
Breast examination in medical practice
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Summary. According to epidemiological data the early diagnosis of breast cancer needs a pro-
gram based on repeated multidisciplinary controls. Mammography (M.) is the main method (its
false negative rate is 9.3% in a series of 130 breast cancers histologically confirmed). Contact
Thermography (C.T.) (10% of false negative rate in the same series) is recommended as a com-
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plementary method, being able to reduce the false negative rate of the same series to 1.3%. A
program for breast serial control in asymptomatic and symptomatic women is suggested in
which the role of C.T. associated with other diagnostic methods is pointed out.

Key words: breast carcinoma; contact thermography; screening program.

A) INTRODUCTION

In no other field of medicine the periodical
medical check-up has brought more benefit
than in gynaecology. Gynaecological screen-
ing for cervical cancer by cervical smear
(PAPANICOLAOU ) is an ideal method for screen-
ing and has become worldwide a very useful,
simple, but on the other hand accurate method
for the detection of cervical cancer.

No comparable method has been existing,
as far as now, for the detection of breast
diseases. Mammography (M.) has a high
accuracy, but it is limited in screening for
breast cancer because of high costs and the
radiation risk of carcinogenesis following .re-
peated investigations, especially in young
women.

B) EPIDEMIOLOGIC DATA

1. Incidence

Epidemiologic data are a great challenge for
the Senologists and force them to draw their
attention to the problems in the detection of
breast cancer. The official austrian statistic
data on the incidence of gynaecological
malignancies (Tab. I) prove that in the about
25.000 reported cases of gynaecological cancer
from 1970 to 1975, less than 30% were localized

at the cervicis uteri and more than 40% at the
breast.

Consequently, the incidence rate of new
cases of cervical carcinoma is of 36/100.000/yr;
this value rises to 50/100.000/yr in the breast
cancer. Breast cancer screening therefore is
one of the most important investigations in
Oncology, in order to achieve an earlier detec-
tion of the disease.

Therefore, every clinical investigation in
women, has to be completed by a careful phy-
sical examination (P.E.) of the breast.

2. Age distribution

In the previously reported series, about 80%
of breast cancers were identified in a range
starting from 50 yrs of age (Graph 1).

Consequently, a’ very careful screening
program must take in account this age group,
eventually including large use of M.

3. Tumour size

The oncological Literature refers that the
clinically diagnosed breast cancers are more
than 3 cm in diameter in over 50% of the cases
(Graph 2). In most cases breast cancer is
detected by the patient herself and therefore

Tab. I. Incidence of the gynaecological cancers in Austria.
(Female population: 3.950.000: 19700975).

Site New cases Incidence

Cervicis uteri

Corporis uteri

Ovarii

Vaginae, vulvae etc

Mammae

Total

7.158 (29.2%) 36.2

3.777 (15.5%) 19.1

2.635 (10.8%) 13.3

934 (3.8%) 4.7

9.965 (40.7%) 40.4

24.469 (100%) I
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Graph 1. Age distribution of breast cancers in Austria Graph 2. Tumour size in 1496 breast cancers.

examinations. In more than 95% of these
patients, the C.T. results were similar to those

diameter can be detected by a careful P.E. of M. examination. Nevertheless, in order to
Thus, a periodical clinical check-up could obtain a more reliable evaluation of C.T., only
reduce the average size of clinically detected the histologically proved carcinomas were
breast cancer, which would consequently lead considered (Tab. II). The false negative rate of
to better survival rates. C.T. (10%) is very similar to that of M. (9.3%).

It must be emphasized that the false negative
rate of the 2 methods simultaneously applied.

IN BREAST CANCER

The P.E. of the breast is often underes-, The 10% false negative rate in C.T. has been

diagnosis; therefore, breast P.E. is very often they achieved in their great patient series (Tab.
neglected or performed only when the patient III). The French classification of T. patterns is
presents herself with some clinical signs in her

(suspect and very suspect). The false positive
rate in the normal breast was only of 4% and of

plementary investigation to P.E. of the breast is 3.6% in the benign diseases. Opposite, the false
justified by: negative rate in breast cancer was of 8.5%; this

a) harmlessness, easy and fast handling and figure is very similar to that of personal series.

examination must be emphasized. GAUTHERIE

perience in breast C.T. is based on 8000 et Al.,’ referring to a series of 499 subjects with

Tab. II. Accuracy of contact thermography and mammography in breast cancer.
(150 obs: histologically confirmed).

Diagnosis
Methods

False negative

Contact thermography 135 1 5 (1 0%)

Mammography 136 14 (9.3%)
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(11290 obs.: GAUTHERIE et Al.‘).

