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Abstract-Breast cancer seems to represent a heterogeneous group of neoplasia originating from 
the parenchymal epithelium of the mammary gland. Family studies combined with genetic 
epidemiological analyses and histological evaluations were used to gain an insight into this 
nosological entity. Special emphasis was given to the &pe and frequency of neoplasia in close 
relatives. 

This study represents pedigrees of 36 histologically dejned pure tubular and 22 pure medulla9 
breast cancer patients as well as 17 1 with the invasive ductal form. The incidence of cancer in the 

jirst degree relatives of all three groups is compared to that of the local population. TheJirst degree 
relatives did not have a higher risk (RR) f or th e neoplastic diseases. However, breast cancer occurs 
more frequently in the female relatives of all three groups. Other cancers have different relative 
risks. 

INTRODUCTION 
BREAST CANCER tends to cluster in certain families 
[I]. An increased breast cancer risk for relatives of 
breast cancer patients has been amply documented 
[2-71, and even an autosomal dominant pattern of 
transmission of the susceptibility to breast cancer 
in specific families had already been suggested 
in 1950 [8]. Genetic epidemiology has provided 
statistical methodologies to investigate genetic 
models of disease transmission in pedigrees. Segre- 
gation analyses are consistent with the suspected 
autosomal dominant mode ofinheritance in selected 
pedigrees [9-l 11. 

Attempts to correlate biological and histological 
markers with an increased breast cancer risk have 
had limited success. The pathological aspects of 
familial breast cancer are not unequivocal [ 121. 
Breast cancer with a similar histology appeared to 
cluster and medullary carcinomas tended to be 
overrated in families with breast cancer aggrc- 
gations [12]; this has recently been corroborated 
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[ 131. In a previous study, we did not find specifid 
familial associations of other cancers with a particu- 
lar histopathological type [ 141. However, there was 
a preponderance of malignancies of the breast, the 
gynaecological and gastrointestinal systems and of 
soft tissue tumours in families of index patients 
with tubular or medullary breast cancer. Additional 
families of patients with tubular and medullary 
breast cancer have been evaluated in order to deter- 
mine the relative risk for developing neoplasia in 
first degree relatives. 

PATIENTS AND METHODS 
Each index patient of an unselected hospital 

based series with a histologically verified pure tubu- 
lar or pure medullary breast cancer was intcrviewcd 
by a physician using the same detailed questionnaire 
with special emphasis on the age of all family 
members as well as the cause of death. The anamn- 
estic data about deceased relatives were verified as 
far as possible by reviewing medical reports. The 
malignancies were diagnosed between 1981 and 
1987 in the German speaking part of Switzerland. 
All histological diagnoses were confirmed by the 
same pathologist (J.T.) according to Histological 
Typing of Breast Cancer [ 151. The occurrence of 
malignancies in these families was compared with 
that of the families of 171 index patients with the 
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invasive ductal form of breast cancer detected in 
the same time period and hospitals. They had also 
been interviewed by one of us (A.G.) with the same 
questionnaire. The incidence of malignancies in the 
first degree relatives ofall three forms was compared 
to that occurring in the general population of the 
same geographical region. The population data 
were collected between 1969 and 1982. 

The patient information of all first degree rela- 
tives was entered into a data bank and various 
statistical analyses were performed with the pro- 
gram ‘DISEASES’. This program calculates, using 
the data of the population-based Regional Cancer 
Registry of both counties of Basel, the age and 
sex specific probability of developing a specific 
malignancy. The first part of the program uses non- 
stationary Markov chains to compute the expected 
values in the population [16-181. In a second 
step, the program compares the observed and the 
expected numbers of patients with malignancies 
within the whole group or family, and computes 
whether the differences that occur are due to chance 
alone. The test was selected according to the number 
of expected cases. If the latter was greater or equal 
than 10, chi-square analysis was used; if the 
expected frequency was less than 10 but greater 
than or equal to 5, a binomial distribution was used 
and, for less than expected cases, a Monte-Carlo 
procedure [ 191 was employed. 

The comparisons between the study groups, one 
with each other, were carried out with the help of 
contingency tables. 

