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INTRODUCTION

While a number of exogenous factors has been mentioned as possibly
significant in the development of uterine cancer, few previous publications
have been aiming at ascertaining to which extenl and in which way here-
ditary factors may influence the development of human uterine cancer.

The object of the present volume has been to elucidate this problem,
parallel with similar investigations already published on heredity in breast
cancer (Jacobsen, 1946), and leukemia (Videbaxek, 1947).

Relatives of two hundred patients with cancer of the cervix-uteri and
of 90 patients with cancer of the corpus uteri and of a corresponding
number of control persons in the same age groups have been subjected
to a thorough statistical-genealogical investigation comparing the inci-
dences of uterine cancers and other forms of cancer in the groups of
relatives in order to ascertain a possible hereditary difference between
cancers of the cervix and the corpus. Furthermore, cancer risks have been
computed as the basis of an evaluation of the hereditary behaviour of
these diseases, and unlike the publicaticns mentioned the present volume
gives the cancer mortality figures for the entire Danish population as
the basis of comparison.

Corresponding computations for the control groups show that this
method gives good results. However, as far as the categories of more
distant relatives are concerned, there proved to be some discrepancies,
which have necessitated corrections.

Pedigree charts and case records have been lodged at the University
Library II, Copenhagen, where they can be inspected.



Chapter I.

EARLIER PUBLICATIONS ON HEREDITY OF
HUMAN CANCER WITH A SPECIAL VIEW TO
CANCER OF THE UTERUS

For many years both the medical profession and laity have concerned
themselves with the familial occurrence of cancer, but after the redis-
covery of the Mendelian laws in 1900 cancer research went into a new
phase. The road was now open to geneti¢ studies on cross-breeding and
transplantation experiments and to investigations of the influence of
carcinogenic, hormonal, and other substances on experimental animals
with a known genetic structure. |

Heredity in experimental animals is rather complex and difficult to
disentangle, but the difficulties become far greather when it is attempted
to disentangle heredity in man.

As emphasized by Wassink (1935), these difficulties are:

a) There is no possibility of experiments. It goes without saying that
in mian it is impossible to obtain conditions similar to those in experi-
mental animals where constant inbreeding may lead to a genelically iden-
tical material. Since cancer is predominantly a disease of middle and late
life -and is not related to other hereditary criteria, there will, as far as
tumour characters are concerned, be a completely free choice ol partner.

b) The life span of a generation is long. Only a few children are born
in each family. It will rarely be possible to obtain reliable information
of more than four generations.

¢) Most varieties of cancer show a high incidence. This makes it more
difficult to ascertain a hereditary predisposition than if cancer had been
a rare disease. : :

d) Cancer rarely manifests itself until at an advanced age, for which
reason a number of individuals die from other causes before they reach
the cancer age, and several members of a family now alive will develop
cancer at a later age.

The methods used in the investigations on heredity in man are the
following: :
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1) Study of family pedigrees.

2) Study of mass and population statistics.

3) Study of propositi (i. e. family histories of patients).
- 4) Study of twins.

5) Study of multiple tumours.

The study of family pedigrees is the oldest of these methods. Numerous
pedigree charts have been published, showing partly tumours of the same
variety and localization, and partly different types of tumours. Jacobsen
(1946) collected from the literature a number of examples of familial
occurrence of breast cancer. Most of these investigations are now essen-
tially of historical interest. It is, however, worth mentioning that adeno-
carcinomata predominate in the studies of pedigrees reported (emphasized
by Schinz & Buschke, 1935).

A number of reports on familial occurrence of cancer of the ulerus
has been published:

Paget (1851): Uterine cancer in mother, daughter, and granddaughter.

Roger Williams (1898):

O died from uterine cancer.

: D years. 9. athi; :
O died f_mm uterine cancer at 45 yea 3 siblings died

as children.

[e=——ters Q— (G
died from uterine died from u. c. died from u. c. | 5 siblings
cancer at 53 years. at 32 years. at 36 years. healthy.

In “The Natural History of Cancer” by Roger Williams (1908) some
older reports are collected:

Athil (1876): A woman (28 years), her mother, and two sisters died
from uterine cancer.

Guthmann (1888): Three sisters with cancer of the corpus uteri.

Veith (1902): Two sisters died from cancer of the cervix uleri.

Cullen (1901): Three sisters with uterine cancer.

Pean (1895): Cancer of the corpus in grandmother, mother, and
daughter. ,

Hutchinson (1901): Grandmother, mother, two maternal aunts, and
- two sisters all died from uterine cancer.
More recent reports:
Auvray (1927): Grandmother, mother, and daughter died from cancer
~ of the corpus uteri. , |

Purdie (1944): Cancer of the corpus in two sisters, one 34 years,
multipara; the other 32 years, nullipara. (The family consisted of 10
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siblings; a sister died from meningitis at the age of 10 months; the others
are alive and healthy. The mother died from rectal cancer, two uncles
from cancer of other organs). |

In Denmark Otto (1900) found by a review of the case records of
161 cases of uterine cancer information of familial cancer taint in nine
patients with cancer of the cervix, in whose family there were three cases
of (unspecified) uterine cancer, the two cases in sisters, the third in a
grandfather’s sister.

[n one case of cancer of the corpus it was stated that the patient's
mother had died from uterine cancer.

Fibiger & Trier (1910) reported two cases of uterine cancer in the
<ame family, in one instance in mother and daughter, in the other in
two sisters.

In both instances the disease occurred in patients who had for a long
time lived together, a fact which was taken as suggestive of infection.

A very comprehensive pedigree was analyzed by Warthin (1913 and
1925).

FAMILY G
B M S /.J? )
Twinli. ) ‘ ‘ I
No lssue l‘?{ B _'

Int. Int.

B - Mate dying of Cancer.

‘ .-Famale'dyinq of Cancer.
'(. Female Operated for
1 40 bo 4 ncer, still living.
- T v, -/ =Non-Cancerous Male.
O-Hnn-Canceroua Femala.
Fig. 1.

Warthin’s family “G”,
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The family “G” was carefully followed from 1913 to 1925. Warthin
knew the family well, and several of its members were able to give
satisfactory information. He examined a large number of the specimens
removed by operations and performed several autopsies on members of
the family.

The family comprised 146 members, of whom 28 died from cancer,
1. e. 19.18 per cent. If 58 children are disregarded, it is 28 oul ol the 88
that reached the lowest cancer age; this gives an incidence of cancer of
31.81 per cent. Warthin concluded that these findings are in [avour of
the presence of a recessive familial susceptibility to cancer which in males
involves the gastro-intestinal tract and in females predominantly the
uterus. The cases of uterine cancer subjected to microscopical examination
showed adenocarcinoma.

This family was followed up to 1936 by Hauser & Weller. At thal
time 174 members had reached an age of 25 years or more. There were
43 malignant neoplasms in 41 members, with two exceptlions all involving
the gastro-intestinal tract and uterus. Twenty cases of male cancers were
localized to the gastro-intestinal tract. Fifteen out ol twenty-three cases
of female cancers were localized to the uterus. All of them were adeno-
carcinomata of the endometrium, and there was no evidence of cervical
origin in any instance.

Warthin's pedigree chart shows that cancer may be transmitted partly
direct from generation to generation, partly indirect by skipping a gener-
ation.

This is an example of accumulation of carcinomata of different histo-
genesis and localization.

Attempts at a closer genetic analysis cannot be successfully accom-
plished, inter alia, because only one of the parents in each generation is
known. The chart shows that a pronounced anticipation is present, i. e.
the cancer cases occur at an increasingly early age in the younger gener-
ations.

Cholewa (1932) has published two family pedigrees showing a here-
ditarily determined localization of the cancer.

In one of the families the mother had cancer of the uterus, the father
cancer of the stomach. They had eight children, two of whom died before
the cancer age. A surviving son died at the age of 56 from gastric cancer
like his father, three of five daughters died from uterine cancer.

In the other family the mother developed uterine cancer at the age
of 70, unilateral breast cancer at 71, breast cancer in the other side at 72,
from which she died. At the age of 73 the father died from apoplexy. Two
sons were cancer-free; of ten daughters three died from uterine cancer,
one from ovarian cancer, all about the age of 55, and two died from breast
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cancer. It is thus seen that five of the daughters died from cancer of the
same organ as the mother.

By means of pedigree charts for 168 propositi Schinz, Cocchi & Neu-
haus (1948) have approached the problem of heredity in human cancer.
The 168 propositi suffered from the following diseases:

AT eI OMA T i it Bl e AR L 87 propositi
U 031 1 R T e - Syl L BNy 15 —
Lot Remia v oo o nistcaiss v Aol skt to ot 22 —
Hodgkin’s disease ............ TS 20 T—

and the following served as controls:

Tuberculosis .. o e a v o Ll 12 propositi
Arterial hypertension ,.............. 12 —

Of the 144 propositi with malignant tumours.
63 cases were localized to the respiratory and alimentary tracts,
19 to the female genitals (16 to the breast),
20 were carcinomata elsewhere or sarcomata,
929 suffered from leukemia, and
20 from Hodgkin’s disease.

The pedigree charts comprise the following categories of relatives:
children, grandchildren, parents and their sisters and brothers and
offspring, grandparents on both sides, their sisters and brothers, and
great grandparents. _

These very extentive pedigree charts — often with information of
5—6 generations — comprise 25,469 persons (it was impossible to obtain
information of 11.4 per cent. of them). The elaboration of these charts
extended over several years and required a detailed study of family
registers in which the various data of the members of the families could
be found. The causes of death were sought in records from hospitals
and pathological institutes, or in death certificates, whereas the propositi
“and their relatives were not interrogated.

An analysis of the pedz'gree- charts shows:

The frequency of malignant tumours is almost the same among the
families of the propositi and the controls. About 50 per cent. of the
families of each group were “cancer families”, i. e. with malignant
tumours. The familial occurrence was almost invariably localized either
to the father’s or mother’s family.

The average [requency of carcinomata in relatives reflects — with
the exception of relatives of sarcoma patients in whom the carcinoma
mortality is demonstrably lower — the frequency of carcinomata in the
population in general. |
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If the individual categories of relatives are considered, it will be found
(1) that the frequency of carcinomata is increased only among close
relatives (sisters, brothers, and parents) of the propositi with carcino-
mata, (2) that the frequency of carcinomata is lower among more remote
relatives than among the relatives of the controls, and (3) that the
frequency of carcinomata is on the whole lower among relatives of pro-
positi with sarcoma. The relatives of propositi with other malignant
tumours (sarcomata, leukemia, and Hodgkin's disease) and relatives of
propositi with tuberculosis or arterial hypertension show the same fre-
'quency of cancer as the population in general.

These facts — so Schinz says — militate against the supposition of
a general disposition to malignant tumours in man, but are in favour
of the presence of a disposition to one type of tumour, i. e. carcinoma.
It is impossible to decide whether adenocarcinoma is more likely to be
genetically determined than squamous-cell carcinoma. A hereditary loca-
lization factor could not be demonstrated. In relatives of propositi with
cancer of the female genilals it was possible to demonstrate that the
inheritance tended to be transmitted in the maternal line; in leukemia
patients the tendency to malignant tumours seems — in contrast to the
experience gained in animal experimenis — to be transmitted in the
paternal line.

Schinz draws rather comprehensive conclusions from his carefully
elaborated pedigree charts. He mentions, but scarcely emphasizes sufli-
ciently the difficulties and uncertainty involved in ascerlaining the causes
of death in the older categories of relatives where an appreciable num-
ber of cancer deaths cannot be found, and in his comparatively small
controll groups he has not attempted to provide a sufficiently convineing
basis for comparison®).

Analyses of pedigrees can only be said to be of some importance in
the study of cancer if information is available of all the members of the
family groups (also with regard to age and sex) together with sufficient
registration of deaths due to cancer, preferably accompanied by reports
on autopsies and microscopical examinations. These are the ideal require-
ments which Wells(1923) drew up as indispensable for all cancer statistics.

Like the analyses of pedigress, mass and population statistics have
also been unable to give a satisfactory reply to the question of heredity
in human cancer.

*) Otto Lentz (Fischer, Jena, 1947) has studied 375 genealogical tables of
families, among the members of which benign and malignant tumours and
hereditarily determined diseases had occurred. He expresses the opinion
that the majority of tumours occurs as a result of an interaction of exo-
genous factors and an-impairment of the organism, particularly of its
endocrine system, but that a large proportion of cancer cases is due to a
hereditary tumour disposition, which is much more frequent than pre-

viously assumed.
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The first of these often very comprehensive investigations, in which
it was attempted to explain the problem of heredity in cancer on the
basis of statistics, appeared in the end of the eighteenth century, and a
large number of reports has been I'E]I)()l'tEd right up to the present time.
(Recamier (1829), Velpeau (1854 ), Paget (1851), Verneuil (1884), Poulsen
(1890), Fabre (1892), Fibiger & Trier(1910), Bashford( 1908), Levin(1912),
Deelmann (1931), Little (1923), Waaler (1931), and Hanharte (1943)).

In his monograph on heredity in breast cancer Jacobsen (1946) deals
with most of these reports.

In his well-known, very comprehensive study Waaler arrives at the
conclusion that hereditary disposition constitutes part of the etiology of
cancer (except for lip cancer) and is conditioned by two mutually in-
dependent genetic factors. |

Heredity in cancer of the uterus has not been investigated separately,
but has been dealt with together with cancers of the breast and ovary.
According to Waaler it is, however, probable that a hereditary localization
factor exists in these diseases, since the same form of cancer is often
encountered in sisters of the original patient.

| Table 1. |
Some older reports on hereditary taint in cancer of the uterus collected
by Wolff (1911).

: Number of Number of cases I
Author Year CASCS with taint Per cent.®)

205723 o s M el L Sl £ [T R 1857 i3 | 2 19

Sibley: .o s P st R 1859 135 8 6
BT er it vl S el +- o R 1870 487 36 7
GYISSETORVI Nt s le s a0 o & PRSI 1871 326 34 10
Roger: Williamis. .. 5 it 1884 132 32 24

By 1) s W e o e LT S 1900 19

) The percentages have been calculated by the author.

Wolff (1911) collected a number of older reports discussing heredity
in cancer of the uterus. | |

On the basis of 940 cases of cancer of the cervix uteri Henriksen
(1935) found hereditary taint (close relatives died from cancer) in 14 per
cent.: in a control group collected along similar lines and comprising 500
persons hereditary taint was found in 11.5 per cent. Henriksen regarded
the value of these figures as doubtful because it was difficult to obtain
accurate genealogical data.

Crabtree (1941), in an examination of the parents, sisters, and brothers
of 152 patients suffering from cancer of the cervix uteri, found 1Y% times
as many cancers as expected according to mortality statistics. Similar
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figures were found for breast cancer; for skin cancer twice the number
expected was found.

In 1942 Hurdon analyzed the familial taint in 1224 cases of cervical
cancer. She found familial taint in 324 cases; in 40 it was (unspecified)
uterine cancer, in 41 cases breast cancer. From this analysis Hurdon drew
the following conclusion: Even though these statistical investigalions
have only limited value, they suggest a general disposilion to cancer, bul
not the presence of a localization factor, and even if such a loecalization
factor might exist, also other factors seem to be of deecisive importance
in the development of cancer and in the determination of its site.

These figures are of limited value only, since it has neither been stated
in which way information was collected, nor on which diagnostic criteria
the material was based.

Study of propositi (i. e. family histories of patients) is of more recent
date. An outstanding example is the important study of Wassink from
1935. As in breast cancer the number of relatives of patients with uterine
cancer (“rendement homotrop™) was larger than the percentage of this
site of cancer in the population in general (45 and 10—12 per cent. re-
spectively); as far as skin and lip cancers were concerned, the taint in
relatives was nol increased.

These findings suggest that heredity plays a role in the development
of mammary and uterine cancers, and Wassink presumes thal it is a
question of predisposing hereditary factors. |

One of the most important observations in Waaler's and Wassink's
studies is the definite genetic difference between cancers of different sites.

Wassink advances the hypothesis, which cannol, however, be delini-
tively substantiated, that in addition to a localizalion facltor in cancer,
which has been distinctly demonstrated in breast cancer, there may in
certain families be a disposition of the tissues to cancer, both of squamous-
cell and of cylindrical-cell epithelia.

It is possible, Wassink writes, thalt cancer of the corpus of the ulerus
may be equivalent to cancer of the alimentary tract in men,

While investigations of propositi have been used in the study of here-
dity in breast cancer (Lane-Claypon, 1926; Wainwright, 1931; Martynowa,
1937), apart from Wassink’s investigations, they do not seem to have
been employed in the study of heredity in uterine cancer.

A systemalic itnvestigation of proposfif with breast cancer, coupled
with a careful collection of information of all persons in the following
categoriés of relatives: sisters and brothers, parents, grandparents,
parents’ sisters and brothers, and children, was carrried out by Jacobsen
(1946) at The University Institute for Human Genetics, Copenhagen, as
the first part of an attempt at exploring heredity in human cancer in
co-operation suggested by The Danish Cancer Registry.
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Jacobsen examined the relatives of 200 patients with breast cancer
(197 women and 3 men) notified to the Cancer Registry. There were 3301
relatives, and he succeeded in obtaining information about all but 171
(5.2 per cent.). Out of 460 cases of cancer he succeeded in finding all 419
theoretically traceable. A group of 200 control persons was used for

comparison.
Table 2 shows the principal results obtained by Jacobsen.

T'able 2.
A survey of the principal results in Jacobsen’s investigation .of heredity in
breast cancer (only near relatives are included).

Cancer risk calcu-

Number Cancer of all sites Breast canser 1. 4.4 on the basis

i i e e A —— - : TSt —— of the cancer inci-

Pa- Con- Rt e : e PPa- Con- dence in the cate-

tients trols Iatients Controls tients trols gories of relatives,

Per cent, Per cent. Per cent.

Mothers .. 300, 200 &5 =275  19=9.5"" 21 p 64.7
_Filt.ht‘l‘.‘i a’ale 199 199 40 = 20.1 19 =9.5 1 () 6G0.0
- el b ] ‘ » i
Sisters ... 381 433 30 ==Y L E— T Ry 13 2 (0.2
Brothers .. 377 - 389 16 = 4.2 4 = 1.0 () 0 59.9

[t is seen that among the categories of relatives stated (both male
and female) the patients show a higher incidence than the control persons
both with regard to “endogenous cancer” (i. e. a collective term used by
Jacobsen to designate all forms of cancer encountered among the families
of his patients, except skin and lip cancers, which were practically not
represented) and with regard to breast cancer separately. This suggests
that a hereditary predisposition is one of the main factors in the develop-
ment of breast cancer.

Busk, Clemmesen & Nielsen (1948) have analyzed Jacobsen’s figures;
they find that, as far as the more distant categories of relatives are con-
cerned. Jacobsen’s control material is of a questionable value, while they
think it fully warrentable to draw conclusions as to cancers of the breast
and other sites when it is a question of categories of close relatives such
as parents, sisters, and brothers, which categories show a definitely in- |
creased incidence both of breast cancer and of “endogenous cancer”.

From the taint carried by the various categories of relatives Jacobsen
calculated the cancer risk.

The figures quoted above appear as an expression of the cancer risk
for “endogenous cancer”. It is concluded that probability favours the
view that the development of breast cancer is conditioned by a hereditary
factor inherited together with a disposition to development of several
forms of cancer supposed to be endogenous and showing a high incidence
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in the tainted families of Jacobsen, who for brevity designales them as
“endogenous cancer as a whole”. It is presumed that “endogenous can-
cers” develop as a consequence of the presence of a general hereditary
predisposition, and that the site of the tumour is determined either by
genetic or by exogenous factors.

On the basis of the figures representing the morbidity risk incidence
calculated for “endogenous cancer as a whole” an estimate of the mode
of inheritance of the disease is made, and these figures agree approxima-
tely with the expected figures for a disease with dominant inheritance
at an incidence varying between one and ten per cent. in the population
in general. (They are also compatible with an incidence of 22 per cent.
as later found by Videbxk or with 30 per cenl. found by Brobeck).

In a preliminary report by Smithers (1948) comprising the families
of 459 patients wilth breast cancer it appeared that also in this series
there was a considerably higher familial breast cancer taint than expected
from the incidence. in the population in general, whereas an increased
taint of other forms of cancer could not be demonstrated. However,
Smithers stresses that only in a few cases of the series he succeeded in
confirming the information obtained as to cancer in the family, and he
did not apply directly to relatives in order to collect as much information
as possible of the family members.

Penrose, Mackenzie & Karn (1948) made an analysis of the families
of 510 patients with breast cancer, The information obtained as to cancer
in the families was, as far as possible, verified, but in several cases they
failed to obtain definite information as to the cause of death.

Also here it was possible to demonstrate an increased incidence of
breast cancer in sisters and mothers and more cases of breast cancer in
maternal grandmothers and aunts than in paternal grandmothers and
aunts.

On the other hand, it was not possible to demonsirate an increased
incidence of other forms of cancer in the families (the figures used for
comparison were calculated on the basis of the mortality statistics from
1925—1929).

Penrose et al. conclude that their investigations strongly point to the
existence of a specific genetical agent as a major cause of mammary
ancer, which may possibly be inherited mainly through the maternal
line, whereas a general hereditary predisposition to cancer of all sites
cannot be demonstrated. They believe that it may be a question of a
cytoplasmatic inheritance, presumably not transmitted through the milk.

Neither Smithers, nor Penrose et al. can confirm Jacobsen’s finding
that cases of mammary cancer with familial taint commence at an earlier
age than those occurring in untainted individuals, but Busk, Clemmesen
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& Nielsen (1948) explain this disagreement as a consequence of the
methods of investigation.

Based on the same principles as those used by Jacobsen, Videbaek
(1947) investigated heredity in leukemia.

His material consisted of 209 patients with leukemia; as controls 200
healthy persons were used. There were 4041 relatives in the patient ma-
terial and 3641 relatives in the control material with good agreement
between the age distributions of the two groups.

The familial incidence of leukemia was shown to be at least 8 per
cent. Several types of leukemia (acute or chronic lymphogenous, OrF
myelogenous, monocytie, or stem-cell leukemias) may occut in the same
family. The relative frequency of the various forms of leukemia 1s the
same for the familial cases and for the disease in general. Genetically,
leukemia is believed to be an entity. Leukemia as such is not believed
to be a heritable condition, but is seems as if a hereditary predisposition
to it may be present. Simple dominance and recessivity can be excluded.
There is a possibility of failing dominance or polymeria.