Thermographic
classes

Normal
(5220 obs.)

Benign diseases
(480 obs.)

Cancers
(1261 obs.)

THITH2 5011 (96%) 4636 (96.4%) 107 (8.5%)

TH3
TH4 209 (4%) 173 (3.6%) 1 1 5 4 (91~5%)

TH5

35-50 yrs

Tab. IV. Suggested policy in breast examination.

No clinical symptoms Clinical symptoms

Methods

Contact thermography
Physical examination

Physical examination
Mammography

Mammography Thermography

(repeated every 3-5 yrs)

Physical examination

Mammography
(repeated every 2 yrs)

Thermography

negative P.E. and M. examinations, but
tifies its utilization in a diagnostic approach to
the breast, in association with P.E., M. and

cers seems to be too high, nevertheless it must cal situations (Tab. IV).
be remembered that T. depends on metabolic
changes of the cancer and is correlated to vas-
cular abnormalities, opposite to P.E. and other
instrumental methods which are ‘based on
morphological pictures. For that reason C.T.
can sometimes be able to provide more useful
information than those provided by P.E., M.
and ultrasound.

appropriate method for the detection of breast

men

The role of C.T. in breast cancer screening
is clearly indicated by Tab. IV. Preliminary
P.E. is always mandatory: C.T. is required in

In the patients under 35 yrs of age, M.
examination can be avoided if P.E. and C.T.
examinations are negative. On the contrary, in
patients aged be tween  35-50  y r s ,  M.
examination is also recommended and this
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radiological control could be repeated every 3-
5 yrs.

In the same age group, the P.E. and C.T.
control must also be performed every yr. In
women over 50, M. is performed at 2 yrs
intervals. It has to be emphasized, that the
asymptomatic women aged less than 50 re-
present about 2/3 of all female population in
the general gynaecological practice. In this
age-group the association of P.E. and C.T.
plays the most important role. C.T. is not to be
considered competitive to M., because the
C.T. aim is to support the information of P.E.
A negative T. emphasizes a negative P.E. and
the patient too will trust a negative combined

P.E. alone.
Should CT. not absolutely negative, M. is

always performed, even though the P.E. tin-
dings are negative.

2. Approach to symptomatic women

Any clinical pathological finding must be
followed by M. and eventually C.T. (Tab. IV).

If the P.E. examination demonstrates a dis-
tinct, palpable nodule, biopsy is mandatory in
order to classify its histology, apart from C.T.
or M. findings. Of course, a nodule very sus-
pect at C.T. and/or M. examination, required
directly surgery with bioptic control during
intervention. If no mass is found at P.E.
examination (i.e., breast dysplasia), and also
C.T. and M. are negative for breast tumour, a
C.T. seriated control in patients under 35 yrs of
age, and a C.T. and M. control in patients over
35 yrs of age is advised.
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Epidemiological issues in breast cancer screening
by P. BRUZZI, R. PUNTONI and S. TOMA

Sclentlfic Institute for Study and Treatment of Cancer (I.S.T.), Genoa (Italy)

Summary The Authors stress the significance of the epidemiological parameters which define
a diagnostic technique, the methods for a correct evaluation, and the need that the efficacy of
screening programs be tested through mortality rates in comparison with control populations.
Referring to the actual experiences in breast cancer and specifically in thermography, the
research fields in which further investigation is necessary are identified and discussed.

Key words: screening, breast cancer, thermography, mammography.

A) INTRODUCTION women per yr, while mortality rates are stable
around 25-30 deaths/lOO.OOO women per yr.7

The breast cancer incidence rates in Wes- The U.S.A. and Italian mortality rates are
tern Countries seem to have slightly increased quite similar, while the incidence rates seem to
in recent yrs, with rates of SO-90 cases/lOO.OOO
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fore, the incidence/mortality ratio in Italy is
lower than in the U.S.A. (2.5 vs. 3.5) but it is
uncertain whether this difference depends on
different diagnostic and/or therapeutic
strategies in the 2 countries or on a different
efficiency in estimating incidence rates.

Several risk factors for breast cancer have
been recognized, but their overall pathogenic
significance has no yet been clearly defined
(Tab. I). Anyhow, the present knowledge on
the risk factors makes it impossible to plan
meaningful primary prevention programs in
breast cancer. Thus, strategies for reducing
breast cancer mortality rates must point to a se-
condary prevention, by means of early detec-
tion ‘programs.