Two hundred and twenty-nine women with 
breast cancer, of whom 36 had pure tubular, 22 pure 
medullary and 17 1 invasive ductal type fulfilled the 
requested histological criteria, were presently alive, 
resident in Switzerland, and were willing to partici- 

pate in this study. The anamnestic data were veri- 
fied by consulting medical reports. Six (16.7%) of 
the probands with tubular, seven (31.8%) with 
medullary and 27 (20%) with invasive ductal neo- 
plasia were diagnosed as having premenopausal 
breast cancer. The biographical data of the index 
patients are summarized in Table 1. Although the 
median ages ofdiagnosis differ, the age distributions 
at the time of diagnosis in the three groups were 
statistically similar when the Kolmogorov-Smirnov 
test was employed. These findings deviate from the 
generally accepted assumption that patients with 
medullary breast carcinoma are youngest at diag- 
nosis and have short intervals between menarche, 
first pregnancy and diagnosis [20]. 

The number of relatives in the families of the 
index patients in the three histological groups are 
given in Table 2. It is worthy of note that the 
average number offirst degree relatives per proband 
was lowest in the families of index patients with 
medullary breast cancer with only 5.4 per proband 
while there were 6.6 relatives in the other two 
groups. On average, index patients with invasive 
ductal or tubular breast cancer had more sisters 
than those with medullary breast cancer. The per- 
centages of women without children in the three 
groups were the following: 20% in the families of 
women with tubular breast cancer, 13% in the 
group with medullary carcinoma and 27% in the 
invasive ductal group. The average number of chil- 
dren among the remaining women was slightly over 
two, with an average of 2.14 for mothers with 
tubular form, 2.2 for mothers with medullary breast 
carcinoma, and 2.08 for mothers with invasive 
ductal carcinoma. 

For illustration, some pedigrees are shown of 
probands with tubular or medullary carcinoma of 

Table 1. Biographical data of the index patients according to the three histological tVpes of breast cancer 

Biographical information Tubular Medullary Invasive ductal 

Age at diagnosis 
range 
median 

Age at menarche 
range 
median 

Age at first childbirth 
range 
median 

Age at menopause 
range 
median 

Length of reproductive period 
range 
median 

40-86 30-79 24-91 
60 54 56 

1619 

14 

21-40 21-39 15-42 
27 25 27 

31-56 37-55 31-58 
47 46 48 

17-41 23-42 l&44 
33 32 34 

lo-17 
14 

a22 
14 
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Pedigree 1 

Pa 77 B 44 E 65 B-60 B-60 
+ 77 B 57 + 65 

Fig. 1. Pedigree 1. The index patient is suffering from a medullary breast cancer on the right side, 
hysterectomy at the age of 50years. Her mother had bilateral breast Comer at the age of 44 and 57 years. 

diagnosed 13 years after 
The father of the proband 

had 4 pancreatic carcinoma at the age oJ 77 years of which he died the same year. One of the two sisters of the index patient had 
ovarian cancer at the age of 34years of which she died the sameyear. Both sisters of the mother also sufferedfrom breast cancer nt the 
age of about 60years. One of thefoe brothers of the mother had oesophageal cancer at the age of 65years and died soon after refusing 

an operation. On the maternal side in thisfamib a preponderance of breast and ornrinn carcinomas reems to exist. 

Pedigree 2 

B 74 

Fig. 2. Pedigree 2. The index patient herselfis sufferingfrom 4 postmenopausal tubular breast cnncet on the right side. Her mother 
had breast cancer on the left side at the age of 60 and died at the age of 77. Her father died early at the age of 53 of a laryngeal 
carcinoma after having been 4 cigar smoker. One brother of the patient died at the age of 64years from a benign angioma in the brain 
and the or+ brother who is still alive suffers from o histologically ueriJed stomach cancer. One of the two daughters of the proband 
had 4 serious dysplasia at the cervix uteri but still no cancer at the age of 31 years. One of the sisters of the father suffers from o 
breast cancer diagnosed at the age of 74years. With the occurrence of breast, laryngeal, brain and stomach tumours among sevenJirst 

degree relatives ofthe nuclear pedigree, this farnib seems to have a high probability of a familial cancer gndrome. 

the breast and a pertinent accumulation of other 
tumours among their relatives. 

