sources of bias, since similar criteria of surveillance 
and registration have been adopted throughout the study 

n O-39 years 

0 40-49 years I ‘1. 
+ 50-69 years 

0 70+ years 

I 

Figure 2. Trends in age-standardised (world population) 
incidence rates of ductal carcinoma in situ of the breast in 
four age groups in Vaud, Switzerland, from 1977-1979 to 

1992-1994. 

period, and the standardised and centralised criteria for 
pathological examination allowed utilisation of the same 
pathological classification. Thus, the upward incidence 
trends of cancer in situ of the breast observed are partly or 
largely attributable to increased diagnosis of the condition 

[2, 191. 
Still, the overall age-adjusted in situ breast cancer inci- 

dence rate registered in 1992-1994 (10.41100 000, standar- 

dised on the 1970 U.S. population, with 95% confidence 
interval between 8.5 and 12.4) in the Vaud population is 

significantly lower than those (between 15 and 171100 000) 
registered over the same calendar period from various areas 
of the United States [3, 51. This can be due to a still lower 
(or under) utilisation of mammographic screening in this 
population. In 1989, for instance, only approximately 10% 
of breast cancer cases registered in Vaud were discovered 
through mammography [ 191, compared to approximately 
30% in the Utah cancer registry among women 50-70 years 
of age [20], although this proportion may have increased 
over more recent years, as indicated by National Health 
Survey data [ 171. However, incidence rates of invasive 
breast cancer in this European population (71/100 000, 
world standard, in the mid-1980s) were also 30-40% lower 
than those registered in several areas of North America [21, 
221, thus leaving open the possibility that real differences in 
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the baseline incidence of pre-invasive and invasive breast 
cancers may explain at least part of the variation in rates 
observed between North America and Europe. 
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