A hereditary 1'elati<'mship‘between leukemia and pernicious anemnis
was demonstrated, the incidence of pernicious anemia among the relatives
of patients being significantly higher than among the relatives of coniro
persons. ' \

The incidence of pernicious anemia in the family histories of patient:
'« of the same order as that of leukemia, and the two diseases are believe
to have a common hereditary predisposition. It was also shown that ther:
is a significantly nereased incidence of ‘“cancer as A whole” due to
high incidence of all forms of cancer.

Also Videbaek’s figures have been reviewed by Busk, Clemmesen
Nielsen (1948), and it appears that even though the family records ¢
controls have been collected with meticulous care, the incidence of cance
is lower than expected in the categories of more remote relatives, bul
the calculated frequencies are made the basis of a comparison with tho:
found among the relatives of his patients, there is still a significa
preponderance of cancer among fathers and sisters of leukemia patient

The cancer risk, which was shown to be independent of the type
leukemia, varies between 23 and 48 per cent., with an average of 31 p
cent. The figures suggest the snheritance of a dominant gene comimon
all the different forms of cancer.

The development of leukemia ‘< then believed to be dependent par
on a common non-specific disposition to cancer in general supposed
be present in at least 90 per cent. of the population, partly on one
more genes determining the localization of the cancer to the leuk

Exogenous — unknown — factors are believed to be decisive for the ty
of leukemia which develops. '
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Jacobsen’s and Videbak’s monographs will later be discussed to-
gether with the report of the author’s own investigations.

I'he study of twins has yielded essential contributions to elucidate
the problems of heredity in human cancer.

Cases of concordantly occurring adenocarcinoma of the uterus in
monozygoltic twins have been reported by Croom (1912), Weilz (1924),
and Dietel (1942).

In a dissertation from 1940 Klotz published an analysis of 17 pairs
of twins, whose hereditary identity was investigated at The Twin Research
Institute in Hamburg. One of each pair of twins had been (reated for
cancer of the cervir uteri, and the other member was called upon to
present herself for gynecological examination.

There were eight pairs of monozygotic twins, one of each pair having
been treated for cervical cancer. In one pair there was concordance; in
two pairs the other member had cervical erosion without signs of ma-
lignancy. The remaining five pairs were discordant.

Nine pairs of dizygotic twins showed complete discordance with regard
to the tumour and its site.

From the Danish Cancer Registry (Busk, Clemmesen & Nielsen, 1948)
a preliminary survey of cancer in twins has been published. The series
comprised 336 pairs of twins (from a material consisting of about 30,000
hospitalized cases of cancer). Several of these pairs had to be excluded,

-

either because the other member had died under five years of age, had

' J

emigrated, or was unknown for other reasons, thus leaving 18!

i

pairs
for investigation. This analysis suggests a higher incidence of cancer in
monozygolic twin partners of cancer patients than in dizygotic twin part-
ners, but the increased incidence is not statistically significant.

In seven pairs of diszygotic twins, in which both members sulfered
from caneer, there was only one instance of tumour of the same sile in
both members. In seven pairs of monozygolic twins four pairs had cancer
of the same type.

The number of cases of cancer in twins who have been examined to
date is too small for definite conclusions. A much larger material will
have to be collected and evaluated before it will be possible to oblain
statistically reliable information on heredity of the individual forms of
tumours. g

Statislical investigations on the occurrence of multiple primary car-
“ctnomata are also genetically of considerable theoretical interest and must
be expected to attract the attention of investigators increasingly as the
percentage of cures in the various forms of cancer is rising.

In a publication from 1941 Lefevre reviews the literature and con-
cludes that the occurrence of multiple primary carcinomata is more
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frequent than previously supposed, and that certain individuals may have
a disposition to develop more than one malignant tumour in certain
organic systems.

In 1942 Engelbreth-Holm published the results of an investigation
carried out on the basis of the case records for 1744 cases of mammary
cancer ftreated at the Radium Cenlre in Copenhagen in the period from
1920—40.

Cancer of two sites was found in 87 instances (5 per cent.); there
were 34 cases of bilateral mammary cancer, 19 cases of cervical cancer,
eight cases of cancer of the corpus, one case of sarcoma of the uterus,
and two cases located in the hymen and vulva, 1. e. nearly 75 per cent.
occurred in the breast or genitalia.

While the ratio between cancers of the corpus and cervix in the
material from the Radium Centre is 1:7, the ratio between the two forms
of cancer where they occur in association with mammary cancer is 8: 19
or approximately 1:2.4, i. e. showing a considerable relative prepon-
derance of cancer of the corpus. Engelbreth-Holm expresses the view thal
it cannot be the question of a casual coincidence of mammary and uterine
ancers, since if this was the case the same ratio should be expected here
as in the entire material.

He quotes a number of previous investigators, who found a similar rela-
tion between mammary and uterine cancers with a relative preponderance
of cancer of the corpus. '

On the basis of a material from the Radium Centre in Copenhagen
Andersen & Truelsen (1942) published morbidity statistics for uterine
cancer, in which they showed that both a cancer of the cervix uteri and
a new mamimary cancer are six times as frequent in patients with cancer
of the breast as in other women, and that also cancer of the corpus uteri
occurs more frequently than should be expected.

Studying a comprehensive autopsy material Warren & Ehrenreich
(1944) find that the combination of mammary cancer and cancer of the
intestinal tract is almost as frequent as the combination of mammary
. cancer and cancer of the génital tract.

Schinz (1936) quotes an article by Regaud which, unfortunately, I
have been unable to trace. In 1009 cases of cancer of the cervix (the
patients had been under observation only for a short time) he found nine
cases of cancer of two sites, four skin cancers, three mammary cancers,
one rectal cancer, and one tumour of the kidney; these nine cases con-
stitute only 0.9 per cent. of all the patients with cervical cancer.

Among 284 patients with cancer of the cervix, free of symptoms for
ears, a new primary tumour was found in six instances, three skin

ancers, lwo mammary cancers, and one rectal cancer, thus constituting
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2 per cent. On account of the insignificant number of cancers of two
sites Regaud rejects the idea of a general disposition to cancer in these
women and regards their cancers of two sites as independent of each
other with regard to both etiology and pathogenesis.

In this connection it is worth noticing that Jacobsen (1946) among
the relatives of his patients with mammary cancer could not find a
preponderance of cancers of the genital tract (uterine and ovarian
ancers ). |

The study of cancers of two sites has thus given contradictory results.
A systematic study of breast cancer patients with complicating tumours
is at present carried out at the University Institute for Human Genetics
and the Cancer Registry by Feilberg. The publication of his results must
be awaited with interest.

Even though many different lines of approach to the problem ol
heredity in human cancer have been attempted, il is obvious that this
problem is attended with great difficulties and many factors of uncer-
tainly, and the evaluation of the results obtained is also very difficult.

Kemp (1948) has summarized our present knowledge of the develop-
ment of malignant tumours, supported by the experiences which have
heen gained at the University Institute for Human Genetics by elinical
and experimental investigations on the genesis of malignant neoplastic
srowth, as follows:



Endogenous
factors.

Environ-
ments.

Table 3.

The genesis of malignant neoplastic growth (Kemp).

([ Hereditary predisposition. [ Dominance (irregular), reces-

3

sivity (?), polymeric or multi-
factor inheritance, homologous
polymeric factors. Tumours of
different forms, types, and sites
~differ in their genetical behavi-
our. Later and more seldom in
heterozygous than in homozy-
gous.

Variation in manifestation,
Variation in susceptibility or re-
fractoriness to tumour formation
or tumour transplantation. Genes
with the character of virus.

General predisposition.
Tendency to localization
(localization genes, organ <
factors, similar histological
structure).

-

Somatic mutation (induced vr spontancous).

Cytoplasmic inheritance (maternal effect). Extra-
| | L
chromosomal.

Internal milien (adaptation to individual,
type, race or variety and species).

Hormonal unbalance, metabolic. disturbances.

Modification of internal milieu caused by:

transplantation of eggs or embryos, milk factor (maternal in-
heritance?), nutrition, age, radiation (decreased resistance),
carcinogenic agents (acceleration), intoxication,

External milieu (exogenous factors).
[rritation by trauma, chemical, thermal, or ray influence,
parasites, bacteria, and viruses.




Chapter II.

METHOD AND MATERIAL

1. Method.

As will be seen from Chapter I, none of the methods previously used
have been capable of clarifying the problem of heredity in human cancer.

[t was obvious that if the problem was to be approached, it would be
necessary first to investigate each form of cancer separately, and secondly
to use a method in which the incidence of cancer among the families of
a suitable number of patients was compared with that of a control group
collected along the same lines. As had previously been done in similar
Danish studies on breast cancer (Jacobsen, 1946) and leukemia (Vide-
baek, 1947), the author used Weinberg’s “proband method” (1931) in
the statistical-genealogical investigations.

I have used the genealogical table devised for investigations of propo-
siti by the Danish University Institute for Human Genetics. This table
comprises four generations with the following categories of relatives:
parents, grandparents, paternal and maternal uncles and aunts, brothers,
sisters, and children. This must be considered a sufficiently safe basis of
a statistical-genealogical investigation, and it was considered unnecessary
to extend the examinations to more remote relatives. Information on closer
relatives was easily obtained, but the higher up in generations and the
further out into the collateral branches one comes, the more difficult it
becomes to gather reliable information, and hence I did not attempt to
extend my investigations beyond the categories of the genealogical table.

Most of the patients have been interviewed at the Radium Centre in
Copenhagen. Usually, I approached the patients when they were out of
bed, so that I could speak to them privately, and before asking questions
[ explained the object of the investigation and generally succeeded in
breaking through the obvious scepticism and reserve on the part of the
patients.

Only very few patients refused blankly to give information; in most
‘instances they were very responsive'in giving information about their
families; in some instances interrogation had to be given up at an early
stage, because the patient was born out of wedlock or abroad; others had
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left home at an early age and lost contact with their family and were
thus unable to answer the questions.

[ asked careful questions as to each member of the various calegories
of relatives. First I took down their names, occupations, and marital state.
As to relatives still alive I inquired about their age at the examination
and their diseases, if any, with a special view to hospitalization and ra-
diation treatment, and as to deceased relatives about their age at death
and the cause of death. On no occasion the word cancer was used by me.

Of course, the patient would be quite unprepared for such an exacting
interrogation. After having obtained as much information as possible from
the patient I addressed in all cases the relatives of the patient, either by
correspondence or personally. In nearly all instances where I knew the
birth places of the father and mother and their approximate years of
birth, I had tried beforehand —— often successfully — to find the grand-
parents and the parents’ sisters and brothers by means of the records of
the public registration offices. In this way I could often make a complete
list of these relatives with statement of birth places and approximate
years of birth (exact information as to these points is available from the
church registers which, up to 1891, are accessible at the Provincial Record
Offices), and on the basis of this list I could ask questions about each
member of the various categories of relatives.

In many cases this procedure facilitated work and saved correspon-
dence, since the patients often know at which age their relatives died, bul
not the year of death. Only patients giving complete information about
their children, sisters and brothers, and parents were considered accept-
able. - -

It is obvious that the reliability of the answers to a great degree de-
pends on the questioner, to whom some psychological knowledge of can-
cer patients is of importance. I have therefore personally questioned each
patient and her relatives and carried on the necessary correspondence.

[ am under the impression that none of the persons interrogated were
unpleasantly affected by the investigations, and the subsequent veri-
fication proved that the information obtained was surprisingly exacl.
Through genealogically interested members of the family several of the
patients supplied complete (and much-desired) pedigrees.

[t has often been stated that in an attempt at concealing from them-
selves the severity of their disease, cancer patients may be apt consciously
to give incorrect information of cases of cancer in their families. By
showing just as much interest in other diseases as in certain or suspected
cases of cancer I had, however, no difficulty in averting their suspicion
of a special interest in the cancer cases.
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2. Verification of the Information Obtained.

In order to check the information given to me I tried to verify the
cancer cases stated by the propositae.

Only a few years ago most forms of cancer were absolutely lethal.
[n order to confirm the cancer cases in a family it will therefore very
frequently be necessary to trace the death certificate, which is a usetul,
though not 1deal means in this respect. In order to find the death certi-
ficate for a Danish person it is necessary to know his name and place,
date, and year of death. Not infrequently the information obtained from
the patients or their relatives was insufficient or incorrect, and in many
instances I had to apply to public registration offices, burial authorities,
church registers, and other institutions for assistance, and in nearly all
cases I succeeded in finding the relevant data.

Death certificates are accessible at the State Record Office for all
parts of the country from 1920 and for the towns from 1850 to 1920.

Some of the death certificates issued in rural district prior to 1920
are kept in the Provincial Record Offices; in a large number ol cases |
have tried to find these certificates, but many of them have disappeared,
and the filing arrangements are so defective that it is very often im-
possible to trace the certificate in question. (Sometimes several hundred
certificates were bundled up quite unsystematically). The importance of
these certificates is often attenuated by the fact that at the time they
were nolt infrequently in thinly populated districts issued by laymen
appointed for that purpose. Only in very few cases did I succeed in veri-
fying cancer deaths in this way, and broadly speaking it may be said
that it is not possible to verify the cause of deaths which have occurred
in the rural districts prior to 1920, and that the vast amount of work
involved is not in any way commensurate to the degree of certainly ob-
tained. As far as living relatives who have been stated to suffer from
cancer were concerned, it was necessary to apply to their physician or
the hospital department in which they had been treated.

In 200 cases of cervical cancer I succeeded in obtaining information
about 222 cases of cancer in the families. In 90 cases of cancer of the
corpus I found 163 cases of cancer in the families.

Table 4 shows the number of verified cancer cases in relatives of
patients with cancers of the cervix and corpus uteri and the way in which
the verification took place. |

Among the relatives of the patients with cervical cancer there were
31 deaths due to cancer occurring in the rural districts prior to 1920. I
“managed to get a hint of the diagnosis in ten cases, either by death
certificates or because cancer was stated to be the cause of death in the
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Table 4.

Verifieq Y crified Died in rural

N}”f_llfﬂ; by death hﬂi)f“'ll districts prior N“"""*f"iﬁ"d Total
of cases ,optificate ]'[:Clﬂ!‘;l to 1920 CEBES
Per cent,
(Cancer of the cervix.. 200 150 34 21 (+ 10) 1 =137 222
Cancer of the corpus . 90 127 11 17 (4 3) 9 = 3.9 163

The figures given in parentheses under “Died in rural districts prior to 1920 show the
number of death certificates actually found.

church register; of the remaining 191 cases, seven, or 3.7 per cent. could
not be verified. |

Among the relatives of the patients with cancer of the corpus there
were 20 deaths due to cancer occurring in the rural districts prior to
1920; here I found three death certificates; five of the remaining 143
cases, or 3.5 per cent. could not be verified.

Under non-verified cases I have included partly cases for which no
death certificate could be found, and partly cases in which the death
certificate or the hospital record gave a cause of death different from
that stated by the proposita but where, nevertheless, the anamnesis
pointed so distinctly to cancer that it was thought justifiable to include
the case. |

The information obtained has been surprisingly exact; of diseases
erroneously stated as cancer I should mention the following: peritonitis
with perforation of the duodenum, perforating gastric ulcer (for cancer
of the stomach), chronic empyema of the chest (for cancer of the lung).
i think that nobody can reasonably be blamed for such mistakes.

3. Control Material.

As controls for the patients with cervical cancer I used 200 unselected
persons with the same age distribution. '

Although it would seem far easier to examine the families of control
persons than of the patients, as stated by Videbak the reverse is the
case, since the control persons do not take quite the same interest in the
investigations as do the affected individuals whose disease is being studied.

When therefore Videbek, after having completed his work on heredity
in leukemia, invited me to use his control material, I was very pleased
to accept. Videbaek’s control material had been just as thoroughly elabor-
ated as the families of his patients and comprised propositi from different
social classes. I could not exclusively use Videbak’s control material be-
cause the age distribution differed from that of my own material, but of

“his 200 control pedigrees I used 112 as controls for cervical cancer. I
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collected the remaining 88 control persons at Rigshospitalet, Surgical De-
partment, CC and D, Copenhagen. Like Videbak, I chose individuals who
had not at any time suffered from malignant disease. They were mainly
chosen among patients admitted to the hospital for fractures, burns,
appendicitis, etc.

In this way I succeeded in collecting a control material of 200 healthy
persons with the same age distribution and the same social variation as
the propositae.

The interrogation took place along the lines described, and since in
every single case questions were asked of several members of each family,
I have not exclusively used women, although it has been maintained that
men are apt to give less complete information about their families than
women.

In the control families collected by me (chiefly the younger age
groups) there were 89 cases of cancer, of which 55 were verified by death.
certificate, 17 by hospital record, 13 had died in rural districts prior to
1920, and four could not be verified (5.3 per cent.). In Videbexk's total
control material 15 of 181 cancer cases could not be verified, i. e. 8.3
per cent.

Twenty-five of the 88 controls collected by me were used in the
investigation of the 90 cases of cancer of the corpus; the remaining 65
came from Videbxk’s control material.

[t will be seen both for patients and for controls that some relatives
had died from cancer in rural districts prior to 1920 (for propositae with
either form of uterine cancer 51 persons out of a total of 385). As there
was agreement between the cause of death stated by those interviewed
and that on the death certificate in approximately 95 per cent., I found
it justifiable also to include these cases in both materials.

As in the patient material, the problem consisted in the majority of
instances in finding the death certificate; for a minor part the information
desired was obtained by application to hospitals or physicians. As is also
emphasized by Videbak, the figures obtained for cancer cases in a family
are, of course, minima, but it may be supposed that few cases have escaped
the attention of the propositae. Cancer deaths in a family will generally
be known by the other members of the family, as far as closer relatives
are concerned.

During recent years a steadily increasing percentage of cancer patients
‘has been cured of their disease, a fact which makes it less dramatic, and
henece less known among members of the family. As far as absolutely
curable cancer is concerned, such as skin cancer, the investigation fails
completely; in spite of constant questioning about possible radiation treat-
ment of diseases in the family information has been obtained of few cases
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only. Both Jacobsen and Videbxk had the same experience with such
diagnoses. |

In order to check the reliability of the investigations on this point I
have examined death certificates for a total of 300 persons related to the
propositae for whom the cause of death was stated to be some disease
different from cancer. This examination revealed only two cases of cancer
not previously stated. A similar supplementary examination among rela-
tives of the 88 control persons was made, based on 100 death certificates,
and only one case of cancer not previously known was disclosed.

At the examination of 387 death certificates for relatives ot propo-
siti Videbaxk found no case, which had not previously been stated as
death due to leukemia or cancer, and at the examination of 300 death
certificates for relatives in the control material he found only four deaths
due to cancer, which had not previously been stated as such. Thus it has
been possible to verify the deaths stated by the relatives to be due to
cancer in over 90 per cent. of the cases, and only in four instances out of
100 I found death due to cancer, which had not previously been stated
(i. e. 0.75 per cent.). Thus the information obtained proved very reliable.

4. Material of Propositae and their Relatives.

a. Propositae.

To form the basis of my genetic investigations 296 cases of cervical
cancer and 142 cases of cancer of the corpus ' were collected as propositae.
Even though these two forms are cancers of the same organ, they differ
with regard to site, age distribution, histology, and in several other re-
spects to such a degree that the only thing they have in common is that
they are located to the same organ. After some time spent on studies of
cervical cancer, which owing to its higher incidence is more easily ac-
cessible, it seemed important also to include cancer of the corpus, as i
might be anticipated that, also genetically, the two forms would be
different. This supposition was supported by previous reports in the lite-
.ature. in which it has often been emphasized that adenocarcinoma, which
is the commonest type of endometrial cancer, shows a more pronounced
tendency to heredity than squa:iwus-ce]l .arcinoma, which is the com-
monest type of cervical cancer.

The 296 cases of cervical cancer have all been collected at the Radium
Centre in Copenhagen, which receives patients from Copenhagen, Sjeel-
land, Lolland-Falster, and Bornholm. Thus all the patients have been
hospitalized, but since at present 98 per cent. of all cervical cancers and
92 per cent. of all cancers of the corpus are hospitalized in Denmark
(Clemmensen & Busk, 1948), no special selection can be said to have
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taken place. Of the 296 cases of cervical cancer 96 could not be used.
Only a very small number (five) refused blankly to co-operate in the
investigation. The remaining 89 were either born out of wedlock, or
abroad, or were without sufficient knowledge of their families and thus
unable to supplement the information already obtained.

Finally, there were a few instances in which the information obtained
could not be verified.

The preparation of the family anamneses began in 1943 and were
continued, with some interruptions, until 1946. The investigations of the
patients with cancer of the corpus were commenced in 1943 and con-
cluded in 1947.

[ have been in touch with 142 patients with cancer of the corpus, of
whom 52 had to be excluded for the same reasons as the cases of cervical
cancer.

Seventy-seven of the remaining 90 patients with cancer of the corpus
‘ame from the Radium Centre in Copenhagen, but as the disease is com-
paratively rare, I obtained permission to supplement the number with 13
ases from other hospitals in Greater Copenhagen (Bispebjerg Hospital,
Department A, three cases; Department D, two cases; Department F, one
case; Kommunehospitalet, Department 5, three cases; Sundby Hospital,
Surgical Department, one case; Diakonissestiftelsen, Surgical Department
A and B, -three cases).

The patients from the hospitals of Greater Copenhagen and a few from
the Radium Centre, who had not previously been examined, were sum-
moned to report for examination at the University Institute for Human
Genetics. Information as to the domiciles of these patients was received
from the Cancer Registry.

The selection of all propositae was quite casual, irrespective of age
and without any preceding knowledge of possible cancer cases in the
family.

I had now 200 acceptable cases of cervical cancer, a number which
according to experience is sufficient to form the basis of a genetic ana-
lysis. The number of cases of cancer of the corpus, 90, is perhaps smaller
than desirable, but I chose to stop at this figure because it would take a
disproportionately long time to collect more cases owing to the relative
arity of the disease, and the work involved would have been almost
beyond the reach of one investigator. ‘

All the diagnoses have been made by competent diagnosticians and
in all instances followed by histological verification.
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b. Diagnosis.

In all instanees the diagnosis has been made on the basis of a careful
clinical examination in connection with microscopical examination of
biopsy specimens.