The circles stand for women and the squares for 
men. The crossed family members have already 
died. The circle marked with an arrow points out 

our index patient. Solid circles and squares mark 
persons with a histologically proven malignancy 
and the signs with a bar only designate family 
members with a tumour of undetermined histology. 
In the case of breast cancer patients the small spots 
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Table 2. Number of relatives in thefamilies of the index patients with breast cancer 

Relatives (n) 

Histology of breast cancer 
Tubular Medullary Invasive ductal 

n (%) n (%) n (%) 

Index cases 36 22 171 
1st degree relatives 239 119 1126 
1st degree females 117 (100%) 56 (100%) 571 (100%) 

mothers 36 (30.7%) 22 (39.3%) 170 (29.8%) 
sisters 50 (42.8%) 16 (28.6%) 286 (50.1%) 
daughters 31 (26.5%) 18 (32.1%) 115 (20.2%) 

Pedigree 3 ive ductal carcinoma, tub = tubular carcinoma and 

7 med = medullary carcinoma. 

I tub \ 

Br 3Mo+ 
+ 6Mo+ 

Fig. 3. Pedigree 3. The index patient has a bilateral premenopausal 
breast cancer of tubular histology. Her mother died at the age of 7Oyears 
of a histologically ver$ed stomach cancer. The only daughter of theproband 
had a brain carcinoma of which she died at the age of 6 months. The 
grandmother on the maternal side also had a stomach cancer of which she 
died at the age of 67 years. The sister of this grandmother died of breast 
cancer. Within this small pedigree there is a substantially increased 
incidence of tumours among female members, an accumulation of gastroin- 

testinal, breast and brain tumours 

indicate the side of the tumour. The letter below 
persons with a malignancy is an abbreviation for 
the kind of tumour, followed by a number indicating 
the age at diagnosis. If the patient has already died, 
this is noted a line below with a ‘+’ followed by the 
age at death. The abbreviations of the malignancies 
are the following: B = breast cancer, Bl = urinary 
bladder carcinoma, Br = brain carcinoma, Cu = 
corpus uteri carcinoma, E = oesophageal cancer, 
La = laryngeal carcinoma, Le = leukaemia, 0 = 
ovarian carcinoma, P = prostatic cancer, Pa = pan- 
creatic carcinoma, Sa = sarcoma, S = stomach 
cancer. With histologically verified breast cancers, 
the histological type is also mentioned: due = invas- 

RESULTS AND DISCUSSION 

Cancer risk for all 0pe.s of malignancies 
The relatives of those women with tubular breast 

cancer had a relative risk of developing a malig- 
nancy that was 0.98 which was not statistically 
significant (n.s.) at the 95% confidence limit. In 
this group there were 42 first degree relatives who 
developed cancer, nearly the same as expected (43). 
The relative risk for females was 1.11 (ns.) and for 
males only 0.88 (n.s.). In the group of women with 
medullary breast cancer, the relative risk that a first 
degree relative might develop any type of cancer 
was smaller (0.84, ns.). In this group, there were 
13 malignancies while more than 15 were expected. 
The relative risk for females was 0.81 (n.s.) in these 
cases while the relative risk for males was 0.87 
(n.s.). Neoplasms did not occur more frequently in 
the families of tubular or medullary breast cancer 
patients than in the general population. 

In comparison, there were 181 malignancies in 
the first degree relatives ofpatients who had invasive 
ductal breast cancer while nearly 162 were 
expected. The relative risk for developing any type 
of cancer was 1.12 (ns.). Notice that the relative 
risk for females was 1.5. It was significantly higher 
[P = 0.0001; 95% confidence limits for the relative 
risk (RR) 1.30-1.721 than expected from the popu- 
lation data; and, in contrast, the relative risk for 
males was 0.78 (P = 0.015), which is significantly 
lower (95% confidence limits for RR = 
0.636-0.943) than what is expected. No statistically 
significant difference among the three groups could 
be found when the contingency tables were used. 