- Age
- Familiarity
- Nulliparity
- Late first pregnancy
- Early menarche
- Late menopause
- Chronic breast disease
- Obesity (?)
- Hyperlipidic diet (?)
- Assodiated diseases (?)
- Exogenous estrogens (?)

In planning an early detection program, a
cost-benefit analysis is mandatory, as many
screening programs yield little, if any, benefit,
in presence of high costs and serious negative
side-effects. In evaluating costs, side effects
and benefits of a screening program, several
problems are to be taken into account, which
are related to the following aspects: efficacy;
prevalence rate and case-fatality ratio of the
disease; accuracy, costs and side-effects of
each diagnostic tests.

1. The efficacy of a screening program
is defined as its ability in reducing mortality
among the screened population. It depends: a)
on the availability of effective therapy for

between early (pre-symptomatic) stage of the
disease and effectiveness of therapy; and c) on
the ability of the test to diagnose cases at a suffi-

ciently early stage. When no effective therapy
is available3 (e.g. lung cancer) a screening pro-
gram will not only be useless, but even harmful
as healthy individuals will undergo possibly
noxious diagnostic tests (e.g. X-ray) and false
positive cases will be exposed to further
diagnostic tests (e.g. fibroscopy, biopsy) with
psychological stress, while no benefit will
counterbalance financial costs. If the available
therapy is effective independently of the
stage of the disease at the time of diagnosis
(e.g. gall-stones), no screening program is
needed.

The efficacy of a cancer screening program
can be evaluated only by means of a control of
mortality rates comparing general and cause-
specific mortality rates in a population subjec-
ted to a screening program (includingnon-res-
pondents) with the mortality rates in a control
population. Inclusing of non-respondents in
the mortality study is crucial, in order to make
comparison with mortality in the control
group, as mortality among respondents may
differ from that among non-respondents, and it
is not possible to distinguish between those
who would have responded and those who
would have not in the control group.

Survival curves of patients with cancer
diagnosed in the screening cannot be utilized
in evaluating the efficacy of screening pro-
grams. This is due to 2 types of bias: lead time
bias and length bias.

a) Lead time bias refers to the fact that the
earlier the diagnosis, the longer will be the
survival rates after the diagnosis even in
absence of any effective treatment. Thus,
when survival rates (of early cases) are com-
pared with survival rates of symptomatic (late)
cases a remarkable difference is to be expected
even though no therapy is available; b) length
bias refers to the fact that cancers with longer
duration (e.g. slow-growing cancers) are more
represented among prevalent cases (prevalen-
ce = incidence X duration) and therefore in a
screening program cancers with long survival
will be over-presented, making again com-
parison impossible with survival of all incident
cancers.

For 2 types of cancers (breast and cervix),
the efficacy of screening programs is accepted,

cancer is concerned, controlled studies of
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Haemo-occult test are. still lacking, even
though there is some indirect evidence in
favour of its efficacy in reducing mortality.4

Breast cancer screening by means of mammo-
graphy (M.) and physical examination (P.E.)
has been shown to reduce breast cancer mor-
tality rates of about 40% in a large randomized
study (HIP).*

Present improvements in M. techniques
with respect to those used in HIP study do sug-
gest an improved cost-benefit and risk-benefit
ratio in future breast cancer screening pro-
grams employing M. At the time of HIP study
M. showed a sensitivity of less than 50%, while
actual estimates are around 92%.9

Referring to the possible radio-induced can-
cer risk, it has been estimated that a single
screening of 1.000.000 women employing M.
would have caused a breast cancers per rad per

2. Other parameters to be considered in
evaluting a screening program for a disease are
the prevalence of asymptomatic detectable
cases and case-fatality ratio of the disease. In
low-prevalence disease, like rare cancers,
where several thousands of persons are to be
screened for diagnosing one case, costs of early
diagnosis programs outweight potential bene-
fits, also because the false positive / total
positive ratio increases to very large values as
point-prevalence decreases, causing many
healthy patients to be classified as positives. It
has to be noted that point-prevalence of a
disease is roughly determined by ((incidence
X duration)): a long detectable pre-symptoma-
tic phase (e.g. in situ cervical cancer) will in-
crease the prevalence while disease with short
survival (e.g. lung cancer) will tend to have low
prevalence.