[n cervical cancer a distinction between cancer of the cervical canal
and cancer of the portio vaginalis has not been made, since such a di-
stinction is often practically impossible. The classification of the various
stages of cervical cancer has been carried out according to the principles
laid down by The Radiological Subcommission of the League of Nations
in 1928. |

Histologically, the majority of cervical cancers were solid carcinomata
(195 cases), four were adenocarcinomata, and one adenocarcinoma -+
solid carcinoma. '

The 90 cases of cancer of the corpus were distributed as follows: 68
adenocarcinomata, 10 solid carcinomata, 10 adenocarcinomata + solid
arcinomala, one sarcoma, and one sarcoma or anaplastic carcinoma.

I have not recorded the clinical and histological examinations in detail
as my principal object was to ascertain that each individual case repre-
sented an indisputable case of cancer. In the case histories I have there-
fore briefly stated the stage of each individual case of cervical cancer as
the result of the clinical examination and the collective histological diag-
nosis of the cases of uterine cancer used., '

¢. Age Distribution of Propositae,

To ensure that the propositae should be representative of the disease
as’ it occurs in the population it was of importance that their age distri-
bution corresponded with that of all cases occurring within the period
of collection.

The Cancer Registry (Clemmensen & Busk, 1948) has worked out the
following diagram of the age distribution of uterine cancer in Denmark
for the years 1942, 1943, 1944, comprising 1633 cases of cervical cancer
and 504 cases of cancer of the corpus notified to the registry.

It will be seen that the curves differ on essential points. The curve

indicating cervical cancer commences at .the age of about 25 years, in-

creases steeply to a maximum between 45 and 50 years, then falls less
steeply, reaching its minimum between 85 and 90 years, and finally rises
a little again. The curve for cervical cancer differs from those of most

other forms of cancer — e. g. skin cancer where the curve is constantly
increasing —— in having its maximum between 45 and 50 years. Incident-

ally, just in this age group the curve for breast cancer (Clemmensen,
1948) shows a temporary fall, which is again superseded by an increase.
The common decrease of the curves for breast cancer and cervical cancer
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suggests a common cause of the decrease of the frequency, possibly a
cessation of carcinogenous influence.

Fig. 2.
Age distribution of uterine cancer in Denmark for the vears 1942, 1943, and
1944, comprising 1633 cases of cervical cancer and 504 cases of cancer of the
corpus notified to the Danish Cancer Registry (age when first seen in hospital).

THE DANISH CANCER REGISTRY
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Cancer of the corpus occurs at a later age. There are only very few
cases before the age of 40, then curve rises steeply, reaching a maximum
between 55 and 60 years, and falls again (less steeply) to a minimum
between 85 and 90 years. The vast majority of cases occurs after the age
of 50, i. e. after the menopause. Both curves show a fairly even course
and no two-peaked distribution as found by Jncob.sen in breast cancer.

The age distribution of the cases of cancer of the cervix and corpus
uteri collected by the author was as follows:
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Table ).
Aoe distribution (quinquennial groups) of the cases of cancer of
the cervix and corpus uteri collected by the author.

Cancer of the cervix uteri Cancer of the corpus uteri
AL
Cases used 1'\'1i;ilLT:.]T-tl Cases used r\tl":!ll:l;.ll
2= o 11 4 () ()
Yy L el v 23 8 Wi 0
R Lt B e e S 32 14 2
40—44 ........ 31 16 5 3
45—49 ........ 20 16 7 )
o)—o% .. ... ... 29 6 24 7
i B 22 3 19 ]
60—0b4 .. ... .. 14 14 22 12
ObO—DY o ] 6 11 §
Pl | “Ry o S SR 8 | 3 5
MO~ Witc os w5 7e0s () \ 2 4
S0=—=84" . ... l () 0 1
Total .. 200 9b 90 02

Fig. 3.
Age distribution of the 296 cases of cancer of the cervir, of which 200 were
used (black areas). whereas 96 had to be excluded (white areas).
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Fig. 4.
Age distribution of the 143 cases of cancer of the corpus, of which 90 were
used (black areas), whereas 52 had to be excluded (white areas).
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[t will be seen that there are no cases of cervical cancer below the
age of 25 years. After 30 years of age the number increases rapidly,
reaching a maximum belween 40 and 45 years, after which the curve
talls evenly. The maximum for my cases occurs a little earlier than it
did in the curve representing the cases of cervical cancer for the whole
country.

[ have not found any cases of cancer of the corpus below the age of
30 years. The maximum occurs between 60 and 65 years, i. e. somewhal
later than in corresponding surveys of all the cases of cancer of the corpus
tor the whole country.

However, the Radium Centre receives its patients only from Copen-
hagen, Sjelland, Lolland-Falster, and Bornholm. A comparison of the age
distributions in this district and the whole counlry (Busk) shows almost
complete coincidence of the curves. Yet as far as the younger age groups
are concerned, the frequency of cancer of the corpus is slightly lower
tor the district of the Radium Centre than for the whole country,

Of course, the ideal would be to state the age al the onset of the
disease, but as this is impracticable, I have chosen to state the age af

admission in conformity with the method employed in the material used
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Fig. 5.

Age at first hospitalization of 952 cases of cervical cancer and 254 cases of
of cancer of the corpus during the period 1942—44.
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for comparison comprising all hospitalized cases and deaths due to uterine
cancer in the period 1942—44 from the district of the Radium Centre.
The latter material comprises 952 cases of cervical cancer and 254 cases
of cancer of the corpus. The age distribution is shown in the probability
osraphs in fig. 5 and 6. .

It will be seen that as far as cancer 'of the corpus is concerned, the
curves are essentially alike, yet so that there are fewer patients at the
more advanced ages than common in the district of the Radium Centre.

The whole course of the curve for cervical cancer shows a small
diviation, my patients being, on an average, abeut 18 months younger
than those from the district of the Radium Centre.

On the basis of these findings it may be concluded that with regard
to age distribution there is no essential diviation between the material
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Fig. 0.
Age at first hospitalization of 200 propositae with cervical cancer and
| 90 propositae with cancer of the corpus.
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from the district of the Radium Centre and that of the author which in
this respect must thus be regarded as representative.

d. Age Distribution of Control Persons.

In order to constitute a suitable control group for a disease which
does not manifest itself at birth, it must be required that with regard
to age distribution it is in conformity with the patient series. It is not
only neeessary that propositae and control persons are of the same age,
but also that there is good agreement between the age distributions of
the relatives of the two groups. For this purpose the propositae were
divided into quinquennial groups, and in the arrangement of the control
material I also divided Videbxk’s control material into such groups, and
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through a comparison with my series of propositae it appeared that it
was possible to use 112 of Videbak’s controls; the others were either
younger or older than my propositae.

[ have collected the remaining 88 control persons in such a way that
agreement between the quinquennial groups in the propositae and control
materials was ensured. | '

The age distribution of the propositae and control materials and the
number of persons in the various categories of relatives appear from the
following tables.

Key to Abbreviations.

Fathers = F Mothers = M

Brothers = B I Sisters = S

Maternal grandfathers = MGF Maternal grandmothers = MGM
Paternal grandfathers = PGE Paternal grandmothers = PGM
Maternal uncles = MU Maternal aunts = MA

Paternal uncles = PU Paternal aunts — PA

SO0Nns = Sn Daughters = D

WChildren = C

These abbreviations are used in the next and some of the following tables.

The genealogical tables for the 200 patients with cervical cancer
comprise a total of 3808 persons, of whom more or less precise data
were obtained, and 160 persons (i. e. 4.0 per cent.), of whom no infor-
mation could be obtained. '

The genealogical tables for the 200 controls comprise 3581 persons
+ 134 (i. e. 3.6 per cent.), of whom nothing is known.

 The genealogical tables for the 90 patients with cancer of the corpus
comprise 1564 persons; there were 72 persons (i. e. 4.4 per cent.), of
whom no information could be obtained.

The corresponding control material comprises 1637 persons, and here
there were 83 persons (i. e. 4.8 per cent.), of whom no information could
be obtained.

It is thus seen that also with regard to the number of persons of
whom no information could be obtained there is good agreement between .

the patient and control materials.
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¢. Average Number of Relalives.
Per proposita with cervical cancer 19.0
Per control in cervical cancer 17.9
Per proposita with cancer of the corpus 17.4
Per control in cancer of the corpus 18.2

The materials show good agreement; yet there is a certain dilference
between the patient and control materials in cervical cancer, which is
due to lhe fact that a relatively large proportion of the controls were
unmarried, and the two categories sons and daughters are therefore
numerically smaller in the control group. Apart from these groups, which
for all practical purposes are of minor importance in the investigations
presented here, there is good agreement between the various groups.

The control group is thus seen to be in good agreement wilh the
patient group both with regard to the age distribution in the various
groups ol relatives and the size of the families, and also as far as domicile,
occupation, and social conditions are concerned.



Chapter III.

A. CANCER OF THE HUMAN UTERUS

1. Introduction.

Cancer of the Uterus. Monographs and More Comprehensive Studies on
Cancer of the Uterus.

Cancer of the uterus has been known since Antiquity, and numerous
hypotheses have been advanced as to the genesis and causalive factors
of the disease.

About a century ago Cruveilhier wrote in his large Anatomie patho-
logique du corps humain that he had tried in vain to solve the etiology
of the disease. He wrote, “Vraiment ai je interrogé les antécédents de la
vie des malades pour pouvoir y decrouvrire quelque cause au moins
¢lognée de cette terrible maladie. La vie la plus irréprochable comme la
plus dissolue, la stérilité comme la fécondité, les grossesses et les accou-
chements les plus heureux comme aussi les plus malheureux, I'allaite-
ment comme le defaut d’allaitement, Ia menstruation la plus reguliére,
comme la plus irreguliére, 'avortement ou le defaut d’avortement, une
vie aclive, labourieuse, comme aussi la vie la plus inoccupée, I'heredite,
le temperament, les scrofules, la syphilis, les fluers blanches, les polypes
uterin, les tumeurs fibreuses, aucune circonstance appreéciable en un mot
ne parait exercer la moindre influence sur le développement du cancer
uterin”.

As early as 1924 von Siebold wrote his little book on cancer of the
uterus; he described especially the clinical aspects of the disease, and
they are so accurate and complete that they may be read with advantage
to this very day. His discussion of the etiology is, however, rather fan-
tastic. He expresses the belief that cancer of the uterus is most frequently
encountered in women with many pregnancies and difficult parturitions,
and further that the use of pessaries, scrofulous constitution, and reading
of novels may play a role in the genesis of the disease.

In 1858 Wagner published a monograph on the pathological anatomy
of cancer of the uterus. It was a fundamental patho-anatomical work,

-
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in which he laid the foundation of the knowledge of the macroscopical
anatomy and the extension of matastases in cancer of the cervix uteri.

A fundamental stastistical work on cancer of the uterus was published
by Sibley in 1859.

Ruge & Veit (1881) were the first to deseribe cancer of the corpus
uteri.

Only after that time a clear distinction was drawn between the two
forms of uterine cancer; this was done, e. g. by Pean (1895), who gave
an excellent description of the clinical picture and histology of both forms.

Schottlander & Kermauer (1912) added further to the knowledge of
the pathological anatomy of the disease.

In his large compilatory work from 1911, Lehre von Krebskranlkheiten,
J. Wolff gave a detailed survey of previous publications on uterine cancer.
In 1915 J. L. Faures published his book carcinomata of the uterus, in
which he chiefly discussed the therapy.

Of more recent comprehensive works on uterine cancer E. Hurdon’s
book from 1942 may be mentioned. (The material of the book has been
collected in the Maria Curie Hospital, London).

2. The Incidence of the Disease in Denmark and the Ratio hffHH’f n
Cancers of the Cerviv and the Corpus Uteri.

According to the notifications received by the Cancer Regisly during
1942—44 (Clemmesen & Busk, 1948) ulerine cancers, comprising cancers
of the cervix and the corpus, form 17.01 per cent. of all cancers in women
and are thus the second largest group of cancers in women, The largest
group 1s breast cancers (19.25 per cenl.). The distribution of ulerine
cancers is as follows: 11.53 per cent. are cervical cancers, 3.83 per cent,
cancers of the corpus, and 1.65 per cent. non-specified uterine cancers.
(The ratio between cancers of the cervix and the corpus is thus approxi-
mately 3:1). The distribution of cancers of the cervix and the corpus
will, of course, depend on the age distribution within the group of the
population being considered (Clemmesen, 1946).

Cancer of the two parts of the uterus differs in many ways, and in the
following the differences will be discussed and the material ar anged
accordingly. It is obvious that the study of the relatively small number
of patients examined cannot add essentially to our knowledge of the
disease as such, but the small number may to some degree be compensated
for by the thorough knowledge of the preyious life-course of these
patients.
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3. Site in Organ and Histology of Tumours.

Most commonly cancer of the cervix uterti arises from the portio va-
ginalis, less frequently from the endocervix. In both cases a papillomatous
or infiltrating variety of cancer may develop. Histologically, it may be
a squamous-cell carcinoma arising from the epithelium lining the portio
vaginalis or endocervix, less frequently a eylindrical-cell carcinoma from
the glands.

The distribution of the 200 cases of cervical cancer in my material
was as follows: 195 solid carcinomata, four adenocarcinomata, and one
adenocarcinama + solid carcinoma. In 1942 Hurdon found among 1296
cases of cervical cancer adenocarcinomata in six per cent. of the cases,
whereas the remaining cases were solid carcinomata.

Pack & Lefevre (1930) had 0.42 per cent. adenocarcinomata.

Cancer of the corpus uteri arises from the cylindrical epithelium of
the corpus and, with a few exceptions, assumes the form of adenocar-
cinoma; sometimes a mixture of squamous-cell carcinoma and adenocar-
cinoma, and in rare cases true squamous-cell carcinomata may be en-
countered.

The distribution of the 90 cases of cancer of the corpus in my material
was as follows: 68 adenocarcinomata, 10 solid carcinomata, 10 adeno-
-arcinomata + solid carcinomata, one sarcoma, and one sarcoma or ana-
plastic carcinoma. '

Hurdon reported that adenocarcinoma was the most frequent variety
in her material, a mixture of adenocarcinoma and solid carcinoma was
also frequent, while there were only two cases of solid carcinoma.
Squamous epithelium is never found in the endometrium in normal adult
females (Hintze, 1928). How squamous epithelium develops in the corpus
in unknown. Sarcoma of the uterus is very rare; according to Hurdon
it constitutes only 0.5 per cent. of all malignant tumours in the uterus
(seven out of 1425 cases).

4. Etiological Factors.
a. Age at Onset of Disease,

Cancer of the cervix occurs most commonly before 50 years of age
with a maximum between 45 and 50 years, i. e. just before or aboul the
menopause, but it may also occur at any other age, right from early
childhood to advanced age. It is, however, very rarely encountered before
the twentieth year. In a series comprising 3000 cases from the Mayc Clinic,
Bowing & McCollough (1941) found only one woman under 20 years of
age; Hurdon reported one case, aged 18, among 1340 cases. Ackerman
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& del Regato (1947) had four per cenl. under 30 years of age in 453
patients. The Danish Cancer Registry: Two palients among 1633 were 20
years old; the oldest patient was 91 years.

Hurdon had three cases aged 86 years.

The youngest patient in my material was 26 years, the oldest 83 years;
44 per cent. were in the age group 4055 years.

Cancer of the corpus is most frequent after 50 years of age -
usually after the menopause. The highest incidence is found between 55
and 60 years of age. The disease is very rare before the thirtieth year.
Among 268 cases Hurdon had only one case between the ages of 20 and
29. The Danish Cancer Registry: Six of 504 patients were under 30 years;
the oldest patient was 88 years.

The youngest and oldest cases in my material were 36 and 78 years
respectively; 70 per cenl. were in the age group 50- 65 years.

It is noteworthy that adenoearcinoma of the uterus may occur in
childhood. The youngest case has been reported by Lockhart (1935) in
a girl aged two years and three months. The symptoms were vaginal
bleeding and discharge and a palpable abdominal tumour. Similar cases
have, for example, been reported by Hirst (1929) in a 15-year-old girl, by
Morse (1930) in a ll'l-}?e:il;-{ultl girl, and by Gilbert (1932) in an 11-year-
old girl. |

The age distributions of my material are in good agreement with those
reported in surveys from other countries. Only one survey from Russian
clinies, published by Parabuc¢er (1930) shows deviations from the age
distributions usually reported. He stated that 24 per cenl. afl all cervical
cancers were found between 25 and 30 years ol age. (In the survey
published by the Cancer Registry in 1944 3.9 per cent. of all cervical
cancers were found in this age group). In his comments on these fin-
dings Parabucev attributed the large number of cervical cancers in young
women to the effects of artificial abortions and to the use of contra-
ceptives.

In analogy with the curve for breast cancer the curves for cancers of
the cervix and the corpus have maxima, which differ from those of mosl
other forms of cancer, which usually have their highest incidence aboul
60 to 70 years or even later. From this Wespi & Sauter (1943) conclude
that these forms of cancer are related to the normal function of the organ
from which the diseases arise.

Even though a high incidence -— this applies partially to cervical
cancer and particularly to cancer of the corpus —— is found after the

menopause, the genesis of cancer 1s nevertheless supposed to be related
to the sexual function owing to the fact that through experimentally
induced cancers and occupational cancers it has been empirically estab-
lished that eancer has a prolonged latent period; in human cancers this
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latent period may be as long as from 10 to 25 years, which may in turn
explain the shift to the more advanced age groups of the highest incidence
of cancer. |

Wespt & Sauter (1943) find that the curve for cancer of the corpus
has a later and steeper fall than the corresponding curve for cervical
cancer; in other words, the highest incidence of the former extends over
a smaller number of years. The curves made out by the Cancer Registry
for uterine cancers show the same tendency. A conspicuous increase of
Lhe curve for cancer of the corpus occurs about the age of 40, and 51 per
cent. of the cases fall within the age groups from 50 to 65 years. The
corresponding curve for cervical cancer shows a considerable rise already
at 25 years, and 46 per cent. of all cases fall within the age groups from
40 to 55 years. |

b. Marital State.

Practically all investigators agree that an important causative factor
in uterine cancer is to be found in thé normal and patho-physiological
conditions related to pregnancy and parturition. A tabulated survey of the

marital state of the patients in series from the literature and my own
material is given below in Tables 7a and 7 b.

Table 7 a.
Marital state of the patients with cervical cancer.

Married

Author Year \;::::ﬁtlihur “:;51' :;;:E‘::‘&ll Unmarried
Per cent. Per cent,
Siblevs o T, 1859 135 123 = 91.1 12 ="8.9
Williams .5 .osL . 1908 156 146 = 93.6 10 = 6.4
Pack & Lefevre ... 1930 2134 96.5 30
EIY AR Net % e i 1942 1340 1278 = 95.4 62 = 4.6
= 7

Brobhackei s o = i 1948 200 186 = 93 14

~Table 7 b.
Marital state of the patients with cancer of the corpus.

Number of Mariiea

Author Year patients “'"“:; :;ll:ﬁ‘;;:]lp Unmarried
Per cent. . Per cent.

Norris & Vogt .... 1924 o b o 74 26
Lane-Claypon ..... 1927 15.4
Pack & lLefevre ... 1930 233 86.7 13.3
Masson & Gregg .. 1940 730 90 10
HUTHON 5 St 1942 268 179'= bbb 93'= 35
Brigbeckemre . o v 1948 90 60 = 72 20 = 23
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It appears from the tables that approximately 95 per cenl. of the
women with cervical cancer were married. The statements with regard
to cancer of the corpus are fluctuating (from 65 to 90 per cent. married).

If the propositae are divided according to their marital state and
compared with the calculated distributions (calculated on the basis of
the distribution according to marital state in Denmark east of the Greal
Belt (census 1940, V- A- 22) i. e. the district from which the Radiun
Centre receives its patients, and taking due regard to the age distribution),
the results are as shown in Table 8.

T'able 8.
Distribution of the patients according to marital state.

- W - ': i - _. \‘ﬁ. b | .*.. i
Patients with cervical cancer Patients with ""!“ F ol
the corpus

Caleulated Observed Caleulated

(ll}.*-;{*i-'\'t-tl
Unmarried ...... - 14 306.8 25 15.0
Married s 143 131.0 38 51.9
myoreed ... . 14 9.4 2 4.3
Widowed ....... 29 21.0 25 17.9
No information .. . 1.8 — (.9
Total .. 2010) ‘ 200,10 O(0) 90.0)-

Table 8 shows the well-known fact that there are fewer unmarried
patients with cervical cancer and more unmarried patients with cancer
of the corpus than should be expected. For married women the tendency
goes in the opposite direction. In both forms there are more widows than
should be expected.

A survey of the age distributions in cancers of the cervix, the corpus,
and the breast, made on the basis of a Danish material from the Cancer
Registry (Clemmesen, 1948) and divided according to marital state, shows
that in cervical cancer the increase occurs at an earlier age in married
women, i. e. married women develop cancer at a lower age than unmarried,
while a corresponding difference cannot be shown in cancer of the corpus.
In cancer of the breast the reverse is the case. Here the increase of the
number of cases occurs earlier in unmarried than in married women.
From this it may be concluded that the general disposition lo cervical
cancer is not very pronounced, but it is appreciably increased when the
women marry and bear children. In cancer of the breast child bearing

and lactation seem to have a prohibitive effect.

c. Fertility; Influence of Pregnancy and Parturition.
Many investigators have discussed the relation of uterine cancer to
fertility. It is generally agreed thal cervical cancer is more frequent in
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women who have borne children, while cancer of the corpus has the
highest incidence in nulliparae. It appears thal, on an average, ten per
cent. of the patients with cervical cancer are nulliparae, while the corre-
sponding figure for cancer of the corpus is 28 per cent. (Sibley, Roger
Williams, Knack, Pfleiderer, Masson & Gregg, Wespi & Sauter, Ackerman
& del Regato, Bowing & McCollough, Hurdon, and others).

On the basis of tables of the number of pregnancies in Danish women
during the period 1936-——40 prepared by the Cancer Registry it has been
calculated how many births might be expected- in the patient malerials.
A comparison between the actual number and the calculated number of
children in the patient materials is shown in Table 9a.

Table 9 a.

The actual and calculated numbers of births in patients with cervical cancer,
cancer of the corpus, and cancer of the breast (Jacobsen).