Occurrence of breast cancer in relatives 
It is generally accepted that when a Caucasian 

woman in a family has breast cancer, the risk of 
developing the same malignancy is more than 2-3 
times higher when compared with a women lacking 
such a family history. Such a risk factor is obtained 
when the different types of breast malignancies are 
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Pedigree 4 

Fig. 4. Pedigree 4 The index patient has right-sided postmenopausal breast cancer qf tubular histologv. Her father sufferedfrom 
leukaemia at the age of 63 and died 1 year after diagnosis. One of her three brothers who was non-smoker had a laryngeal carcinoma 
at the age of 52 years and he died 17 years after the treatment. One niece of the patient who is living in the L:nited States also has 
breast cancer diagnosed at the age of 49 years. Although this pedigree is lqe and not very informative, it seems like(>, that a genetic 

factor plays a role in the development of malignancy. 

Pedigree 5 

BI benign S 
+ 86 

Fig, 5. Pedigree 5. The index patient herselfsuffers from postmenopausal tubular breast cancer on the right side. Her father had o 
benign tumour of the urinary bladder and died at the age of Wyears. Three of the six sisters of the proband also had a tumour, two of 
them breast cancer at the ases of 54 and 69 respectively and the other had a corpus uteri carcinoma at the age of 43pears. .4n aunt on 

the maternal side died of stomach cancer. In thisfamily an accumulation of breast andgnaecological tumours seems to occur. 
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Pedigree 6 

B-60 
cu 

Fig. 6. Pedigree 6. The index patient has postmenopausal tubular breast cancer. Her mother developed an invasive ductal breast 
cancer at the age of 8 1 years and died of it the sameyear. The father died at the age of 86 of a prostatic cancer. The or& sister of the 
proband also sufferers from an invasive ductal breast cancer diagnosed at the age of 63years. The on!v maternal aunt had leukaemia of 
which she died at the age of 50years. There is another half-aunt on the maternal side who is suffering from both breast cancer and 
corpus uteri carcinoma at the age of 80 years. The malignancies in these relatives occurred relati?e!v late, but there is neoertheless a 
substantially increased incidence oftumours in this farnib uith a preponderance of breast cancer and tumours of the SBLA svndrome. 

collectively categorized as one clinical entity. It was 
our goal to determine whether a more refined risk 
factor can be ascertained when the pathological 
diagnosis of the index patient is also considered. In 
all three groups of this study together, 56 breast 
cancers were observed among female first degree 
relatives although only 27 were expected. That 
indicates an increased relative risk of developing 
breast cancer in first degree relatives of more than 
2 (P = 0.0001; 95% confidence interval for R 
between 1.70 and 2.64). Three families have been 
found in this study with an unusual aggregation of 
breast cancers (pedigrees l-3). Calculating the 
relative risk ofbreast cancer in the three histological 
groups separately, an increase of more than twice 
could be reported in families of index patients 
with tubular or invasive ductal tumours (Table 
3), whereas, in the families with medullary breast 
cancer, the increase was less than 2 and because 
of the small number not statistically significantly 
higher than in the population (Table 3). With 
contingency tables there was no statistically signifi- 
cant difference between the three different histologi- 
cal groups. 

Familial associations of breast cancer with other malignanc- 
ies 

Women with breast cancer might have relatives 
with a disproportionately greater number of other 
specific types of neoplasia. It has been proposed 

The malignancies observed in the first degree 
relatives were categorized into three groups: 

(4 

(b) 

(4 

Gynaecological tumours which also occur only 
in females and could also be influenced by 
factors such as: hormones, hormone modu- 
lators, as well as the sexual and/or repro- 
ductive history of the individual [2 1, 221. 
Gastrointestinal cancers which can occur 
associated with breast cancer in some of the 
said genetic entities, e.g. familial adenocarci- 
nomatosis [22, 231. 
Malignancies belonging to the so-called Li- 
Fraumeni/SBLA syndrome [25]. Individuals 
of families with this syndrome, besides breast 
cancer, are affected with a variety of different 
malignancies including soft tissue sarcomas, 
brain tumours, leukaemias, lung or larynx 
cancer and adrenocortical tumours. 

that in some of these families the same predisposition 
leads to a defined set of malignancies: familial 
association of mammary and ovary tumours [21, 
221, familial association of breast and gastrointesti- 

nal tumours [23] including adenocarcinomas of the 
colon and endometrium [24], the Li-Fraumenil 
SBLA syndrome [25], Morbus Cowden and the 
Muir-Torre’s syndrome. 

In this study, several families of which six are 
shown have been found which could be assigned to 
one of these genetic entities (pedigrees l-6). 
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(a) Gynaecological turnours. In two of the three 
study groups, the relative risk offirst degree relatives 
for developing a cancer of this type is 2-3 times 
higher than expected in the population. In the 
pedigrees of tubular breast cancer patients, six 
neoplasms occured although less than three were 
expected. The relative risk, therefore, was nearly 3- 
fold higher than expected (Table 2). Among the 
relatives of probands with medullary breast cancer, 
only one ovarian tumour has been reported. Because 
of this small number, statistical analysis is of no 
significance. A total of 23 gynaecological neoplasias 
were diagnosed in the families of the invasive ductal 
breast cancer patients while nearly 10 were 
expected. The resulting relative risk was about 2.5 
times higher than expected (Table 2). Again, no 
statistically significant differences among the three 
study groups could be demonstrated with contin- 
gency tables. Taking in account the different hor- 
mone dependent malignancies separately, there was 
an increase of 3 times for every tumour in families 
of patients with tubular or invasive ductal breast 
cancer while the number in the families with medul- 
lary breast cancer was too small for statistical 
analyses (Table 2). 

(b) Gastrointestinal cancers. An increased relative 
risk has been observed for the kin of patients with 
invasive ductal breast cancer only: 5 times higher 
for oesophageal cancer, 3 times for stomach cancer 
and 2 times for colon cancer in female relatives, 
while the risk for males was lower (Table 2). In the 
two groups of patients with tubular or medullary 
breast cancer, again, the number of individuals was 
too small to arrive at statistically significant results. 

(c) Malignancies of the spectrum of the Li-Fraumeni/S- 
BLA syndrome. In the kinship of probands with 
invasive ductal breast cancer, the relative risk for 
brain tumours was S-fold higher than in the general 
population. When considering only female relatives, 
the relative risk was even greater than 4.5 (Table 
2). This difference between males and females may 
implicate the role offemale hormones in the develop- 
ment of this type of neoplasia. 

In conclusion, certain neoplasms seem to occur 
in the relatives of breast cancer patients more fre- 
quently than in the general population. However, 
categorizing the diseases of the index patients into 
tubular, medullary and invasive ductal, significant 
differences in relative risk could not be found and 
the suggestion of the previous study in finding such 
differences could not be confirmed with statistically 
significant results. Therefore, we were unable to 
identify a histological marker which can clearly 
define susceptibilities predisposing individuals to 
breast or other neoplasms. 

Acknowledgements-The authors would like to thank all the 
patients and their physicians who have contributed to the 
realization of this study. They are also grateful for the help of 
the heads and the staff of the population-based Cancer Registries 
in Base1 and in St. Gallen, as well as the Clinical Cancer Registry 
of the Inselspital in Berne, the Gynaecological Clinics and the 
Institute of Pathology in Aarau, Baden and Berne, the Institute 
of Pathology in Liestal, the Department of Surgery of the 
University Hospital in Ziirich and the Department of Oncology 
of the University Hospital in Berne who made it possible for us 
to review the histological reports and slides, and enabled us to 
contact the patients. In addition, the authors are extremely 
grateful to Mrs. J. Biirki for her untiring help with the computer 
data management. 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