Ratio between

Actual number - Calculated number
Materials TSN O TFildrn actual and cal-
3 of children of [llll(llln_ R TR W | o
Patients with: b
CAanceer ol tRENCETVIX . ./ o e . 5206 401.0 1.312
Cancer.of the COrpus .- s 142 195.5 (.726
Cancer of the breast (Jacobsen) 285 420.7 0.677

Table 9 a shows that the fertility in patients with cervical canecer is
higher than in the population in general, whereas it is lower in patients
with cancer of the corpus, and in the latter category practically the same
as in patients with cancer of the breast. |

If the patients are divided according to the actual number of children
and compared with the calculated number, a divergency is also apparent.

It appears from Table 9b that the groups with many children contain
more patients with cancer of the cervix than should be expected and
fewer patients with cancer of the corpus, for which the figures are similar
to those found for patients with cancer of the breast (Jacobsen).

The relatively high number of births for patients with cervical cancer
as Wespi & Sauter point out — the more striking because this form
of cancer is often found in younger women in whom a smaller number
of births should be expected since they often die before the end of the
reproductive period.

Cervical cancer in virgins is very rare; however, Peller (1922) reports
two cases. Among 497 cases of uterine cancer Knack (1912) claims never
to have seen cervical cancer but not infrequently cancer of the corpus of
a virgin uterus. Knack expresses the belief that the disposition to cervical
cancer increases with the number of births. Hurdon claims that child
births after the first do not seem to be a predisposing factor, and in agree-

1S
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Table 9 b.
Distribution according to the number of children of patients with cancer of
the cervix, cancer of the corpus, and cancer of the breast (Jacobsen) compared
with the calculated number.

Patients with cancer Patients with cancer Patients with cancer
Number of the cervix of the corpus of the breast
of children e T e - -

Observed Calculated Observed Caleculated Observed  Caleulated
)RR il s 206 13.8 30 17.5 70 39.0
B R . bk e 44 00.1 17 alii 03 47.9
BRI i T § im0 % 44 47.3 13 21.6 31 47 .4
) OB e A et i s 30 26.0 10 12.3 2() 26.8
e N T T 24 13.3 4] 6.5 16 14.0
AL T 3 s s 12 7.7 i 3.9 2 8.4
3 A TR 7 4.2 0 2.2 1 4.6
O Tk e e 5 2.7 1 1.4 2 3.0
s 0 03 i 2 1.6 1 0.9 2 1.9
9 and over ... O..% 3.3 0 2.0 () 4.0
Total .. 200 200.0 90 90.0 197 197.0

ment with this Deelman (1920) expresses the opinion that the incidence
of cervical cancers does not increase with the number of births. It is, of
course, especially obstetrical traumas which have been held responsible
for the fact that the cervix is so frequently the site of the cancer in
multiparae.

Emmet (1878) maintained that a cancer of the cervix may always be
traced back to poorly healed lacerations. Some investigators have ex-
pressed the opinion that the cancer should be due to regenerative changes
in the laceration, others that the cancer was more likely to be due io
the eversions and inflammations in the cervical mucosa arisen from the
lacerations. Although unhealed infected cervical tears may be supposed
to be precursors of cancer, it is doubtful if a smooth well-healed tear
can undergo malignant changes.

In the examination of several hundred cases of cervical cancer Hurdon
found no evidence that simple trauma was concerned in the production
of cancer, and in the cases of healed lacerations there was no apparent
relation to the cancer. Ny

That even repeated traumas need not necessarily be concerned in the
production of cervical cancer can be seen from the fact that this disease
is very rare in cases of prolapse of the uterus (Craver, 1935).

d. Influence of Hormonal and Inflammatory Changes on Cervical Cancer.

For many years the changes occurring at childbearing and their se-
quelae were considered the most important factors in the origin of cer-
vical cancer. Many investigators are now in favour of the view that purely
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physiological changes in the cervical epithelium during pregnancy may
play a role. Hofbauer (1931, 1939) has examined sections from cervices
in pregnant women and has found downward epithelial proliferations
without simultaneous infectious changes. Hofbauer concludes, “The cel-
lular changes which occur in the cervical mucosa during pregnancy may
perhaps elucidate the problem in as much as pre-existing epithelial proli-
feration, irrespective its cause, has in recent discussions been given a
prominent position as a potential factor predisposing to malignancy”.

Hofbauer is thus of the opinion that when cervical cancer pre-emi-
nently affects women who have borne children, this must be attributed
to the excessive hormonal stimulation of the cervical mucosa during
pregnancy, originating from the ovaries. (Doisy, Thayers & Veler (1930)
and Butenant (1929) have shown that estrogenic substances which are
found in the urine of pregnant women have an effect similar to that of
the highly carcinogenic 1:2:5: 6-dibenzanthracene).

Hofbauer’s views are also to some extent supported by pathological
studies by Schiller (1928), Hurdon, and others, who have shown that pre-
‘ancerous changes in the cervix need‘not necessarily be found in places
with cervicitis or cervical lesions, but on the contrary are often found
in apparently normal epithelium.

Some recent discoveries shake, to some extent, the foundations of
the theory of inflammation as a cause of cervical cancer. As will be men-
tioned under the section on uterine cancers in experimental animals, it
has in some instances been possible to induce malignant tumours in the
cervix of experimental animals by estrogénic hormones. Histologically,
these tumours are cancers and can infiltrate the rectum and the bladder
wall and give metastases to the regional lymph nodes.

As stated by Taylor (1944) the main problem must then be to find
a satisfactory probability that hormonal conditions in women with these
types of tumours resemble those which must be artificially established
in order to induce similar tumours in experimental animals.

The methods for investigating ovarian function are still incomplete,
and the clinical probability of hormonal disorder with development of
tumour is indirect and difficult to evaluate. The difficulties are in-
creased by the fact that secretion of estrogenic hormones at the time when
the patient has developed a tumour does not say anything about the con-
ditions when the tumour began to develop — months or years before.

Cancers of the portio vaginalis do not seem to have a tendency to be
associated with other changes attributable to an estrogenie causal factor.
Such cancers have not been reported in association with granulosa-cell
tumours, and they seem to have no connection with hyperplasia. When
uterine cancer and breast cancer occur in the same person, the corpus has
a higher incidence of involvement than the cervix. '
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Even though the theory has gained ground during the last 10—15 years
that cervical cancers may be produced as a result of hormonal changes,
whether physiological or pathological, it does not, however, explain the
fact  that fortunately it is only a minority of women who have borne
children that develop cancer of the cervix. Many investigators are still
inclined to believe that abnormal changes of the mucosa of the cervix
due to inflammation are concerned in the production of cervical cancer,
or that a combination of these two factors must be present.

Cervicitis so common especially in married women is often considered
a precancerous lesion. Orndoff (1931) regards the pathological cervix as
the most common example of a precancerosis, which he defines as follows,
“A condition of the tissues in which they have suffered insult from
irritation which may affect growth control to such an extent that hyper-
plasia and malignant tendencies may follow”. He emphasizes that cells
exposed to irritation may lose all their functions except the fundamental
properties, reproduction and growth.

In an investigation on cervical cancer in young women Schreiner &
Wehr (1934) found that all, except one, had borne children, and all of
them complained of leukorrhea.

In a series of 850 infected cervices, Bailey (1930) found that chronic
cervicilis is an important causative factor in cervical cancer. _.

Among my 200 cases of cervical cancer there were 22 (11 per cent.),
who gave a history of previous hospitalization, and often operation, for
inflammation of the genital tract.

After adequate treatment of 2895 cases of cervicitis, followed up for
ten years or more, Craig (1938) found that no single case developed a
cervical cancer, and consequently he believes to have averted this tumour
in 112 women.,

A careful and adequate therapy of cervicilis must therefore still be
considered important to the prevention of cervical cancer.

¢. Influence of Hormonal Changes on Cancer of the Corpus.

(Inter alia, the interrelationship between endometrial hyperplasia,

estrogen-producing tumours in the ovaries, and endometrial cancer;

age at menopause; influence of hormonal therapy).

While the influence of a possible estrin stimulation on the genesis of
cervical cancers is not definitely known, these conditions have been more
fully elucidated as far as cancers of the corpus are concerned.

The earlier view that cancer of the corpus might be provoked by a
chronic endometritis, has now been almost completely abandoned. Chronic
endomelritis in the corpus is a rare lesion as compared with chronic
cervicitis, |

Healy (1940) is of opinion that obliteration of the cervical canal with
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retention of fluid may possibly irritate the mucosa and give rise to ab-
normal cellular proliferation and development of carcinoma.

Crossen & Crossen (1941) have emphasized that in women with can- :
cer of the corpus the menopause is often delayed, i. e. occurs after 50
years ol age. This means that the endometrium has been subjected to
estrogenic activity for an unduly prolonged period. The endometrium is
a very sensitive barometer registrating the slightest fluctuations in the
ovarian estrogenic activity. While the estrogenic activity up to the time
of cessation of normal menstruation cannot with certainty be supposed
to have any pathological effect, Crossen & Crossen regard a continuation
of folliculin stimulation beyond the age at which menstruation should
normally end and involution of the endometrium begin, as pathological
and capable of creating favourable carcinogenic conditions. i

Crossen & Crossen find that most of their patients with cancer of the
corpus have a delayed menopause and exhibit signs of an abnormal estrin
stimulation, conditions manifesting themselves as endometrial hyper- _‘
plasia. The histological picture of an endometrial hyperplasia is as follows
(Taylor, 1944) : Glands of varying size, surrounded by non-secreting epi-
thelium. The picture varies from one which is difficult to distinguish
from normal proliferating epithelium to changes which may be suspected
to represent an incipient adenocarcinoma.

An examination of the age at menopause of my patiehts with cancer
of the cervix and cancer of the corpus compared with corresponding fi-
gures from a report of 731 cases of cancer of the corpus published by
Masson & Gregg (1940) is given in the following table.

In a comparison with 190 women, picked-at random as controls, Mas-
son & Gregg did not find any definite delay of the menopause in patients
with cancer of the corpus.

-""f-d- . -

T'able 10.
Age at menopause in propositae with cancer of the cervix and cancer of the
corpus and the corresponding figures from Masson & Gregg's report of 731 cases
of cancer of the corpus.

Premature Menstruation

' menopause  Nepopause ceased at 50

Number Postmeno- Premeno- produced by before or later or
of cases pausal pausal operation 50 vears continuing at
or radiation ; examination

‘therapy after 50 years
Per cent, Per cent. Per cent. °~  Per cent. Per cent.

Own cases:
Cancer of the cervix 200 81 = 40.5 115 = 97.5 4 =
Cancer of the corpus 90 T =T 15 =L/ 5]

2 20 = 63 33 = 37
6 37 = 49 39 = 51

Masson & Greqgq's cases:

Cancer of the corpus 731 498 300 of 498,

0 12
3 i. ‘. 60

|
e

68 221

|
|
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Randall (1945) found that 35 per cent. of his cases of cancer of the
corpus menstruated up to or after the age of 51 years, while this was
the case with only eight per cent. of a control group.

An examination of the age at menopause in 302 women from Copen-
hagen was carried out by Clausager-Madsen & Ytting in 1942. From their
report it appears that in 60 per cent. the menopause occurred before the
age of 50, 40 per cent. after 50.

My own investigations also point to a delayed menopause in patients
with cancer of the corpus; menstruation ceased at a later age than in
cervical cancers, and it must be justifiable to conclude that endometrial
hyperplasia and, perhaps, cancer of the corpus may be intimately related
to an abnormal folliculin production in the ovaries. (Also in cancer of
the breast a tendency to delayed menopause has been observed, Olch,
1937; Blank, 1944).

Herrel (1939) had never seen endometrial cancer in a castrated woman;
Smith (1941), on the other hand, reported three cases of cancer of the
corpus, which had occurred 15 years after bilateral oophorerectomy, which
according to Ackerman & del Regalo — means that the direct relation
between estrogenic hormones and carcinoma is still an open question.

In granulose-cell tumours and theca-cell tumours of the ovaries, which

both give rise to intense estrogenic hormone production, hemorrhage
from the hyperplastic endometrium will often occur, and there is a close
relation between these tumours and endomeltrial cancer, which has been
described by several investigators, e. g. Clemmesen (1948). An immediate
cure of endometrial hyperplasia can be effected by castration.

Ingraham, Black & Rutlege (1944) reported two cases of endometrial
cancer in women with granulosa-cell tumours and one case in a woman
with a theca-cell tumour of the ovary.

The relation of endometrial hyperplasia to cancer of the endomelrinm
is thus an important point.

Endometrial hyperplasia is, however, a relatively common disease,
and a direct transition from hyperplasia to cancer is difficult to demon-
strate; follow-up studies of endometrial hyperplasia have, in fact, shown
only very few cases of subsequent development of cancer.

In follow-up studies of 24 patients with indometrial hyperplasia Hintze
(1929) could not find any transition to cancer,

Nor did T'aylor (1932) find any transition to cancer in a series of 85 cases
of hyperplasia; in 15 of 152 cases of endometrial cancer he found signs of
hyperplasia (a figure which must be taken with some reservation be-
cause hyperplastic changes may be concealed by an extensive carcinoma).

Taylor & Millen (1938) found endometrial hyperplasia in 15 out of
34 cases of cancer of the corpus, (of 99 non-malignant control cases in
the same age group only 11 cases of endometrial hyperplasia were found),
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and Herrel (1939) found a proliferative type of endometrium in 48 out
of 50 cases of cancer of the corpus.

During recent years it has been observed that patients with cancer
of the corpus not infrequently also suffer from other diseases which
suggest hormonal imbalance. Ackerman & del Regato (1947) find a high
incidence of obesity, diabetes, and hypertension; Moss (in press) has
also frequently found diabetes in association with cancer of the corpus -
in 15 out of 23 cases —, a family history of diabetes in four cases, and
abnormally high blood pressure in 18 cases. .

Randall (1945) finds that women with cancer of the corpus are gene-
rally of short stature with broad hips and short fingers.

Unfortunately, these statements have been so scattered and appeared
so late that T have been unable to make a similar analysis of my series
of patients, but I am under the impression that these investigators are
right. An investigation of these conditions will be of great interest.

In this connection it will be natural briefly to discuss the development
of cancer in relation to treatment with estrogenic hormones. It is a well-
known fact that administration of estyogenic substances during the meno-
pause may give rise to endometrial hyperplasia and bleeding (e. g. Novak,
1944). While cervical cancer has been induced in experimental animals
by means of estrogenic hormones (Gardner, Allen, Smith & Strong, 1938),
endometrial cancer does not seem to have been produced in the same way.

Gemmel & Jeffcoate (1939) have reported development of cervical
cancer in three of 43 patients treated with estrogenic substances for senile
vaginitis and kraurosis vulvae. :

Fremont-Smith, Meigs, Graham & Gilbert (1946) report a case of
endometrial cancer, which developed after prolonged estrogenic therapy.

Clemmesen (1948) found premalignant changes in the endometrium
of a patient treated for ten years with large doses of estrogen.

(reist & Salmon (1941) did not find any case of endometrial cancer
in 200 women treated through prolonged periods with large doses of
estrogenic hormones.

In the opinion of Twombley & Pack (1944) a definite relationship
between treatment with estrogenic substances and development of endo-
melrial cancer has not been proved. McLead (1939) expresses the belief
that development of cancer need not be feared in the usual, fairly short
courses of treatment with small doses of estrogenic substances. The same
applies to Cramer (1939), who discusses the problem with a view to cancer
of the breast; yet he says that a history of breast cancer in the family
should call for care on the part of the physician.

- Zondek (1947) never observed the inducing of any malignant uterine
tumour during 20 years of clinical experience with estrogenic hormone.
In his opinion the fear that estrogenic hormone produces cancer in human

[
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beings is highly exaggerated. *Estrogenic hormone is a harmless drug,
although the limits of its dosage must, of course, be strictly adhered to,
as with every other drug...”

Even though it must be presumed that protracted treatment with large
doses of estrogenic substances aboul the menopause may have some in-
fluence on the development of cancer of the endometrium, it is, however,
of rare occurrence; with the extensive use of estrogenic substances in
gynecology an indisputable causative relation might be expected to be
more frequent. Only when substitution therapy, such as the administra-
tion of insulin in diabetes, is used for a number of years, the treatment
may — in view of the experience gained in animal experiments — be
said to involve a certain risk.

Some of my patients have given a history of estrogenic treatment
about the menopause, but not in any instance to such an exltent that it
might reasonably be supposed that the cancer was provoked by this
therapy.

f. Social Conditions of Patients.

For a long time it has been well known that cervieal cancer has its
highest incidence among the lower social classes, while cancer of the
corpus is considered more frequent in the higher social classes (see, e. g.
Schroeder (1886), Weinberg & Gastpar (1904), Johnstone (1939), and
Hartmann (1925)).

The 200 patients with cervical cancer and the 90 patients with cancer
of the corpus were divided according to the occupation of the husband
and, if unmarried, according to their own occupation into the following
groups: Employers, salaried employees, workers (skilled and unskilled),
and domestic servants, and the result is shown in Table 11.

A statistical evaluation of the figures does not disclose any significant

Table 11.

Social distribution of patients with cancer of the cervix and cancer
of the corpus.

Cancer of the cervix Cancer of the corpus

Occupation o — TN TRy B

Men Per cent. Women Men Per cent. Women
PINPIOVERS v oo s s visis oot 47 25.3 J 23 39.4 2
Salaried employees ...... 40 21.5 1 18 27.7 12

Workers (skilled and un- |

S R et 99 23.2 3 24 36.9 4
Domestic servants ....... 7 _ 7
Total .. 186 100.0 14 69 100.0 20

Unskilled workers alone .. 41 22.0 9 13.8
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difference between the distributions found for cervical cancer and cancer
of the corpus. It is seen that 53.2 per cent. of the patients with cervical
cancer are married to workers; the same applies to only 36.9 per cent.
of the patients with cancer of lhe corpus. The remaining cases, i. e. 46.8
and 63.1 per cent., are almost equally distributed on employers and
salaried employees in the two materials. Thus these figures provide stati-
stical evidence in support of the theory that cervical cancer has a higher
incidence than cancer of the corpus in the lower social classes. It is also
seen that the percentage of patients with cervical cancer married to un-
skilled workers is higher than that of patients with cancer of the corpus,
22 per cent. and 13.8 per cent. respectively.

From the columns showing the number of unmarried women it appears
that the cases are evenly distributed, apart from the group of salaried
employees. Among 14 unmarried patients with cancer of the cervix there
1s only one salaried employee; among 25 unmarried patients with cancer
of the corpus there are 12. Also among unmarried patients the tendency
seems to point to lower social conditions as far as cervical cancer is
~concerned. Judging from my visits to and interviews with the patients

and their relatives I am under the impression that a far greater degree
of poverty was prevailing among the patients with cervical cancer than
among those with cancer of the corpus. However, the above figures do
not fully reflect the actually existing difference in social conditions.

Also Hurdon finds a close relation of the development of cancer of
the cervix to the social conditions of the patients, but she considers the
problem so closely associated with fertility, which is also highest among
the lower social classes, that it is impossible to decide which of the two
factors has the predominant influence. It is, however, noteworthy that
also as far as unmarried women are concerned, there is a relation be-
tween cervical cancer and social conditions.

Stocks (1939) has investigated the mortality from uterine cancer (90
per cent. of the deaths are probably due to cervical cancer (Hurdon))
in various districts in England and Wales, and he, too, finds a close
relation to social standard and fertility, but no indication as to which of
these two factors has the predominant influence. However, the great
regional differences in the mortality from uterine cancer cannot be fully
explained on the basis of these conditions. Stocks quotes the Registrar-
General’s Report on Occupational Mortality from 1930—32:

“Although the resemblance between the gradient of fertility of married
couples according to social class and the gradient of mortality of married
women from uterine cancer naturally suggests some causative connec-
tion, the existence of a similar though not so steep gradient of mortality

according to social class amongst single women seems to show that other
important factors besides childbearing are involved?.

e — g
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In order to elucidate the problem Stocks suggests that comparative
investigations of “social stories™ and habits of two districts with a high
and a low mortality from uterine cancer should be carried out.

Hurdon believes that unhygienic habits may play a role. In this con-
nection it is interesting to note that it is a common experience that
prostitutes rarely develop cervical cancer. This was pointed out by Parent-
Duchatelet already in 1857. He thought that the explanation was that
most commonly prostitutes died of pulmonary tuberculosis before they
reached the cancer age.

In a report on a case of (syphilitic?) ulceration of the portio vaginalis
Howitz (1907) states that Rudolph Bergh has told him that during the
38 years in which he had been in charge of Rudolph Bergh’s Hospital
he had never seen a case of uterine cancer. It has, however, repeatedly
been reported that a strikingly large number of patients with cervical
cancer also has syphilis. Levin, Kress & Goldstein (1942) found syphilis
in 3.9 per cent. of the cases among 930 patients with cervical cancer. I
found syphilis in four cases, or two per cent. of the cervical cancers,
and in one case, or 1.1 per cent. of the cancers of the corpus.

g. Nationality.

There are several interesting factors in the relation of uterine cancer
to nationality.

An investigation by Smit (1941) comprising a series of 3106 women
treated at the Memorial Hospital for cervical cancer from 1916—37 shows
a strikingly small number of Jewesses among the patients,-while cervical
cancer forms the largest group of cancer in Italian and British women,
and particularly in negresses, in whom the incidence shows an increasing
tendency. He shows that the fertility among Jewesses is not lower than
that in Italien women. Jewesses are not all insusceptible to other forms
of cancer. (It is interesting to note that the ratio between cancers of the
cervix and the corpus, which in this country is 3:1, is almost the reverse
(approximately 1:4) among Jewesses in Palestine (personal statement
by Dr. H. Karplus, chief pathologist, Tel-Aviv, at a conference on cancer
statistics in Copenhagen in 1946, to Dr. J. Clemmesen). According to in-
formation collected on behalf of the Danish Cancer Registry in Palestine
by Dr. Holger E. Holm the ratio between cancers of the cervix and the
corpus in Jewish women was the reverse of what is found in non-Jewish
women in Western Europe. Thus in the Beiliusan Hospital at Petah Tikwa,
serving a population of 150-—250,000 during the years 1936—46, only
one case of cervical cancer and 25 cases of cancer of the corpus were
treated. The Municipal Hospital, Hadassah, Tel-Aviv, with a district of
200,000 people, treated one case of carcinoma simplex of the cervix and
five cases of carcinoma of the corpus from January 1943 to May 1946).




28

The circumecision of Jewish males and their extremely low incidence
of cancer of the penis may play a role, and Smit suggests a closer study
of the bacillus smegmatis. In this connection the special rules for sexual
hygiene provided in the Jewish law may also be emphasized. An orthodox
Jewess is not allowed to have sexual intercourse for seven days following
the cessation of menstruation, in which period she is considered unclean.
Before sexual intercourse 1s resumed, a cleansing bath and irrigation are
recommended. Also after childbirth abstinence is preseribed - after the
birth of a boy for 7 + 33 days, after the birth of a girl for 14 + 66 days.

Bohmert (1937), quoted by Stocks, discusses the relation of the birth
rate in a number of countries to the mortality from uterine and mammary
cancers. He shows that the two forms of cancer are closely associated
with the birth rate in such a way that the mortality from uterine cancer
decreases, while the mortality from mammary cancer increases with a
decreasing birth rate. The sum of the two forms of cancer is practically
constant. Japan is among the countries which have the highest mortality
rates from cervical cancer, while on the other hand, mammary cancer is
almost unknown among Japanese woinen.

(According to Cramer (1937) cervical cancers constitute 32 per cent.
of all deaths due to cancer among Japanese women; mammary cancers
three per cent. — a condition which is unknown in any other country).

It would not seem unjustified to treat comparisons of mortality figures
between countries of very different medical standards with some reser-
vation, but even though there may be a considerable difference belween
the incidences of uterine cancer in different races and nationalities, the
conditions are so closely associated with social standards, customs, fer-
titily, and sexual habits that definite hereditary racial differences cannot
be demonstrated with certainty.

(The problem of the relation of uterine cancer to nationality and
influence of social conditions has been discussed in detail by E. L. Kenna-
way in an article: The Racial and Social Incidence of Cancer, Brit. J.
Cancer, 2: 177, 1948).

B. CANCER OF THE . UTERUS IN
EXPERIMENTAL ANIMALS

While mammary cancer is the most frequent spuntnneoué tomour in
mice — in a report on a series of experiments extending over many years
Slye (1928) says up to 90 per cent. — malignant epithelial neoplasms
of the uterus are rare in mice (Slye, Holmes & Wells, 1944), but more
frequent in rats (Bullock & Curlis, 1930).
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Lacassagne (1932, 1936) showed that injection of estrogenic substances
could produce an increased incidence of mammary cancer in mice, both
females and males, and after such injections abnormal epithelial pro-
liferation of the cervix uteri has been observed. Precancerous and car-
cinoma-like changes in the cervix and the vagina have been described
by Suntzeff, Burns, Moskop & Leo Loeb (1938). By injections of large
amounts of estrodiol benzoate over a long period Gardner, Allen, Smith
& Strong (1938) succeeded in inducing a large carcinoma in the cervix
uteri with metastases of the lumbar lymph nodes.

Allen & Gardner (1941) and Allen (1942) induced cervical cancer in
up to 62 per cent. of the animals by injection of estrogenic substances.
The treatment of the animals extended over more than twelve months.
The tumour showed malignant character and was capable of infiltrating
the bladder and rectum and giving metastases to the regional lymph nodes.
It could also be transplanted to other animals and continue growth
without further injections of estrogenic hormones. Neither genetic
factors, nor the milk factor, which is so important in the development
of mummury cancer, seem Lo exercise any influence on the development
of cervical cancer in the experimental animals. From his experiments
Allen concluded that since cervical cancer does nol occur spontaneously
in mice, the high incidence in animals treated with estrogenic substances
suggests that endocrine factors are of extremely great importance in the
development of this form of tumour.

Recent investigations on experimentally induced tumours of the uterus
have shown that direct intrauterine application of synthetic carcinogenic
substances may produce a carcinomatous change of the endometrium in
mice and rats. Following intrauterine application of 1:2:5:6-diben-
zanthracene [lfeldt (1936) observed development of cancer. Perry &
Ginzton (1937) found development of polypi in the uterus and vagina
after cutaneous application of 1:2:5 : 6-dibenzanthracene. Pierson (1934)
succeeded in inducing uterine tumours in rabbits treated with ovarian
hormones. These tumours were of infiltrative character, but did not me-
tastasize.

In this connection it may be noted that Engle, Krakower & Hagensen
(1943) did not succed in producing uterine tumours in monkyes with
estrogenic substances.



Chapter IV.

ANALYSIS OF RELATIVES OF PATIENTS AND
CONTROL PERSONS WITH A VIEW TO
HEREDITY IN UTERINE CANCER

1. The Number of Cancer Cases in Families of Patients and of Conlrol
Persons.

In order to investigate heredity in uterine cancer I have, as described
in Chapter II, examined the cancer incidence among the relatives of 200
patients with cervical cancer and 90 patients with cancer of the corpus
(3808 and 1564 persons respectively).

a) Cancer of the Cervix Uteri: Cancer among the relatives of the pa-
- lients was found in 134 instances, or 67 per cent., and among the control |
relatives in 123 instances, or 61.5 per cent.

A total of 222 cases of cancer was found among the relatives of the
patients, 29 of which were uterine cancers, and among the control rela-
tives 223 cases of cancer, 17 of which were uterine cancers.

Taint in father’s family was found with 44 patients and 37 controls
— _ - mother’s g ) S e —= — 45 —
— - both father’s and o

mother’s — Lo = e = o £ 94 "l
—— - sisters and brothers

alone — - — 12 — — J —
o - children alone — S — 1 pati‘ent E R P

The distribution of the families according to taint is as follows:

Table 12. _
Distribution according to cancer cases of families of patients with cervical
cancer and of control persons.

Patients Controls
Cancer-free families .........c..... 66 77
Families with 1 case of cancer .... 78 - 61
— — 2 cases - — e 36 37
— — 3 == . — o el 11 16
— —_ 4 — - — & ahl 6 6
— —_ 9 — - — . 3 2
— ¢ PR Ianes (0 1

Total number of cancer cases ..... 222 223
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From this it will be seen that both the cancer incidence in the two
materials and the frequency with which cancer occurs within the families
are practically the same.

b) Cancer of the Corpus Uteri: Cancer among the relatives of the
patients was found in 70 instances, or 77.8 per cent., and among the con-
trol relatives in 60 instances, or 66.7 per cent.

A total of 163 cases of cancer was found among the relatives of the
patients, 18 of which were uterine cancers, and among the control rela-
tives 108 cases of cancer, 12 of which were uterine cancers.

Taint in father’s family was found with 21 patients and 17 controls
— - mother’s — — — — 24 — — 25 —
— - both father’s and

mother’s — — — — 21 — — 12 -
— - sisters and brothers
alone ] — - — 4 — - 6

The distribution of the families according to taint is as follows:

Table 13.
Distribution according to cancer cases of families of patients with cancer of
the corpus and of control persons.

Patients Controls

Cancer-free families ............... 20) - 30
Families with 1 case of cancer . ... 22 30

= — 2 .cases - — o 23 20

— R N T — 12 4

—_— — 4 — . — 8 5)

— —_ Y — - = 3 ()

- e N e e 2 1
Total number of cancer cases ..... 163 108

It will be seen that — unlike what was found for cervical cancer -

there are approximately 50 per cent. more cancer cases in the families
of the patients than in the control families, and that especially among
the patients there are several cases of heavy familial taint (i. e. four casés
or more); these conditions point to the existence of a hereditary pre-
disposition to cancer.
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2. Percentage of Cancer of All Sites in Various Categories of Patients’
Relatives Compared with Control Relatives.

a) Cancer of the Cervix Uteri.
Table 14%.

Percentage of cancer of all sites in various categories of relatives of patients with cervical
cancer and of control persons.

200 patients with cervical cancer : | 200 normal controls
Cretatives. - Number'  NULBer o, [ SNUCRSE  pep i NumbBend SEEAEE p i e SREpY
: tivf-sd- cancer cent. uterine  cent. ﬂltii't('tl_ cancer cent. uterine cent.
cases cancers ° cases cancers
Y T 200 26 13.0 200 22 11.0
RGERE -, 175 11 6.3 176 11 6.2
PerM. 2 Beasit’s 170 10 2.9 1 0.6 174 12 6.9 () 0
M s 3 b 200 28 14.0 6 3.0 200 25 12.5 6 3.0
MGl 78 S 181 17 9.4 173 23 13.3
MGEM: s = 183 20 10.9 3 1.6 189 24 12.7 3 1.6
B e e 495 9 1.8 Y 423 1 0.9
e s 12 N 488 22 4.5 10 2.0 449 9 2.0 1 0.2
DA . 262 1 0.4 151 2 1.3
Dl o 0 0 DESls #0 162 1 0.6 1 0.6
54 U, s 302 21 6.9 329 2 ARG
PR S Gore Ss a 20) 7.0 6 2.1 306 26 8.9 1 0.3
MATE 5. < 289 16 5.5 313 16 B
MIARS e 314 21 6.7 3 10 336 26 1A d 1.5
3808 222 29 »73581 . 223 17
Average. . 5.83 1.52 (.23 0.94

In the table uterine cancer is stated without specification since a
division into cervical cancer and cancer of the corpus has been possible
only in about 50 per cent. of the cases. This applies also to the following
table for cancer of the corpus. |

As appears from Table 14, the percentage of cancer of all sites is
roughly the same in the two materials for most categories of relatives,
In the three categories of close relatives, fathers, mothers, and brothers,
the percentage of cancer is slightly higher than in the control families.
For sisters the percentage is twice as high as in sisters of normal persons,
and it is seen that the increase is largely due to a heavy inerease in the
group of uterine cancers. |

~ The number of sons and daughters with cancer is too small to allow
any evaluation. | | |

For more distant relatives the percentage of cancer in the various
categories is somewhat lower for patients than for control f)ersons.
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b) Cancer of the Corpus Uteri.

. Table 15.
Percentage of cancer of all sites in various categories of relatives of patients with cancer
of the corpus and of control persons.

90 patients with cancer of the corpus 90 normal controls

—

Category of Number Number Number Number

elatives Number et . ¥t Number , S ; s
gl : m;i::::!:’- t:ur?&r t‘ll*:lll. ult::'li ne L‘LIL'II’(. "[; : ::L' : (‘1[1‘::‘['1' {i:tlt utt:‘li ne l‘ll':.llt.
casces cancers : Cises CANCers
e 90) 18 2() 90 10) 11.1
Bl . L 81 8 9.9 75 3 4.0
RGM .. .. . 81 8 9.9 () () 75 4 o () ()
U R 910) 22 24.4 § 6.7 910) 15 16.7 3 3.0
MGF . ..... 77 8 10.4 78 5 6.4
MGM . 81 9 11.1 1 12 83 10 12.0 4 1.8
| 184 8 4.3 212 6 2.8
s e 217 17 7.8 6 2.8 233 11 4.7 1 0.4
0 S e 63 0 0 92 1 1.1
PR | o 69 () () () () 80 () () () 0
B omg 117 15 12.8 123 11 8.9
55 G NI 129 12 9.3 1 0.8 118 0 7.6 () ()
1% 1L SR, 130 16 12.3 136 8 5.9 |
| Rl MR 199, 22 14.2 4 2.6 152 15 9.9 4 2.6
1564 163 18 1637 108 12
Average . . 10.42 2.19 = 6.60 1.44

It is seen that the percentage of cancer of all sites in all categories of
relatives, except maternal grandmothers, is higher for patients than for
control persons. The percentage for maternal grandmothers of controls
1s, however, very high and is exceeded only by that of mothers. Also in
this case the number of children with cancer is so small that it does not
allow any evaluation.

3. Percentual Distribution by Site; Totals for Relatives of Patients and
of Control Persons, Compared with All Danish Cases.

a. Cancer of the Cervix Uteri.

Tables 16 and 17 show the total number of cancer cases among re-
spectively male and female relatives of palients with cervical cancer and
of control persons distributed according to site, given as per cent. of
various sites, and compared with the total of fresh cancer cases notified
to the Cancer Registry 194244, distributed correspondingly.
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Table 16. - |
Percentual distribution by site of the cancer total among male relatives of
patients with cervical cancer compared with relatives of control persons and
11.317 fresh male cases, alive or dead, notified to the Cancer Registry 1942—44,

101 male relatives 100 male 1;{-11|ti\'es 11317 males from the
Site of cancer of patients -of controls Cancer Registry
I\:;Imhvr Per cent. Number Per cent. Number Per cent.

Genital tract ....... 6 2.9 3 3.0 389 1.9
BREASEN o an batetay ot 1 1.0 0 Ly 24 0.2
Esophagus .. .. .v .. 20) 19.8 10 10.0 431 3.8
SIONTACIE o b 51,08 36 35.6 14 44.0 2640 23.3
Intestine .......... 6 5.9 9 9.0 1003 8.9
Rectum, anus ...... 7 6.9 8 8.0 1192 10.5
Abdomen: &, .5 ... Faas 12 (B PSS 16.0 561 2.0
SIS . e oo SR 0 0 0 0 1068 9.5
LD weadsrond oy st sl () 0 0 () 352 3.1
Upper resp. tract .. 2 2.0 ) () 218 1.9
Upper alim. tract ... 2 2.0 3 3.0 215 1.9
A s e 2 2.0 1 10 652 5.8
Urinary traet ...... 0 0 R | 1.0 491 4.3
Hodgkin’s disease .. 1 1.0 1 1.0 117 1.0
Leukeniia Ju.aviie s 15 1.0 0 0 344 3.0
Nervous system . ... 2 2.0 0 0 315 2.8
Other organs ...... 2 2.0 4 4.0 680 6.0
SaTCOMAIR S . o 1 1.0 0 0 125 by |

Total .. 101 100.0 100 100.0 11317 100.0

[t appears from Tables 16 and 17 that the percentage for most sites
is roughly the same for relatives of patients and of control persons.

However, Table 16 shows a surprisingly large number of esophageal
cancers for male relatives of patients. But cancers of the esophagus and
the stomach together constitute almost the same percentage in the two
materials, so that the high percentage of the former may perhaps be
explained by the difficulties in distinguishing between the two forms of
cancer. Since cancer of the esophagus, being squamous-cell carcinoma,
might be supposed hereditarily to be a counterpart to cancer of the cer-
vix, this finding has been taken into econsideration in the subsequent
statistical evaluation of the figures. |

It is a common experience, shared by Jacobsen and Videbak, that it
is possible only to a limited extent to obtain information of another form
of squamous-cell carcinoma — cancer of the skin. Here the method fails.
In spite of close questioning I obtained information of only a few cases,
and the same applies to lip cancer.

This may presumably be explained by the fact that these forms of
tumours, which are often cured after a single radiation treatment, are
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T'able 17.
Percentual distribution by site of the cancer total among female relatives of
patients with cervical cancer compared with relatives of control persons and
14418 fresh female cases, alive and dead, notified to the Cancer Registry 1942-44,

121 female relatives 123 female relatives 14418 females from
Site of cancer of patients of controls the Cancer Registry
Number Per cent, NLIII]]H"I;- _I;ar-r v['n_t._. Numlw-r i‘w; _1:1:1_1{.
R RETIRS et s o il 29 24.0 17 13.8 2453 17.0
REGETNAE 4 oo mik s ore s 16 132 3 2.4 1662 11.5
ROTPUS & cievaes): 2 1.7 1 0.8 003 3.8
Non-specified .... 11 9.1 13 10.6 238 1.7
Bad sl Py At A > 4.1 2 1.6 636 4.4
Genital tract ....... 0 () 3 2.4 154 1.1
BIBARE o e e e 18 14.9 29 23.6 27706 19.3
Esophagus ......... 5 4.1 3 2.4 216 1.5
1765201 L) ¢ M st AR 20 16.5 23 18.7 2218 15.4
INEESIINNC iivio v ois 0w - 5 4.1 4 B 1127 7.8
Rectum, anus ...... 8 6.6 4 3.3 760 5.3
Abdomen .......... 17 14.1 21 17.1 746 B
g A e I N 3 2D ( () 310 0.6
5 R s e, B ol e 0 0 0 0 34 ().2
Upper resp. tract .. Live o 0.8 0 0 80 0.5
Upper alim. tract ... 0 0 2 1.6 167 5 17
Ly O R S LS 1 0.8 2 1.6 234 1.6
Urinary tract ...... 4 3.3 4 3.3 315 2.2
Hodgkin’s disease .. 0 0 0 () 112 0.8
Leukemia .....:... 1 0.8 2 1.6 215 1.9
Nervous system . ... ) 0 0 0 313 2.2
Other organs ...... 2 1.7 6 4.9 952 6.6
SATCOMIATA u o210 e 2 § 57 1 0.8 100 (.7
dotal . 121 100.0 123 100.0 14418 100.1

not being recognized as cancers, and hence relatives do not know about
them.

Table 17 shows that uterine cancer as a whole shows a considerably
higher percentage for relatives of patients than for control relatives, and
it is seen that the percentage of uterine cancer among the former —
unlike what is found for control relatives — is higher than that of mam-
mary cancer. '

As to the other sites the breast shows a strikingly low percentage for
relatives of patients, but apart from this, the percentage is roughly the
same as for control relatives. | .

Tables 18 and 19 give the site of cancers found in relatives of patients

and control persons arranged according to the individual categories of
relatives.
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Table 18.
Site of 222 cases of cancer found among relatives of 134 patients with cervical
cancer and cancer cases in the family,

Site of cancer M F .S B MGM MGF PGM PGF MA MU PA PU k Total

B R 0 10 3 1 3 6 29
B g e e 1 8 1 2 4 16
GOTPHS e e 1 1 2
Non-specified .... 5 1 2 1 P | 1 11

O AN o e el i 1 2 L5t 1 o

Breast S s ntiat 6 1 2 1 1 1 1 19

AT b e e EET e 3 4 5

eSSl o e o s 1 1

BS0pNaBUS St 8 1 1 3 2 3 4 1 2 25

SOMEACH » /e 3 6 3 4 R ) 7 3 3 2t 10 56

Intestine (non-spec.) 1 1 1 3

Colons oo s Tl 1 1 ' 1 1 2 8

Recitim e ot i 2 2 2 1 1 2 2 15

ABdOmMen: ;. ;o5 % s 1 1 1 5 2 1 1 2 16

AT 2 oot e 9 | ] 2 1 1 2 9

Pancreas o v 1 | ' 1 2

Spleenty Ern L 1 1 ' 2

Sk_in .............. 9 1 3

Upper resp. tract .. 1 ' 1 1 3

Upper alim. tract .. 1 _ 1 2

B 1 Y e 1 : 1 1 3

Urinary, tract . .- 2 | 2 1

Hodgkin’s disease .. ' 1 1

LleukKemial ..o cns 1 1 2

Nervous system .... 1 1 2

SATCOIHALA +o 0 araos 1 1 | 3

Thyroid gland ..... 1 1

Cervical lymph nodes 1 1 2

1

L ©F: 17 (o] -) oo S W e 1

Total .. 28 26, 22 s QS gamiys F105 11 | 21030 =20 1 222
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T'able 19.
Site of 223 cases of cancer found among relatives of 123 control persons with
cancer cases in the family,

Site of cancer M F S B MGM MGF PGM PGF MA MU PA PU C Total
BRI it Vi 5 4 % i 6 ] 3 5 1 l 17
0177 b o R S 1 1 2
EOUBISE v orioa v ot 1 1
Non-specified .... 4 1 3 1 1 1 14
L EL T R S 1 1 2
IEEASE il @i v o0 u s D 3 7 2 6 6 29
BOSIALE s S s ore o0 1 1 2
IEREISMErA e - Sniis 1 1
.xternal genitals ... 1 2 3
sophagus ........ 1. 2 2 1 1 2 1 13
ROINACEES e « o ore oot 4 10 2 8 10 4 3 2 10 3] 9 67
ntestine (non-spec.) 1 1
IO L s 2 4 1 1 1 1 2 12
Viloan Vhs o By, o SRSSNENIIE, v 1 2 2 1 1 1 1 1 12
O OTIRTIR 5 e s ove 55 1 ) 2 3 3 2 1 3 3 20
T et LR S 2 1 1 3 3 1 5 13-
e V) o1 £ RS R 1 1 1 3
RIBEN Y . T ok x 0
BRI = ST eds Aala 0
'pper resp. tract .. 0
Jpper alim. tract .. 1 1 R 1 1 D
1303 A S S s P e 1 2 3
irinary traet ...... 1 3 1 D
lodgkin’s disease .. . 1 1
BHKemIa: ... .veiates 1 1 2
arcomata ..., ... : 1 1
hyroid gland ..... 9 1 3
@kl bladder .. ..... 1 1
TR R A 1 1
PR R v 1 1

() o S 1 1 1 1 1 5

o
S
IS
—~

Total... 25 22 9 4 . 24° 23 12,11 26 36 265 22




b. Cancer of the Corpus Uteri.

Analogous with the tables for cervical cancer, Tables 20 and 21 give
the percentual distribution by site of the total numbers of cancer cases
in male and female relatives of patients with cancer of the corpus and of

control persons compared with a material of all fresh cancer cases notified
to the Cancer Registry 1942—44.

patients with cancer of the corpus compared with relatives of control per-
sons and 11317 fresh male cases notified to the Cancer Registry 1942—44.

Table 20.
Percentual distribution by site of the cancer total among male relatives of

73 male relatives

Site ol cancer

of patients

44 male relatives

of controls

11317 males from
the Cancer Hegistry

Number Per cent. Number Per cent. Number Per cent.
Genital tract........ 2 2.7 2 4.5 889 7.9
Breast s fonkeci k. 1 1.4 0 0.0 24 0.2
Hsopbhagus 7L s s 9 12.3 D 11.4 431 3.8
Stomach: . .. .. B e BT 39.7 19 43.1 2640 23.3
Intestine % e s o sse 2 2.7 2 4.5 1003 8.9
Rectum, anus ...... 9 123 3 6.8 1192 10.5
ADAOIMIEN. 7k i s s s 10 13.7 4 9.0 561 5.0
Skip ¥ e . () 0.0 2 4.5 1068 . .95
LAD il o et o ¢ o 1 1.4 () 0.0 352 3.1
Upper: resp, fract .. 1 1.4 1 2.3 218 1.9
Upper alim. tract .. 1 1.4 Lo 4.5 215 1.9
RAIEED o Il a0z o ruats 2 2.7 1 2.0 652 5.8
Urinary steack ... 2 2.7 1 i 491 4.3
Hodgkin’s disease .. 0 0.0 0 0.0 117 1.0
LeUKSnan. ¢ e o vis 0 0.0 () 0.0 344 3.0
Nervous system .... 0 0.0 0 0.0 315 2.8
Other organs ..... R 4.1 2 4.5 680 6.0 -
SArcomatal il e oa v 1 1.4 0 0.0 125 1.1
Total ... 73 44 11317 100.0

99.9

99.7




Percentual distribution by site of the cancer total among female relatives of
patients with cancer of the corpus compared with relatives of control per-
sons and 14418 fresh female cases, dead and alive, notified to the Cancer
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Table 21.