REFERENCES 
Anderson DE. Breast cancer in families. Cancer 1977, 40, 1855-1860. 
Adami HL, Hansen J, Jung B et al. Familiarity and breast cancer: a case control study in a 
Swedish population. Br J Cancer 1980,42, 71-77. 
Anderson DE. Breast cancer. In: Miller Hj, Weber W, eds. Familial Cancer. New York, 
Karger, 1985, l&-19. 
Bain C, Speizer FE, Rosner B et al. Family history of breast cancer as a risk indicator for 
the disease. Am J Epidemiol 1980, 111, 301-308. 
King M-C, Lee GM, Spinner NB et al. Genetic epidemiology. Ann Rev Public Health 1984, 
5, l-52. 
Macklin MT. Comparison of the number of breast cancer deaths observed in relatives of 
breast cancer patients, and the number expected on the basis of mortality rates. JNCZ 
1959, 22, 927-951. 
Petrakis NL, Ernster V, King M-C. Breast cancer. In: Schottenfeld DS, Fraumeni JF Jr, 
eds. Cancer Epidemiology and Prevention. Philadelphia, WB Saunders, 1981, 855-870. 
Gardner EJ, Stephens FE. Breast cancer in one family group. Am J Hum Cenet 1950,2,40. 
Williams WE, Anderson DE. Genetic epidemiology of breast cancer: segregation analysis 
of 200 Danish pedigrees. Cenet Epid 1984, 1, 7-20. 
Go RCP, King M-C, Bailey-Wilson J, Elston RC, Lynch HT. Genetic epidemiology of 
breast cancer and associated cancers in high-risk families. I. Segregation analysis. JNCZ 
1983, 71, 455-461. 

Cleton FJ, DeJong-Bakker N, King M-C. Genetic analysis of breast cancer in Dutch 
families: preliminary results. Eur Org Research Treatment Cancer 1983, 2, 11. 
Mulcahy GM, Platt R. Pathologic aspects of familial carcinoma of breast. In: Lynch HT, 
ed. Genetics and Breast Cancer. New York, Van Nostrand Reinhold, 1982, 86. 



Pathology and Breast Cancer Genetics 303 

13. Marcus et al. Modem Path01 1988, 1, 61A, Abstract. 
14. Bi.irki N, Gencik A, Torhorst J, Weber W, Miiller Hj. Familial and histological analyses of 

138 breast cancer patients. Breast Cancer Res Treat 1987, 10, 159-167. 
15. Histological Typing of Breast Turnours. Geneva, WHO, 1981. 
16. Markov AA. Investigation of a remarkable case of dependent trials. Izv. Ros. Akad. Nauk 

1907, I. 
17. Freedman D. Markov Chains. San Francisco, Holden Day, 197 1. 
18. Revuz D. Markov Chains. Amsterdam, North Holland, 1975. 
19. Wall M, Meystre M. Testing simple hypotheses by a Monte-Carlo method with sequential 

decision procedure. COMPSTAT 74, Proc. Comp. Stat. 34-46, 1974. 
20. Rosen PP, Lesser ML, Semic RT, Duthie K. Epidemiology of breast carcinoma IV. Age 

and histologic tumour type. J Surg Oncol 1982, 19,44-47. 
21. Lynch HT, Krush AJ. Carcinoma of the breast and ovary in three families. Gynaecol Obstet 

1971, 133, 644-648. 
22. Weber W, Almendral AC, Buser M, etal. In den Familien von Ovarialkarzinompatientinnen 

sind Mammakarzinome bei Frauen und kolorektale Karzinome bei Mannern iibervertreten. 
Geburtsh Frauenhcilk 1987, 47, 46ti62. 

23. Lynch HT, Krush AJ, Guirgis HA. Genetic factors in families with combined gastrointesti- 
nal and breast cancer. Am J Gastroenterol 1973, 59, 31-40. 

24. Williams CJ. Managing families genetically predisposed to cancer. ‘The Cancer Family 
Syndrome’. In: Chaganti RSK, German JL. Genetics in Clinical Oncology. New York, Oxford 
University Press, 1985, 222-240. 

25. Li FB, Fraumeni JF Jr. Soft tissue sarcomas, breast cancer and other neoplasms: a familial 
syndrome? Ann Intern Mcd 1969, 71, 747-75 1. 

EX 26rs-M 