Registry 194244,

Site of cancer

90 female relatives
of patients

64 female relatives
of controls

14418 females from
the Cancer Registry

Number

Number . Per cent. Number Per cent. Per cent.

Blerns . .. ... s 19 21.1 12 18.7 2453 17.0
RIErVEX &« s 4 4.5 0 (0 1662 115D
NIOTPE 425 v welelar vie 3 3.3 0 0 203 3.8
Non-specified ... 12 13.3 12 18.7 238 1 83
R ATY s e < Dl 's s 3 3.3 0 () 636 4.4
Genital tract ...... 0 0 1 1.6 154 1.1
EREER SER R 3 . S le o 26 28.9 16 25.0 2776 19.3
Esophagus ........ 1 1.1 1 1.6 216 1.5
508315 £ Tl o (RS B 19 21.1 9 14.1 2218 15.4
Intestine .......q 3 3.3 2 3.1 1127 7.8
Rectum, anus ..... : 3 3.3 2 3.1 760 0.3
Abdomen ......... 10 11.1 11 17.2 746 0.2
3 i NG 1 1.1 1 1.6 810 5.6
BRI v ey e 0 0 0 0 34 (.2
Upper resp. tract .. 1 1.1 0 0 80 0.5

Upper alim. tract .. 0 0 () (0 167 1O
1 1 1o A T S , 0 0 2 3.1 234 1.6
Urinary tract ..... 0 0 1 1.6 315 2.2
Hodgkin’s disease .. 0 0 0 () 112 0.8
Leukemifl cowiv .o 3 3.3 1 1.6 - 215 1.5
Nervous system .... 0 0 () 0 313 2.2
Other organs ..... 0 0 5 7.8 952 6.6
Sarcomata ........ 1 1.1 0 0 100 0.7
Total 90 99.8 64 100.1 14418 100.1

When due allowance is made for the comparatively small numbers in
each individual group, it is seen that the distributions of the three ma-
terials are largely in comformity with each other. The deviations are bul
small; uterine cancer (and mammary cancer) are slightly more frequent
in relatives of patients than in control relatives.

Thus the higher incidence of cancer among relatives of patients does

not fall on cancer of a single site, but is distributed on several forms.

Tables 22 and 23 give the site of cancers found in relatives of patients
and control persons, arranged according to the individual categories of

relatives.
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Table 22,
Site of 163 cases of cancer found among relatives of 70 patients with cancer
of the corpus and cancer in their family.

Site of cancer M I S B MGM MGF FGM PGF MA MU PA PU G Total

ULETUS, oy e 6 6 1 | 5 15 19

CCTVIX e L s | 2 1 4

00} o)1 £ TRMEDR R W 1 2 3

Non-specified .... 4 2 1 4 1 12
ONHLY o vt o o o aihid 2 , s
Breash= 7. s o adni, 3 9 1 1 1 i 3 27
Prostafe” k.= o8 . 2 2
BSOpPhAgUS’ .0 v et 1 2 5] 10
StomaeR & 7. 5 L e 6 7 2 2 2 2 3 1 1 5 D 9 48
Intestine (non-spec.) 1
Golon i st 1 SRS 1 1
Rectum, anus ...... 2 3 1 1 3 2 12
AbAdOTHEN "IN - . . I 2 2 2 7
EIVEr llea s ot 2 3 1 1 1 1 2 1 12
PATIEReAS S - Jaki b ek ) 1 1
SMET. oy, o it o4 e 1 1
Dy o Yeomdni R TG S - : 1 1
Upper resp. tract .. 1 1 2
Upper alim. tract .. | + 1 1
117 [ R = S 1 188 2
KaATeY ..« sde e 1- 1 |
Bladder *, . 2. i 1 1 J
Hodgkin’s disease .. 0 Pi
LeukKemia . e - o 04 1 "5 1 1 3 {
Nervous system .... 0 |
Sarcomata. L i 1 1 2
Thyroid gland .. ... 1 1
Cervicallymph nodes 1 1
Spinal column ..... 1 1

Total .. 22 18 177 8. .0 .8 .8 o B ‘55 g 1o ey 163

1
=

A final review of the two materials shows that the incidence of cancer
is practically the same among relatives of patients and control persons’
for cervical cancer, whereas there are 50 per cent. more cancers among
the relatives of patients with cancer of the corpus than among the control
relatives. | ;

A comparison of the percentual distribution by sile of the cancer total
for relatives of patients, for relatives of control persons, and for a material
from the Cancer Registry shows that in the case of cervical cancer, ulerine
cancer is more frequent, and mammary cancer less frequent among re-
latives of the patients than in the control materials. As to cancer of the

e



Site of 108 cases of cancer found among relatives of 60 control persons with
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Table 23.

cancer in their family.

Site of cancer M F S B MGM MGF FGM PGF MA MB PA PU C Total

BHEEURN . =5 e atoisia 3 1 1 | 12
2100 6174 b GRS ()
BOTDUST Jias, e o sie ()
Non-specified .... 3 1 .| | 12
BRI A o oot e e 1 I
VALY oo nimioinimaie oo ()
B EARE T e S e 4 1 3 3 2 2 3 16
Prostate ...e: v 1 I
R R e e e v s 1 1
Esophagus ......... | 2 I 6
SIOMIACH e vions e 1 7 2 1 1 2 } 2 6 28
Intestine (non-spec.) 1 1
OO S s orais s 1 1 1 3
Rectum, anus ...... 1 1 1 1 1 5)
Abdonmien ... s N 1 1 1 2 1 I | 8
| 595 S o s 2 1 1 1 g
PANCREASE. . 5 cicse b 1 ] 2
2115 13 G R RO 1 1 1 3
BAP S Eeres s oiiii s ol 0
Upper resp. tract... 1 1
Upper alim. tract .. 2 a
101172 e R SO 1 1 1 3
L0 o () AR A 1 1
Biaader ... viass ] 1
Hodgkin’s disease .. 0
Leukemia ... s vns 1 1
Nervous system .. .. ()
Other organs ...... 1 1
sSarcomata’ .. .. ... 0
Thyroid gland ..... 2 1 3
Cervical lymph nodes 1 1
ST A T R 1 1
PRNEEL 45 otk 5.4+ i v 1 1
Total 19 A0~ S 6 10 D 1 3 49 8 g - 11 108

corpus the percentages of uterine and mammary cancers are slightly
higher among relatives of patients than among control relatives, but here
the number of cases is small, and the results require further consideration

(Chapter V).

There is a strikingly Iargﬁ percentage of ést}.phugeal cancers among

male relatives of patients with cervical cancer.
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When allowance is made for the small numbers in the individual
groups, cancers of other sites show roughly the same distributions for
relatives of patients and control persons as well as for the population in
general. |

These findings show that hereditary conditions are likely to be diffe-
rent in the two forms of cancer, which, as already mentioned, differ also
in other respects.

Cervical cancer seems essentially determined by exogenous factors.
It 1s not possible among the relatives of patients to demonstrate any in-
creased incidence of cancer in general, but we find a considerable increase
in the incidence of uterine cancer, especially among sisters of patients
where the ratio amounts to ten cases to one. If this is not explainable by
exogenous influence alone, it might suggest the existence of inherited
localization factors a point which will be discussed in Chapter V.

For cancer of the corpus uteri inheritance seems to play a consider-
ably greater part, but figures are relatively small. As shown later, how-
ever, — In analogy with Jacobsen’s findings for breast cancer a di-
stinetly increased familial taint is distributed on nearly all sites of cancer.
The incidence of cancer is increased in the families of the patients, for
female relatives mainly in the group of uterine cancer. If this site is
excluded, the difference in cancer incidence between female relatives of
patienits and of control persons is still present, but no longer significant.

This suggests that in cancer of the uterine corpus there is — in
addition to a general hereditary disposition to cancer, which anyhow
auses an inereased incidence of cancer amunq male relatives — also a

genetical localization factor.

Thus conditions for cancer of the (‘mpus are similar to those found
l)v Jacobsen for breast cancer, with the exception that the latter showed
an inereased incidence also from cancers of other sites, among female
relatives of patients. Jacobsen concluded that a hereditary factor exists,
common to all sites but skin and lip (“endogenous cancer as a whole* ),
but it must be equally justified to conclude that breast cancer and

in our case cancer of the uterine corpus — is genetically determined
as such.




Chapter V.

STATISTICAL EVALUATION OF
CANCER FREQUENCIES

The statistical evaluation of the figures may be divided into two
sections:

1) Evaluation of the differences between the cancer frequencies.
2) Evaluation of the cancer risk.

The first evaluation can be carried out either as a direct comparison
between the cancer frequencies found among relatives of patients and of
control persons, or since the control groups are rather small and hence
relatively incomplete as a material, through a comparison belween the
relatives of the patients and the corresponding expected cancer frequen-
cies computed on the basis of the mortality statistics; that is to say a
comparison with the entire Danish population. The latter method devised
by Busk (1948) must be considered safer and has been employed here,

It is difficult to obtain sufficiently exact informalion as lo cancer
cases among more distant relatives in the investigations of propositi em-
ployed, and a direct comparison between the figures found in the in-
vestigations of propositi and those based on mortalily statisties will only
be possible with regard to near relatives, of whom the informalion is
complete,

[t is therefore necessary to reduce the computed frequencies for cate-
gories of more distant relatives by a fraction which is a numerical expres-
sion of the discrepancy between the observed frequencies in the control
group and those computed on the basis of the mortality stalistics.

If the control groups were complete, agreement between the observed
and computed cancer frequencies should be expected. As will be shown
later, this is, however, the case only for the categories of close relatives.

Adaptled in this way, i. e. with a view to the incompleteness of in-
formation as to the cancer frequency in more distant relatives, the cancer
frequencies calculated on the basis of the mortality stalistics must be
said to form the basis of a much safer comparison than a direct com-
parison between the relatives of patients and controls,

Computations of the Expected Number of Relatives with Cancer
must first be carried out. '
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If we have a number of persons and are interested in ascertaining how
many of them have probably had cancer, it is necessary to know: §

1. The age distribution of these persons, and

2. The probability of these persons developing cancer at a certain age.

As the formulae used are influenced only by the age, and as the cancer
probability used is an average for the entire Danish population, certain
demands must be fulfilled.

a) The relatives must not have been selected on account of cancer.
As far as possible all relatives must be known, both those who have had
cancer and those who have not. If Unly information of relatives wilh
cancer 1s avallable, this will, of course, have an adverse influence on the
result. (On the other hand, it does not matter if the relatives have a
grealer cancer risk than assumed, since we take it for granted thal they
have the ordinary cancer risk in order to examine if it should, never-
theless, be greater).

b) The selection must be representative with regard to other factors,
which affect the cancer probability, e. g. the occupation.

¢) Finally, in the choice of cancer probability a third assumption is
made. The probabilities which have been used are based on the cancer
mortality 1935-—39, i. e., on figures notified to the National Health Service
by means of death certificates. This means that we take it for granted
that the information received from the families as to cancer frequency
among their relatives comprises only (or approximately only) cases in
which the relatives have died from cancer. In the materials collected the
information obtained concerns almost exclusively deaths due to cancer.
It must therefore be justifiable to use mortality statistics. Here the mor-
tality figures from 1935—39 have been used, even though the cancer
deaths ol which information was obtained were distributed over a larger
number of years, thus assuming that the cancer mortality has not changed
essentially wilhin the period in question.

In mammary cancer where exacl information as to similar disease in
relatives may be expected to be more frequent than in uterine cancer
(because the former is easier fo localize and thus apt to come to the
knowledge of other relatives), it will be justified to use the morbidity
statistics for similar computations, as dene by Busk (1948) in a publi-
ation commenting on Jacobsen’s and Videbak’s monographs and forming
the basis of the following calculalions.

These are the most essential assumptions. The calculations give the
expected number of cancer deaths in the various categories of relatives.
Since the calculations are based on approximation formulae, it must for
purely mathematical reasons be required that in a comparison belween
the observed number a and the calculated number ¢ that ¢ = 5. If ¢ < 5,
the groups must be added until this value has been reached.
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Table 24 shows the mortality from cancer of all sites, ulerine cancer,
and esophageal cancer at the various ages for men and women respec-
tively. The figures cover the period 1935—39 and have been worked oul
by the National Health Service on the basis of death cerlificates.

T'able 24%.
Values of p,. Mortality for the whole country 1935 -39,

Men Women
Age ?:l:.{‘l nf- all B HH;[li;;.{l‘:-Il Cancer [;f all - l.'trrilu'_ Esophageal

sites cancer sites cancer cancer

—24 ... 0.000031 0.000000 0.000028 0.000001 0.000000
26—29 ... 74 1 123 52 ()
30—34 ... 150 0 2706 125 1
30—39 ... 251 3 284 195 3
40—44 ... 529 20 1039 317 5
45—49 ... . 904 28 1760 422 12
20—54 ... 1688 90 2442 412 29
20—d9 ... 2869 179 3715 294 ol
60—064 ... 4803 | 302 4949 6GOS 92
60—69 ... 7481 418 7106 (87 189
0—74 ... 11174 763 10330 770 309
19—79 ... 10483 1027 13657 796 (i
80—84 ... 15964 1248 15960 712 811
80— ... 15432 1228 10983 003 049

Table 6 a shows the age distribution of relalives of palients with cer-
vical cancer and Table 6 b the corresponding age distribution ol relalives
of patients with cancer of the corpus. Each of the two tables also shows
the age distribution of relatives of control persons. In the following it
should be remembered that the two control materials are in part iden-
tical. The control group for cancer of the corpus is in all essenlials a
section of the control group for cervical cancer.

By the method used here it is per se unnecessary to ensure thal the
patient and control groups are of the same size. On the other hand, in
the subsequent calculations it proves practical to have the same age.di-
stribution in the two materials, because it entails the same age distri-
bution of relatives.

Table 25 shows the observed and computed numbers of cancer cases
in relatives of patients with cancers of the cervix and the corpus. Com-
parisons of esophageal cancer have only been made for relatives of pa-
tients with cervical cancer.
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Table 25.
Observed and computed numbers of cancer cases in the patient groups.

Relatives of patients with
cancer of the corpus
Number of cases of

Relatives of patients with cervical cancer
Number of cases of

Category of

relatives cancer of uterine | esophageal cancer of uterine
all sites cancer cancer all sites cancer
obs. unmp_-. nhs: comp. obs. comp. obs. comp. obs. comp.
a C a ¢ a e a c a C
e T S 20 19.7 3 152 S 13.0
B e S e 9 3.2 0 0.4 - 8 6.9
MGE. o el 17 23.0 3 1.0 3 10.6
PGE =% 11 234 PR A
\; {2 R S 16 23.8 4 1O 16 15.5
2t e 21 27.9 2 { B 15 14.3
7 s e 1 0.3 () 0.0 0 0.1
Males oo 101 125.9 20 1.9 73 70.0
N B, ik 28 " 233" 6y 8.0 07T 0B e B2 bRt
S e e § 22 99 10 2.2 1 0.1 17 9.5 6. 1.8
MGV o 20 29.7 3 3.3 r 0.8 9 12.7 1 1.4
557 [ 10 28.9 1 3.3 2 0.8 3 13.7 0 1.0
1) 5 e 21 31.0 3 4.3 0 0.7 22 25:0 =~ 4 2.8
= A 90 - 822 .. 65 42 1 GBS T SRS
PR e e eta 0 0.4 0 0.1 0 0.0 0 0.2 0 0.1
Females ... 121 1554 @29 ;: 20.4 D 3.8 90 91.8 18  -14b

(The computed number ¢ has been found by application of the for-
mula:

co s |
0= I_ G (5\') 5 I--%- u BVl D5 -+ [“ ek 2'5-|
(ef. Busk). V=0 T S=10 4

G(5v) denotes the number of relatives who either at the time of
. observation or, if they had died before, at death, were between the ages
of 5v and 5(v +1) years. These age distributions are stated in Tables 6 a
and 6 b. u 5v 4 25 denotes the mortality rate for persons between the ages
of 5v and 5 (v + 1) years. These values for various forms of cancer are
stated in Table 24.

V—1
G(5v) multiplied by 5 I:; SR e I_p = '*‘2""_| gives the number
| §=0 i

of deaths expected among these relatives before they reach the age in
question. The results for the various age groups are finally added).
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It 1s characteristic for Table 25 that the observed number for close
relatives is larger than the computed number, while the reverse holds
good of more distant relatives; esophageal cancer, however, forms an
exception.

Corresponding to Table 25, Table 26 shows the observed and computed
numbers of cancer cases among the relatives of the controls and in the
last column the ratio between the observed and computed numbers of
cases in the control group for patients with cervical cancer and cancer
of all sites.

Table 26.

Observed and computed numbers of cancer cases in the control groups
and their ratio.

Relatives of controls Relatives of controls
(cervical cancer) (cancer of the corpus)

Number of cases of Number ol cases ol ratio
Category of — : TR = EE e i , -
REatives QL sites CAaEAE S sites cangit | gl pita

obs. comp. obs. comp. .(;l]:i. 7 t';lH_lil; {:im. _ comp. L

a ¢ a C a ¢ Qa C C
R 22 19.5 10 11.9 113
R, 5 s 1 6.6 6 6.0 0.61
MU s 23 22.3 9] 10.9 1,03
210D AT T ) 25.9 3 11.7 (0.42
1 ] G [ 16 2.7 3 16.5 0.62
o Bl " 30.1 11 15.4 0.73
e 2 0.3 1 0.2 -
Males: ... 100 130.4 44 72.6 0.77
B e sers 25 24.2 6 3.1 15 15,7 3 1.7 1.03
SRR, o R S 2 1 9 9.7 1 2.1 11 9.8 1 1.8 0.93
MG o sias . 24 30.7 3 3.6 10 13.4 1 1.5 0.78
56 12 26.1 0 3.0 4 10.5 0 1.3 0.40
| R, 26 33.7 5] 4.6 15 23.1 1 2. 0.77
AL e 26 31.4 1 4.3 9 15.8 0 1.9 0.83
8 R 1 0.2 1 0.1 0 0.2 0 0.1 —

Fermales ... 123 156.0 17  20.8 G4 88.5 12 110 0.79

From the computations performed it should be expected that the ob-
served and computéd numbers of cancer cases in the control groups
should be practically equal. This is also the case for the calegories of
close relatives, fathers, brothers, mothers, and sisters (and, of course,
children). But the sets of numbers differ to some extent for remole rela-
tives. The agreement is best for maternal grandfathers of patients with
cervical cancer, where the observed number of cancer of all sites is 23,
while the expected number is 22.3; but this is exceptional. '
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Since the control groups are partly identical, the ratio - has only been
computed for the largest group, 1. e. cervical cancer, and from this the
most numerous material has been used, 1. e. cancer of all sites. Largely
the ratio is the same for male and female relatives, who have the same
relationship to the propositae. This fact supports the theory that the
difference between observed and computed numbers of cancers is due to
lacking knowledge about relatives on the part of the proposita, and that
this proportion increases with the distance of relationship. As far as the
closer relatives are concerned, the information obtained seems to be satis-
factory, and this supported by the figures in Table 6 a where all
fathers and mothers of the 200 propositae and the 200 controls are in-
cluded. Such a control cannot be obtained for brothers and sisters, but
the figures in Table 26 seem to indicate that sufficient information has
also been obtained in this case. Nothing can be said about sons and
daughters because of their small number.

On the other hand, if we regard the' category of grandparents, con-
ditions are quite different. The ratio for maternal grandfathers is cer-
tainly 1.03, but for maternal grandmothers only 0.78. For paternal grand-
fathers and grandmothers the agreement is very poor, ratios being 0.42
and 0.46. This might also be expected from the figures in Table 6 a,
since it is seen that the 200 propositae have only 181 maternal grand-
fathers, 184 maternal grandmothers, 175 paternal grandfathers, and 170
paternal grandmothers. The corresponding figures for the grandparents
of the control persons are: 173 maternal grandfathers, 189 maternal
grandmothers, 176 paternal grandfathers, and 174 paternal grandmothers.
The ratios for uncles and aunts vary from 0.62 to 0.83.

-To avoid this difficulty in relatives of patients with uterine cancer
it 1s assumed that the information obtained about them is equally in-
sufficient as in the corresponding group of relatives of the controls, i. e.,
the computed number is to be multiplied by the ratio found. The ratios
used are given in Table 27.

Table 27.

The ratios between observed and computed numbers of eases.
Maternal grandfathers and grandmothers ...... 0.89
Paternal grandfathers and grandmothers ...... - 0.44
Maternal uncles and SUDLS: .. 55 sk s v inn TR
Paternal uncles andl ‘annts . frc -z oe ot oh oy o } 0.74

[t i1s a common experience, reflected in Jacobsen's and Videbak's
monographs, that information obtained about paternal grandparents is
most insufficient. Presumably, the reason is that very often fathers are
older than mothers. Very often the proposita does not know her paternal
grandparents to the same extent as her maternal grandparents, because
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the former have often died earlier than the latter, and [nally it must be
considered that most propositae will know more about the mother’s than
the father’s family.

The ratios stated in Table 27 are also used for relatives with uterine
-ancer and relatives with esophageal cancer on the assumption that the
lack of knowledge is the same for all forms of cancer. This las! assump-
tion is disputable, but we cannot work out corresponding ratios for the
individual sites of cancer, since the groups here are too small to form a
basis of an eslimale of the ratio in the same way as for cancer of all
sites taken as a whole.

Tables 28a and 28b show the observed number of cancer cases among
relatives of the patients with cervical cancer and cancer of the corpus,
as previously stated in Table 25. The computed numbers here are the
computed numbers from Table 25 with corrections for the remote re-
latives. The following computation are based upon these figures.

T'able 28 a.
Cervical cancer. Observed and computed numbers of cancer cases among rela-
tives of patients after correction for lack of knowledge of remote relatives.

Relatives of patients with cervical cancer
Number of cases of

Riliar | R o L Sall shtes.
exceplt uterus
obs. comp., - muh: L'_(;l-'l]-ll. nh_!-;. (;HIIIIL obs. comp.
H cl a cl H ¢l a ¢l
| NS =R | 1 197 3 1.2
BES b Tl ¥ 8.2 0 0.4
MGE & . ... 17 20.4 3 1.4
BRI s s 11 10.3 3 0.7
ML, - o Lot 16 17.6 1 1.1
5 BRSO R 21 20.3 2 1.3
Sl S B 1 0.3 () 0.0
Males ..... 101 96.8 20 6.1
1) e S 28 23.3 6 3.0 () 0.6 22 20.3
Sbetn e e R 9.9 10 22 1 0.1 12 iy,
MGM ....... 20) 26.5 3 2.9 1 0.7 17 23.6
PGM- . .7, 10 12,7 1 1.4 2 0.3 | N 11.3
MAN &S 21 - 22.9 3 3.2 0 0.5 18 18.7
PN s | 20 - 23.8 6 3.1 1 0.6 14 20.7
Do A - i 0.4 () 0.1 0 0.0 0 0.3

—_— — S

S — = - _— SRE——

Females ... 121 119.5 29 15.9 5 2.8 92 103.6
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Table 28 b..

Cancer of the corpus. Observed and computed numbers of cancer cases among
relatives of patients after correction for lack of knowledge of remote relatives.

Relatives of patients with cancer of the corpus
Number of cases of

Category of cancer of all sites

R e cancer of all sites uterine cancer except uterus
obs. __[,'(}IHI]'. _-__ngs.h = r:ump_:_ x obs. comp.
a cl a cl a cl
| ST g 18 13.0
R s i ! 6.9
MEGEE oo its o 3 9.5
Pl 2 s i 8 4.4
MV s 16 11.5
ool ORI e 1 10.6
ST 3 Wk oy 0 0.1
Males ... .. 73 29.0
ME, i R 22 15.0 6 1.7 - 16 13.3
Dot RV Y o calon 17 9.9 6, 1.8 11 Ll
MEGIVES. @ ooy 9 11.3 1 1.3 8 10.0
P . ons 8 6.0 0 0.7 8 9.3
o b, SR 22 17.4 3! 2.1 18 15.3
PR ot e, 12 12.7 1 1.6 15 11.1
Do Jrdn s 0 0.2 0 0.1 0 0.1
Females ... 90 721 iy . 9.3 72 62.8

A glance at the figures shows that where the difference between the
corresponding sets of numbers is considerable, the observed number is
larger than the computed; these differences appear almost exclusively
among near relatives. From the totals for all relatives taken as a whole
it appears that there is practically no difference for relatives of patients
with cervical cancer when cancers of all sites are taken together.

But if the relatives are divided according to a certain diagnosis, a
pronounced difference alil)earsas far as uterine and esophageal cancers
are concerned. On the other hand, for relatives of patients with cancer
of the corpus great differences appear already when cancers of all sites
are taken as a whole. | |

In the statistical test of the significance of the difference between
the observed and computed numbers it is assumed that the mean value
of a-c-1is zero with the variance equal to the square root of the expected
number. The formula (cf. Busk) is:

ST LRI 1 . TP
o 1 sign. (a—¢c?)

1 VET

P
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The values of this expression are found in Table 30. Against each
value 0, 1, 2, or 3 asterisks will be found. No asterisk means thal provided
the assumptions are correct, the probability of obtaining such a value
1s greater than o per cent. (the value numerically less than 1.96). One
asterisk means that the probability lies between 1 and 5 per cenl. (the
‘alue numerically between 1.96 and 2.56); two asterisks mean that the
probability lies between 0.1 and 1 per cent. (the value numerically be-
tween 2.56 and 3.29), and three asterisks indicate thal the probability is
less than 0.1 per cent. (the value greater than 3.29). A dash () indicates
that the figures are too small to be used in approximation formulae.
Asterisks in parentheses have the same meaning, but indicate that the
exact test gives probabilities corresponding to the number of asterisks.
The signs show whether the difference between the observed and computed
numbers is negative or positive.

Table 29 shows the relation belween the number of asterisks, pro-
babilities, and u, values.

T'able 29.
Key to the asterisks in Table 30.

Number of

asterisks Probability Numerical value of u,
0 - Greater than 5 per cent. lLess than 1.96
1 From 5 to 1 per cent. From 1.96 to 2.55
o From 1 to 0.1 per cent. From 2.56 to 3.28
% g LLess than 0.1 per cent, Greater than or equal to 3.29

Conclusion: Among relatives of patienls with cervical cancer only
sisters show a significant deviation when cancers of all sites are taken
together (u, = 3.70, three asterisks). This marked difference causes a sig-
nificant difference also for close relatives taken as a whole, bul nol for
all relatives.

It the diagnosis of uterine cancer is excluded, there is no longer a
significant difference for sisters or other categories of relatives, nor in
the totals.

The whole difference is ‘due to uterine cancer (sisters show two
asterisks) and manifests itself distiﬁctly in the totals for this form of
cancer.,

Also for esophageal cancer fathers, and fathers only, show a significant
difference with three asterisks, which influences all the totals, which also
become significant with three asterisks. However, it must be noted that
also in several of the categories of relatives there is some preponderance
in the observed cases, bul not by far so marked as in the event of fathers.
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Table 30.
Test for significance of difference between the observed number a and the
computed number of cancer cases ci.

Relatives with

S . cervical cancer cancer of the corpus
Category ol

relatives

Cancer of

Cancer of Uterine Esophageal 3‘;“&:?03{ Cancer of Uterine all sites
all sites cancer cancer v all sites cancer except
: uterus uterus

G i 1.31 (4 ***) w5
Bl S 0.09 — | 0.39
NI o s — 0.65 - — 1,32
PO o o 0.07 —_ —
M2 et — (.27 i 1.19
5 OIS AR e 0.04 — 1.19
S - —- —
Males -« . 0.37 D A42*F** 2.27*
F+B..... 1.24 ) 1.36
) o Nt 0.88 - — + 0.28 1.67 (%) 0.61
S AR e e 3. 70%** _(=|-*%) — 1.36 2.27* (+%) 0.98
MGM . e i—a.106 — — —1.24 —0.53 — — (.48
PN 5 — 0.62 - L — —0.53 0.61 — 0.94
v U RO A —0.29 -— ~ —0.28 0.48 — 0.55
PA et —0.68 — — —1.36 —0.07 — 0
D S —- - - e — - - r—
Females ... 0.10  3.12*¢ Ll W EERPOR 2.04% 2,76**  1.07 r
M4 Se..... 2.84%% 490, e 1.05 2.82%% (=j="%%) 1.19 '
o | Ll AT s e . i
Totalis. Jni. 0.35 D.20%2s o
F4+B-+M+S 3.00%* S moa, 3.09**

- Accordingly it appears that there is no increased incidence of cancer
among relatives of patients with cervical cancer such as was found by
Jacobsen for near relatives of breast cancer patients and as shown later
by the author for the families of cases of cancer of the corpus.

Thus it seems reasonable to exclude cervical as exogenous cancer from
the group of “endogenous cancers”. This exclusion harmonizes with the’
fact that the vast majority of- cervical cancers are squamous-cell car-
cinomata, while Jacobsen’s “endogenous cancers” are chiefly adenocar-
cinomata. In animal experiments it has almost invariably been adenocar-
cinomata which have proved hereditarily determined. It is beyond doubt
that several squamous-cell carcinomata are chiefly dependent on exoge-
nous factors; confer, e. g., the relation of cancer of the skin to sunlight

and that of cancer of the esophagus to the consequences of alcohol
consumption. |
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As mentioned in Chapter III, a number of exogenous factors (in the
widest sense of the word) play a role in the genesis of cervical cancer.

It will therefore be natural to assume the existence of a group of
“exogenous cancers”, including cervical cancer and probably cancers of
the skin and the esophagus, in which the hereditary disposition to cancer
1s not greater than among the population in general, but if cancer develops,
it seems to be apt to localize to the cervix uteri in the female and to the
esophagus in the male; in other words, there may possibly be a tissue
disposition localized to squamous epithelium. The high incidence of

uterine cancer in sisters — far higher than the corresponding incidence
among the control relatives — and an increased incidence of uterine

cancer among relatives of patients with cervical cancer suggest that a
hereditary localization factor may play a part, and the figures are com-
patible with the possibility that such a localization factor - dependent
on one or several genes — is inherited recessively.

Here it is, however, very difficult to determine if we are facing a
genuine hereditary disposition to cancer or an inheritance of other
qualitites important to the development of cancer.

This obstacle to genetical investigation on cervical cancer is also found
with regard to cancer of the esophagus where it is impossible to determine
if the increased tendency to esophagal cancer among close relatives of
patients (Mogensen) is due to inheritance of a tumour tendency or of
the abnormal mind, which conditions aleoholism. Thal the cases of uterine
cancer concentrate among sisters of patients may well be due to the same
environmental conditions, including sexual habits and lack of personal
hygiene, since such factors may be supposed to be important to Lhe
development of cervical cancer.

In order to elucidate this problem it would, of course, be of im-
portance if it was possible to demonstrate an increased incidence of other
squamous-cell carcinomata among relatives, and here it is striking that
the frequency of esophageal cancer is higher among male relatives of
the patients than of the controls. A statistically significant difference of
this kind e¢an, however, only be demonstrated for fathers; brothers cannol
be expected to show an increased incidence since most of them have not
yet reached the age, at which esophageal cancer is likely to develop. Thal
a definitely increased incidence of esophageal cancer can be demonstrated
for fathers and also for male relatives as a whole may to some ex{ent
support the supposition of a genetically determined tissue disposition.

Even though it is not possible to produce conclusive evidence of the
presence of a héditury tissue disposition, the investigations made may
suggest such a possibility. o

Also for cancer of the corpus sisters of patients show a significant
difference from controls when cancers of all sites are taken as a whole
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(u, = 2.27, one asterisk); the other groups — especially mothers — con-
tribute, however, so largely that the difference for mothers and sisters
together becomes significant with two asterisks (u, = 2.82). For all-female
relatives as a whole u, 1s equal to 92.04, one asterisk. For all male relatives
as a whole the difference is also significant (u, =2.27, one asterisk), but
not for fathers and brothers taken together. For all relatives, males and
females, together, and for all close relatives the difference is significant
with two asterisks, u, being 3.07 and 3.09 respectively.

The significance for female relatives disappears when uterine cancers
are excluded, i. e., the difference is concentrated on uterine cancer where
the difference for mothers and sisters separately is significant with one
asterisk, and for these two groups together with three asterisks and for
all female relatives taken as a whole with two asterisks (u, = 2.76).
The figures show that there is an increased incidence of cancer (chiefly
“endogenous™) in male relatives. In female relatives the cancer incidence
Is increased, also when uterine cancers are excluded; yet the difference
i1s not statistically significant.

This suggests that genetically cancer of the corpus approaches the
conditions found in cancer of the breast and leukemia. Cancer of the
corpus seems to belong to the group of “endogenous cancers”, the genesis
of which depends on a hereditary character common to this group, and
the investigations seem to indicate that yet another hereditary factor is
responsible for the site of the cancer in this organ. However, once more
[ want to emphasize the difficulty, and hence the limitation of the ma-
terial, involved in the fact that is has not been possible to distinguish

between the two groups, cancer of the cervix and cancer of the corpus
among relatives.

Evaluation of the Cancer Risk.

~As there are reasons to believe that at any rate the development of

cancer of the corpus depends on hereditary factors, the next step will
be to search for the mode of inheritance expressed in Mendelian terms.
Before this can be done, it is necessary to know the carriers of the genes.
[t is therefore not sufficient to operate with the frequencies of cancer
observed among propositae and their relatives. Since the disease mani-
fests itself at different ages, an age correction must be made for relatives
who have not yet reached the cancer age. The cancer risk, i. e., the risk
involved for a person to die of cancer if he passes through all the age
groups in which it is possible to develop cancer (i. e. practically all age
groups), must be determined for each individual category of relatives.
The cancer risk Ry up to a certain age, x years, is (cf. Busk):

! EAe e T
Yook
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By means of the values of uy in Table 24, R, is compuled as the mor-
tality risk (the cancer risk) for the Danish population in general up to
J0 years of age from cancer of all sites, uterine, and esophageal cancers.
The age of 90 years has been chosen because the knowledge of the mor-
lality from cancer in the highest age groups is very limited.

[t is seen from Table 31 that the cancer risk (the risk of dying from
cancer) for the Danish population, calculated for cancer in general, is
upwards of 30 per cent. This figure will also apply lo close relatives in
the .control groups, where Table 26 shows a good agreement between the
[requencies of cancer observed in these groups and those calculated on
the basis of the mortality statistics. The cancer-risk figure for the Danish
population —— approximately 30 per cenl. —— is considerably higher than
the total cancer-risk figure computed by Jacobsen on the basis of his
control material, namely 10.8 per cent. for males and 8.5 per cenl. for
females, in both cases the morbiditly risk for cancer of all sites. Busk
emphasizes that these figures are at variance with the experience thal
almost 15 per cent. of all deaths in Denmark are due to cancer, and the
definition of R shows that it cannot be less than 15 per cent. Thus Jacob-
sen’s figures for the cancer risk of the population are too small.

By corresponding calculations Videbaxk finds that the cancer risk is
al least 22 per cent. This figure is also calculated on the basis of his
control material, but according to a procedure different from the one
used here (no correction for lack of knowledge of the categories of remote
relatives).

In order to estimate the cancer risk for relatives of palienls with
uterine cancer we must, since we do not know the mortalily rate for
relatives, assume that the cancer risk is increased by the same percentage
in all age groups, i. e., if py denotes the mortality for relatives, we have:

“u . :1 L.

Here a denotes the observed number of deaths from Tables 28 a and

28 b, and ¢! the computed number from the same tables. Hence:

a /90
i : s ﬁ’ ] Lt dt
—_— ..._-E

The values shown in Table 31 have been computed by means of.this

formula. It will be seen that these computalions are only based on the

knowledge of

1) the age distribution of the patients with the disease in question — in
this case cancer of all sites, uterine cancer, and esophageal cancer,

2) the age distribution of the population corresponding to 1), and

3) the age distribution in the categories of relatives. |
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Table 51. |
Estimate of the cancer risk Ry among relatives of patients with uterine cancer
(in per cent.).

Material Relatives | GIICEE Of - TEODUARERT Helatlves i e o i e
Danish popu-
- ‘ )
lation 29.2 3.0 29.5 29 129
F 36.6 18.4° M 343 5.7
B 31.6 0.0 S 54.0 12.6
Cancer of MGF  25.0 6.3 MGM - 28| sverraipi e
the cervix ~ PGF  30.9(303 123199 pam 241298 9422
MU  27.0 105 e M 2 2.7
PU  30.1 4.6 PA 9255 5.6
F 38.0° M 40.1 9.9°
B 34,6 S 46.5 9.4
Cancer of MGF  25.2| MGM  24.3| 9.9
the corpus. ~ PGE  46.7[30°0 BGM - 373 —elirie
MU  38.2 MA 357 5.5
PO 381% LUPA - agdy i8]

It is seen that in cancer of the cervix the average cancer risk computed
for cancer of all sites is approximately 30 per cent. corresponding to the
population (see also Table 30). If the groups parents and sisters and
brothers are taken alone, it is seen that they are somewhat higher than
30 per cent. (36 per cent. and 43 per cent. respectively). Here again the
large number of uterine cancers in sisters plays a part.

If a division according to different diagnoses of cancer is made ——
here uterine and esophageal cancers have been separated — the material
shows a higher cancer risk for both these sites. Table 30 shows that this
difference is significant. As the diagnosis of cancer of the esophagus —
at least for remote relatives — is not absolutely reliable, and as a di-
stinction between cancer of the cervix and cancer. of the corpus could
not be made, the figures must be taken with some reservation. However,
they seem to afford suggestive evidence of a tissue disposition localized '
to squamous epithelium. It cannot be determined according to which
principles such a tissue disposition must be presumed to be inherited.

In cancer of the corpus the total cancer risk both for males and
females is seen to be higher than the average for the entire population
(see also Table 30). This must be interpreted as favouring the view that
hereditary factors play a part. If an attempt is made to disentangle the
question as to recessivity or dominance, three categories of relalives are
of interest, namely 1) parents, 2) sisters and brothers, and 3) grand-
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parents and parents’ sisters and brothers. The cancer-risk figures for
these three categories are 39, 41, and 34 per cent.

While the cancer-risk figures in Jacobsen’s monograph on breaslt can-
cer for the corresponding groups are 63, 60, and 28 per cent., which with
a frequency of disease of 10 per cent shows a distinct dominant behaviour
of a cancer gene for “endogenous cancer as a whole*, the corresponding
figures for cancer in general in Videbaxk’s monograph are 41, 40, and 26
per cent. With a supposed general cancer risk of at least 22 per cent., the
conditions here are not quite as clear as in mammary cancer, but the
figures point to a dominant rather than a recessive inherilance.

[f it 1s assumed that the cancer risk for the population in general is
approximately 30 per cent., it is difficult to group the risk figures for
relatives found in cancer of the corpus under one of the two headings,
dominance or recessivity. From Hultkrantz & Dahlberg’s tables (1927),
in which the expected taint figures for the said groups of relatives (sisters
and brothers, parents, grandparents and parents’ sisters and brothers)
are stated for different frequencies of disease in the population, it is seen
that the characteristic distribution figures for taint in the groups of
relatives in recessive and dominant inheritance appear most distinetly
when the disease gene occurs relatively rarely in the population (less
than 10 per cent.); for increasing frequency of disease in the population
the difference in the taint figures in recessive and dominant inheritance
becomes more and more indistinet, and al a general disease risk (i. e.
frequency of carries of the taint) of 30 per cent. the difference in Lhe
distribution figures is slight. On the basis of the risk figures found in
cancer of the corpus it is therefore impossible to say with any certainly
how the hereditary behaviour is. However, the figures seem lo be in
favour of a dominant rather than a recessive inheritance,

It is seen that the risk figures for uterine cancer are larger than in
the population in general, and almost of the same order of magnitude
as in cancer of the cervix (the difference statistically significant — see
Table 30). Also here the figures suggest the presence of a — genelically
conditioned — localization factor.

In order to be able to draw conclusions with regard to hereditary
behaviour from the risk figures found it must
Videbael: — be an assumption that cancer constitutes a genetic entily.
Whether this is the case is unknown. At any rale cervical cancer ¢and
possibly also esophageal and cutaneous cancers) seem to show a here-
ditary behaviour which differs from that of cancers belonging to the
group of “endogenous cancers®, the development of which is due partly
to a cancer gene common to the whole group and apparently inherited
dominantly, and partly to one or several genes responsible for the lo-
calization of the cancer.

as also emphasized by
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Absolutely certain figures for the cancer risk in the various groups
of relatives can scarcely be obtained by investigating a larger number of
propositae, but only on the basis of an automatic registration of all cancer
cases occurring in Denmark — as has now been done for several years

by the Cancer Registry extending over a number of years sufficient
for obtaining indisputable information of all cancer cases during three

generations.

Conclusive Remarlks.

In summarizing the results of the investigations on heredity in mam-
mary cancer, leukemia, and uterine cancer in humans so far undertaken
at the University Institute for Human Genetics and the Cancer Registry,
it may be said that a hereditary disposition seems to be a not inessential
factor in the genesis of these malignant tumours. It was shown that
hereditary disposition is a main factor in the development of mammary
ancer, and other tumours (leukemia and uterine cancer) were found to
‘be more or less dependent on hereditary factors.

The tendency to cancer in general, which occurs in the population
with a frequency of approximately 30 per cent., is possibly a quality in-
herited with (incomplete) dominance. Multiple-factor inheritance cannot
be excluded (Kemp, 1948).

The propositus method is, of course, rather complicated and beset
with several possibilities of error, as already mentioned. One of the main
shortcomings is the lack in sufficient registration of cancer cases in the
groups of remote relatives. The diagnostic technique in cancer has been
considerably improved during recent years; it might therefore with some
justification be maintained that studies of heredity ought to be postponed
until sufficient possibility of verification of all supposed cancer cases
would be available.

However, the investigations have given a preliminary answer; the ana-
lyses of three forms of cancer of the group of “endogenous cancers”
(mammary cancer, leukemia, and cancer of the corpus uteri) have all
shown partly that there is a preponderance of cancer of all sites in the
various groups of relatives, and partly (in mammary cancer and leu-
kemia) that there is an increased incidence of the same form of tumour,
and this is possibly also the case in cancer of the corpus uteri. That the
results of the investigations are almost identical in this respect, .may lend
some support to the opinions expressed in them.



SUMMARY

The object of the study presented here is to examine the causalive
factors in uterine cancers by means of a genetical-clinical analysis of

propositae.

CHAPTER I.

Earlier publications on heredity in human cancer are surveyed wilh
a special view to previous reports on heredity in uterine cancer. It is.
shown that the résults of earlier investigations suggest that hereditary
factors are concerned in the development of uterine cancer. As ulerine
cancer has not been specified in several of the more comprehensive in-
vestigations, e. g. Wassink (1935), it is impossible to determine which of
the two components is responsible for the familial preponderance of can-
cer. However, several investigations seem to indicate that inheritance is
of greater importance in cancer of the corpus uteri than in cancer of the
cervix uteri, but no conclusive evidence is available.

The “proband method” is discussed, and two previous Danish mono-
graphs on heredity in cancer of the breast (Jacobsen, 1946) and leukemia
(Videbaek, 1947 ) are reviewed.

CHAPTER II.

The statistical-genealogical method analyzing the families of propositi
i1s used in analogy with principles followed in the corresponding studies
on heredily in cancer of the breast and leukemia. The practical appli-
cation of this method is discussed. The material consisted of 200 patients
with cervical cancer and 90 patients with cancer of the corpus, and in
all cases the cancer of the propositae was histologically verified.

The cases of cancer stated to have occurred among relalives of the
patients have been verified as far as possible, and in both groups ol pa-
tients the author succeeded in verifying all aceessible information of can-
cer as a cause of death among relatives, except in a very small number
(3.5 per cent.). |
- In the conlrol series comprising a corresponding number of healthy
persons it was also possible to verify the majority of cancer cases among
their relatives. It is shown that there is good agreement bhetween the age
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distributions of the propositae and control persons. In the two groups of
propositae (and in the partly identical control groups) information of all
relatives, except 4—5 per cent., was obtained. Also in this respect there
was good agreement between the groups of propositae and control persons.

Since nowadays practically all cases of uterine cancer are hospitalized,
the hospital material (collected chiefly from the Radium Centre in Copen-
hagen) must be said to form a representative, unselected material suit-
able for analysis. It is shown that there is no real difference in the age
distribution between the author’s material and that of a very comprehen-
sive material of uterine cancer collected by the Cancer Registry.

CHAPTER III.

A. Cancer of the Humrm Uterus.
Sections 1, 2, and 3.

Following a brief review of some of the more important publications
on uterine cancer, the frequency of the disease in Denmark where uterine
cancers form 17 per cent. of all cancers in women is discussed. The ratio
between cancer of the cervix and cancer of the corpus is at present 3: 1.

While cancers of the corpus, being most frequently localized to the
fundus uteri, in the vast majority of cases are adenocarcinomata, cancers
of the cervix, being lozalized to the portio vaginalis, are most frequently
squamous-cell carcinomata.

The object of the following sections is on' the basis of a review of the
literature and my own material to outline the difference existing on
various points between cancers of the uterine cervix and corpus.

Section 4. Eliological Factors.

a. Age at Onset of Disease.

Cancer of the corpus has its highest incidence between the ages of
20 and 60 years, cancer of the cervix between 45 and 50 years.

b. Marital State. _
There is a larger number of unmarried women among the patients
with cancer of the corpus than in the correqponding age groups in the

population in general; in cancer of the cervix it is seen that there are
more married women than should be expected.

c. Fertility.
The fertility is lower among married women of the group of cancer

of the corpus than in the population in general, higher among married
women of the group of cancer of the cervix.
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d. Influence of Hormonal and Inflammatory Changes in Cancer of the
Cervix.

While the previously prevailing opinion that poorly healed cervical
lears and cervicitis were concerned in the development of cancer of the
cervix, an increasing number of investigators have claimed (hat also hor-
monal changes are of importance in the development. The latler view is
supported partly be Hofbauer's investigations in which he demonstrated
an abnormal proliferation of the epithelium of the cervix uleri, and partly
by animal experiments.

e. Influence of Hormonal Changes in Cancer of the Corpus.

It 1s shown that abnormal hormonal production from the ovaries must
be supposed to play a role in the development of cancer of the corpus in
which hormone-producing (theca-cell and granulosa-cell) tumours are nol
infrequently encountered. This view is also supported by the fact thal
patients with cancer of the corpus often have a delayed menopause,

A possible relationship of cancer of the corpus to hormonal therapy
is mentioned, and it is pointed out — supported by experience gained in
animal experiments — that only long-continued treatment with large
doses of estrogenic hormones can be said to involve a risk, but information
of the occurrence of cancer cases in the family — especially mammary
cancer —- should call for caution.

f. Social Conditions of the Patients.

The well-known fact that patients with cancer of the corpus are chiefly
found among the higher social classes and cancer of thée cervix among
the lower social classes is confirmed.

g. Nationality.

The strikingly small number of cervical cancers among Jewesses and
the exceptionally large number of cases among Japanese women are men-
tioned, and also that strange enough the sum of all cases of uterine and
mammary cancers seem to be constant in all countries in which sulfi-
cient information of cancer cases in the population is available,

B. Ulerine Cancer in Experimental Animals.

A brief account is given of animal experiments, chiefly on mice, in
which it has been ]iussible to induce a large number of cancers of ‘the
cervix uteri of a pronounced malignant character by means of estrogenic
treatment. The development of these tumours seems to be independent of
inheritance and of the milk factor.

By direct application of carcinogenic substances to the endomelrium
of mice, rats, and rabbits it has been possible to induce carcinoma of the
endomelrium. |
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CHAPTER 1V.

A survey of the number of cancer cases among relatives of propositae
and of control persons shows that the total cancer taint is uniform in
the two materials for cancer of the cervix; for cancer of the corpus the
number of cancers is 50 per cent. higher among relatives of patients, and
here combined with a higher number of families with heavy taint, than
among the control persons. |

There is no increased familial taint for cancer of the cervix, apart
(rom an essential increase of the incidence of cancer among sisters, while
cancer of the corpus shows an increased number of cancer cases for
nearly all categories of relatives.

Among the cancer cases found in relatives of patients all sites are
represented, and mostly in quantitative conformity with the distribution
by site among control relatives and in a material from the Cancer Regisiry.
For cancer of the cervix there is, however, a strikingly large number of
esophageal cancers among male relatives, and the incidence of mammary
cancer is here lower than among the control relatives; the incidence of
uterine cancer as a whole is, on the other hand, higher. For cancer of the
corpus the percentages of uterine and mammary cancers are higher among
relatives of patients than among the control relatives, but the actual num-

bhers are small.

CHAPTER V.

On the basis of the figures collected a statistical evaluation is made
1) of the difference between the cancer frequencies found and 2) of the
ancer risk.

In the evaluation of the difference between the cancer frequencies
found a new method has been employed — devised by Busk — by which
the incidence of cancer among patients’ relatives is compared with a con-
trol material, computed on the basis of mortality statistics, and corrected
for the imperfect knowledge of cancer cases among remote relatives of
control persons. The advantage of this method over a direct comparison
between relatives of patients and of control persons is due to the more
comprehensive and thus more reliable control material.

A comparison made in this way shows for cervical cancer that only
sisters display a significantly higher incidence of cancers of all sites taken
as a whole; on the other hand, there is no significant difference when
all relatives are taken together.

This difference for sisters is shown to be due to a preponderance of
uterine cancer; when this diagnosis is excluded, the difference disappears.

For fathers it is pos.@;ihle to demonstrate a significant increase of the
incidence of esophageal cancer. '
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Cancer of the cervix seems mainly conditioned by exogenous faclors.
[t may possibly be the question of a — genetically determined localiza-
tion factor, but it is impossible to say anylhing definite about this. Nor
1s 1t possible on the basis of the increased incidence of esophageal can-
cer in male relatives to say anything definite about the presence of
hereditary lissue disposition, even though such a possibility may exist.

For cancer of the corpus a significant difference in the materials can
only be demonstrated for sisters when cancers of all sites are laken as o

whole. However, taken as a whole, both female and male relatives In
whom no significant difference can be demonstrated for brothers or
fathers — show a significant increase of the incidence of cancer of all
sites.

This 1s in favour of the supposition that cancer of the corpus —— like
mammary cancer and leukemia — for its development is dependent on

a general cancer gene common to cancers of all sites but lip and skin
(Jacobsen’s “endogenous cancers’).

The significant preponderance in female relatives disappears when
the group of uterine cancer is excluded. This is suggestive of the presence
of a genetically conditioned localization factor.

The cancer risk is then computed. First the cancer risk for the Danish
population is computed on the basis of the mortalily statisties. It is cal-
culated to be approximately 30 per cent.; this figure is higher than those
found by Jacobsen and Videbak (10 and at least 20 per cenl. respectively).

For cancer of the cervix the cancer risk among relatives ol palients
is approximately 30 per cent. when all female and male cases are laken
as a whole, i. e., corresponding to that of the population in general
only for sisters there is an essential diviation from this ligure (54 per
cent.). |

For cancer of the corpus the total cancer risk for male and female
relatives as a whole is higher than the average for the populalion in
general. At a disease risk of this magnitude it is difficult on the basis
of the risk figures to decide whether the supposed cancer gene for can-
cers of all sites but lip and skin is inherited dominantly or recessively.
It may be a question of (failing) dominance or possibly multiple-factor
inheritance. The cancer-risk figures are practically the same as those
found by Videbaek in leukemia, but smaller than those found by Jacobsen
in mammary cancer.

Both for breast cancer (Jacobsen), for leukemia (Videbak) and now
for cancer of the corpus uteri an increased incidence of cancer belonging
to the group *“all cancers but lip and skin” and an increase of the tumour
form investigated (certain in mammary cancer and leukemia; probable
in cancer of the corpus) have been ascertained among relatives of pa-
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tients. All three investigations suggest that the development of *“cancer
of endogenous origin” is dependent on a common cancer gene, presumably
transmitted with (failing) dominance, but probably also on a localization
factor in which on one or several genes may be concerned.

CONCLUSIVE REMARKS

On the basis of the existing Danish works on heredity in human can-
cer it is concluded as a preliminary result that a hereditary disposition
seems to be a not inessential factor in the genesis of tumours of “endo-
genous” origin. |

Insufficient knowledge on the part of the propositi about cancer cases
among remote relatives constitute one of the most serious shortcomings
of the propositus method, and it cannot be eliminated by studying larger
numbers of patients, but only if it is made possible to obtain reliable
information of all cancer cases occurring in the families, preferably
lhrough three generations. When such a registration has been continued
by the Cancer Registry for a large number of years, the results presented
might be subjected to a renewed analysis.



RESUME

INDLEDNING

Hensigten med det foreliggende arbejde er at undersgge arsagsfor-
holdene til cancer uteri gennem en genetisk-klinisk probandundersggelse.

KAPITEL 1

Der foretages en gennemgang af tidligere undersggelser over arvelig- .
hedsforholdene ved-human cancer med sarligt henblik pa tidligere med-
delelser om arvelighedsforholdene ved cancer uteri. Det papeges, at tid-
ligere foretagne undersggelser peger i retning af, at arvelige faklorer er
medvirkende ved udviklingen af cancer uteri. Da gruppen cancer uleri
ved flere stgrre unders;»igelser, saledes f. eks. hos Wassink (1935), ikke
er udspecificeret, lader det sig ikke afggre, hvilken af de to komponenter,
der er ansvarlig for den familizere overvaegt af cancer. Flere undersggel-

tyder dog i retning af, at arven er af storre betydning ved cancer
corporis uteri end ved cancer colli uteri, men noget ai;_{;m:mle herom
foreligger ikke.

En szrlig omtale vies probandundersggelserne, og to tidligere danske
arbejder over arvelighedsforholdene ved cancer mammae (Jacobsen 1946)
og leucemi (Videbaxk 1947) tages op til drgftelse, |

KAPITEL 2

Der anvendes den statistisk-genealogiske probandmetode efter samme
retningslinier som tidligere fulgt ved tilsvarende arbejder over arvelig-
hedsforholdene ved cancer mammae og leucaemi. Fremgangsmaden ved
probandmetodens anvendelse i praksis omtales. 200 probander med can-
cer colli uteri og 90 probander med cancer corporis uteri er anvendt,
alle tilfelde er probandernes cancer histologisk verificerel. :

De hos slzgtningene angivne cancertilfzelde sggtes savidt muligt veri-
ficeret, og i begge probandmaterialer lykkedes det at verificere alle til-
gaengelige Op]ysningEI' om cancer som dgdsarsag hos slaeglninge pd neer
et ringe antal (3,5 %).

I kontrolmaterialet, som omfatter et til probanderne svarende antal
raske personer, lykkedes det ogsi at verificere de fleste af cancertilfal-



96

dene hos slaglninge. Det vises, at der er god overensstemmelse mellem
aldersfordelingerne i proband- og kontrolmaterialer. I begge materialer
(samt i de delvis sammenfaldende kontrolmaterialer) Iykkes det at skaffe
oplysninger om alle slagitninge pa ner 4—5 %, ogsa her er der god
overensstemmelse mellem proband- og kontrolmaterialet.

Da praktisk talt alle tilfaelde af cancer uteri nu til dags hospitaliseres,
ma hospitalsmaterialet (overvejende hidrgrende fra Radiumstationen i Kg-
benhavn) siges at give et reprasentativt, ikke serlig udvalgt, udgangs-
materiale. Det vises, at der ikke er nogen reel forskel 1 aldersfordelingen
mellem mit materiale og aldersfordelingen i et meget stort materiale al
cancer uteri, indsamlet af Cancerregistret. |

KAPITEL 3
A. Cancer utert hos menneskel.
Afsnit 1, 2 og 3. :

Efter en kort indledning, hvori nawnes nogle vigtige arbejder over
cancer uteri, omtales sygdommens forekomst 1 Danmark, hvor cancer
uteri udggr 17 % af al cancer hos kvinder. Forholdet mellem cancer colli
og corporis uteri er 3/1.

Hensigten med de fglgende afsnit er, udfra litteraturen og eget ma-
teriale, at traekke den forskel op, der pa en rakke punkter er mellem
ancer colli og corporis uteri. |

Medens cancer corporis uteri, der oftest er lokaliseret til fundus uteri,
i langt det stgrste antal tilfzelde er adenocarcinom, er cancer colli uteri,
der. har sit sade i portio, hyppigst plade-epithelcarcinom.

Afsnit 4. Astiologiske faktorer.

a. Alder, hvori sygdommen optrader.
Corpuscancerens aldersmaksimum ligger mellem 55 og 60 ar, collum-
‘ancerens mellem 45 og 50 ar.
b. Aigteskabelig stilling. ‘ .
Der er et stgrre antal ugifte blandt patienter med cancer corporis

uteri end i tilsvarende aldersgrupper i befolkningen; ved ecancer golli
uteri ses, at der er flere gifte kvinder end forventet.

c. Fertilitet.

Fertiliteten er mindre for gifte kvinder af gruppen cancer corporis
uteri end i befolkningen, stgrre for gifte kvinder af gruppen cancer colli
uteri.




97

d. Betydningen af hormonale forandringer og betendelsesforandringer
ved cancer colli uteri. |

Medens del tidligere eneriadende synspunkt, at cancer colli uteri ud-

vikledes i darligt helede cervixrifter eller i cerviciter, stadig har mange

tilheengere, har der i de senere ar — stgttet af Hofbauers undersggelser,
hvor det lykkedes forfatteren at pavise abnorm epithelproliferation i
collum uteri under graviditet — meldt sig tilhengere af, at ogsd hor-

monale forandringer skulle have betydning. Eksperimentelle dyreforsgg
stgtter denne antagelse.

e. Betydningen af hormonale forandringer ved cancer corporis uleri.

Det papeges, at abnorm hormonproduktion fra ovarierne —— ofte pa-
viselig ved tilstedevearelse af hormonproducerende tumorer — mé antages
at spille en rolle ved udviklingen af cancer corporis uteri. I samme ret-
ning tyder, at patienter med cancer corporis uteri ofte har en sen meno-
pause.

Mulig sammenhang mellem cancer corporis uteri og hormonbehand-
ling omtales, og det papeges — stgttet af erfaringer fra dyreforsgg -
at kun en langvarig kontinuerlig behandling med store doser oestrogen
kan siges at indebzere en risiko, men oplysning om tilfaelde af cancer i
familien — navnlig af cancer mammae — maner dog til forsigtighed.

f. Patienternes sociale stilling.

Det kendte faktum, at patienter med cancer corporis uteri fortrinsvis
er at finde hos socialt bedre stillede, cancer colli uteri hos darligere stillede
medborgere, bekraftes.

g. Nationalitet.

Det pafaldende ringe antal tilfaelde af cancer colli uteri hos jgdiske
kvinder og det enestaende hgje antal tilfaelde hos japanske kvinder om-
tales, og der peges pa den ejendommelige kendsgerning, at summen af
tilfelde af cancer uteri og cancer mammae synes at vaere konstant i alle
lande, hvor man har adgang til sufficient oplysning om cancertilfxlde i
befolkningen.

B. Cancer uteri hos forsggsdyr.

Der gives en kort omtale af de eksperimentelle dyreforsgg, hvor det
vasentligst hos mus med oestrogen behandling lykkedes at fremkalde
cancer colli uteri med udpraget malign karakter i stort antal. Udviklingen
af disse tumorer synes uafhangig af arv og malkefaktor.

Ved direkte applikation af carcinogene substanser pa uterinslimhin-
den hos mus, rotter og kaniner er det lykkedes at producere carcinom i
endometriet. |
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KAPITEL 4

En opggrelse af antallet af cancertilfelde hos slaegtninge i proband-
og kontrolmaterialet viser, at den samlede cancerbelastning er ens i de
to materialer ved cancer colli uteri; ved cancer corporis uteri er antallet
al cancertilfzelde hos slegtninge til probander 50 % hgjere, og'(ler er
flere patienter med sveer familieer belastning end i kontrolmaterialet.

Bortset fra en veasentlig forggelse af antallet af cancertilfzelde hos
sgstre er der ingen gget familizer belastning ved cancer colli uteri, medens
antallet af cancertilfzlde for nzsten alle slaegtningegrupper er forgget
ved cancer corporis uteri.

De fundne cancertilfelde hos slegtninge til probander omfatter alle
former af cancer, for de fleste gruppers vedkommende kvantitativt over-
ensstemmende med fordelingen i kontrolmaterialet (og et materiale fra
Cancerregistret). Ved cancer colli uteri er der dog et pafaldende stort
antal tilfzelde af cancer oesofagi hos mandlige slaegtninge, og hyppigheden
af cancer mammae er lavere end i kontrolmaterialet, hyppigheden af
cancer uteri hgjere. Ved cancer corporis®uteri er hyppigheden af cancer
uteri og cancer mammae stgrre i proband- end i kontrolmaterialet.

.KAPITEL

Der foretages derefter pa basis af de fundne tal en statistisk under-
sggelse, dels 1) af forskellen mellem de fundne cancerhyppigheder, dels
2) af cancerrisikoen.

Ved vurdering at forskellen mellem de fundne cancerhyppigheder er
anvendt en ny metode — angivet at Busk — hvorefter cancerhyppigheden
hos slegtninge i probandmaterialerne sammenlignes med et kontrolmate-
riale, beregnet udfra mortalitetsstatistiken, for de fjernede slegininge-
grupper omregnel 1 overensstemmelse med det mangelfulde kendskab til
cancertilfaelde i disse grupper i kontrolmaterialet. Fordelen ved denne

‘metode — fremfor en direkte sammenligning mellem slaegininge i pro-
band- og kontrolmaterialer — er, at man anvender et mere omfattende

og derfor mere palideligt kontrolmateriale. |

En sammenligning foretaget pa denne méade viser, at det ved cancer
colli uteri kun er for sgstrene, der er significant forskel, nar alle arter
af cancer tages under eet; der er derimod ingen significant forskel, nar
alle slaegtninge tages under eet. |

Forskellen hos sgstrene ses at bero pa en overvaegl af cancer uteri;
tages denne disgnose ud, er der ingen forskel la@ngere.

Hos faedrene kan der pavises en significant forggelse af mt'ldensen
af cancer oesofagi.

O -
Sl Dy | e
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Cancer colli utert synes vasentligt exogent betinget; der kan muligvis
veere tale om en — genetisk betinget — lokalisationsfaktor, men der kan
intet sikkert siges derom, lige sa lidt som der ud fra den ¢gede incidens
af cancer oesofagi hos mandlige slaegininge kan siges nogel sikkert i
retning af arvelig veaevsdisposition, selvom muligheden herfor foreligger.

Ved cancer corporis uteri kan der kun for s¢gstrene konstateres en
significant forskel mellem materialerne, nar alle arter af cancer tages
under eet. Taget samlet viser dog bade de kvindelige og mandlige pi-

r¢grende — hos hvem der ikke kan pavises significant forskel hverken
hos brgdre eller feedre — significant incidensforggelse af cancer afl alle

slags i probandmaterialet.

Dette tages til indtaegt for den formodning, at udviklingen al cancer
corporis uteri — i lighed med forholdene ved cancer mammae og leucami
— er afhengig af et aliment cancergen felles for gruppen “endogen total-
cancer” (her som hos Jacobsen anvendt i betydningen cancer af alle slags
med undtagelse af lzebe- og hudcancer).

Den significante overvaegt hos kvindelige slegtninge forsvinder, nar
gruppen cancer uteri tages fra. Dette kunne tyde pa, at en arveligt be-
tinget lokalisationsfaktor er til stede.

Der foretages derefter en beregning af cancerrisikoen. Cancerrisikoen
for den danske befolkning beregnes udfra mortalitetsstatistiken at vezere
ca. 30 % ; der ggres rede for, at dette tal ligger over de tidligere at Jacob-
sen og Videbak fundne (henholdsvis 10 % og mindst 20 % ).

Ved cancer colli uteri ses cancerrisikoen hos probandernes slaegt-
ninge, nar alle kvindelige og mandlige tilfelde slas sammen, at ligge om-
kring 30 % — kun for sgstre er der vaesenthig atvigelse hertra (b4 %) —
svarende til befolkningen i almindelighed.

Ved cancer corporis uteri ses cancerrisikoen bade for maend og kvinder
at ligge over gennemsnittet for befolkningen. Ved sa hgj en sygdoms-
risiko hos den almindelige befolkning er det vanskeligt pa grundlag af
risikotallene at afggre, om det formodede cancergen for “endogen lotal-
cancer” arves dominant eller recessivt. Der kan vaere tale om (svigtende)
dominans eller muligvis multipelfaktor arvelighed. Cancerrisikotallene er
praktisk talt de samme som de af Videbaxk fundne ved leucaemi, mindre
end de af Jacobsen fundne ved cancer mamimae.

[ begge de tidligere arbejder over arvelighedsforholdene ved cancer
mammae og leucaemi og nu pavist ved cancer corporis uteri, er der i
sleegtningegrupperne — bade pad mgdrene og fedrene side - konstateret
forgget incidens af cancer tilhgrende gruppen “endogen totalcancer” for-
uden en forggelse af den undersggte tumorform (sikkert ved cancer mam-
mae og leuczemi, mulig ved cancer corporis uteri). De foretagne under-
sggelser gar alle i retning af den antagelse, at cancer af endogen type
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udvikles som fglge af et alment cancergen, der formentlig overfgres ved
(svigtende) dominans, men at der desuden muligvis ggr sig en lokali-
sationsfaktor — afhangig af eet eller flere gener — gaxeldende.

AFSLUTTENDE BEMZARKNINGER

Det konkluderes pa grundlag af de foreliggende danske arbejder over
arvelighed ved human cancer som et torelgbigt resultat, at arvelig over-
fort disposition synes at vaere en ikke uvesentlig faktor i genesen af
tumores af endogen type.

En af de vaesentligste anker, som kan rettes mod probandmetoden —
det manglende kendskab til cancertilfzlde hos fjernere slaegtninge — vil
itkke kunne bortelimineres ved at undersgge et stgrre antal probander,
men kun ved at der abnes mulighed for at fa palidelige oplysninger om
alle cancertilfaelde i slaegterne helst gennem 3 generationer. Nir en sadan
arelang registrering af alle cancertilfzelde er foretaget gennem Cancer-
registret, vil der vare grund til at tage Ye nu fundne resultater op til
revision.
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