side-effects. A screening device has to be
cheap, as it will be employed on large popu-
lations. It has to be simple, because large
screening programs must rely upon personnel
with no specific training. It must involve little
or no hazard for the screening population, as
the majority of people undergoing diagnostic
procedures will be healthy, and large popu-
lations cannot be exposed to health hazards in
order to detect few cases that will get some
benefit  from being diagnosed earlier.
However, the most crucial problem regarding
a screening test is to assess its accuracy. The
accuracy of a screening test is defined as its
ability to discriminate between positive cases
(with disease) and negative cases (without
d i sease) .  I t  i s  usua l ly  measured  by  2
parameters, sensitivity and specificity. a) Sen-
sitivity is the proportion of true positives (true
positives / true positives + false negatives). b)
Specificity is the proportion of true negatives
(true negatives / true negatives + false
positives). c) Another parameter is the predic-
tive value, which indicates the proportion of
the persons resulting positive to the test and
who are really affected by the disease, and is
related to the specificity of the test, to the
prevalence of the disease, and, to a much lesser
extent, to the sensitivity of the test (true
positives / true positives + false positives).
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The lower the prevalence of the disease the
more important becomes the specificity of the
test, since small decreases in specificity mean
hundreds or thousands of false-positives every
single true positive: for example every 1% de-
crease in the specificity of a test used in a
screening for a disease with a prevalence of
0.001 means 10 more false positives for each
true positive, but if the prevalence is 0.0001 it
means 100 more false positives for each truly
diagnosed case.

In rare diseases, like cancers, cost-benefit
ratio of secondary prevention programs can be
improved by identifying and screening high-
risk groups,  in which, due to the high
incidence, the prevalence is increased.

3. The third aspect which has to be con-
sidered in evaluating a screening program is
related to the characteristics of the diagnostic
test employed, that is accuracy, cost and

The problem of false positives cannot be
overlooked in planing a screening program:
physiological and social cost as well as health
hazards from unneeded further diagnostic or
therapeutic procedures, and financial costs
might well counterbalance the benefits
derived from the earlier detection of some
cases.

For a given test, sensitivity and specificity
are linked by an inverse relationship: specifi-



point at a higher level, but at the same time
sensitivity will be decreased. This inverse
relationship is roughly proportional only in the
central regions of sensitivity and specificity.
When one of the 2 parameters (e.g. specificity)
has already high,values, in order to attain small
increases in it, substantial losses in the other
one (e.g. sensitivity) are required.

B) MULTIPLE TESTS IN BREAST CANCER
SCREENING

The availability of several tests suitable for a
screening program makes it even more diffi-
cult to define a screening strategy: the tests can
be administered simultaneously or sequential-
ly.

When the tests are all administered on each
subject at the same time, it must be decided
whether cases with discordant test outcomes
will be considered positive or negative: in the
first instance the sensitivity will be increased
but specificity will be lowered whereas when
discordant test outcomes are considered
negative the opposite will occur. When mul-
tiple tests are administered sequentially, it has
to be established who will undergo the second
test, the third an so on. If only the positive to
the first test will have the second test done,
specificity will be increased, but sensitivity will
decrease.

The opposite will occur if only negative out-
comes undergo a second test. Actually, the
choice depends mainly on the characteristics

of each test as costs, risk, and accuracy.
While, for instance, it is difficult to imagine a
mass screening for colon cancer using recto-
sigmoidoscopy, this test can well be used for
confirming cases detected by a simpler test,
like Haemo-occult. On the contrary, if 2 tests
seem to cover different areas of pathology like
cytology and chest X-ray for lung cancer, their
simultaneous use can be justified. In the case
of breast cancer screening, 3 tests are con-
sidered suitable for large screening programs
(Tab. II):

1. Physical examination (P.E.) is very
cheap, does not require any device or particu-
lar technical skill, does not involve any risk for
the screened group; on the other hand best
estimates of its sensitivity and specificity are of
80% and 70% respectively.

2. Mammography, (M.) which has been
improving both in its diagnostic accuracy and
safety during the last 20 yrs, shows much
higher sensitivity and specificity (recent
estimates are 90% and 99% respectively’);
more important*, it seems to be capable to
detect cancers at earlier stages. On the other
hand it is costly, requires the availability of
radiographic facilities, and the presence of
trained personnel. Furthermore a small
amount of radiation is still delivered even with
modern techniques, and its sensitivity is much
lower in young women.

Tab. II. Values of mammography, physical examination and thermography in breast
cancer screening

(population: 1.000.000; prevalent cases: 5.000; breast cancer prevalence: 5%~).



3. More recently thermography (T.) has
been introduced among the available diagnos-
tic methods for breast cancer. Its sensitivity
and specificity have not yet been clearly de-
fined but are estimated to be around 80% and

Its costs are quite low
(films), and it does not involve any risk, but it is
time-consuming and requires long experience
for a correct interpretation of its findings. On
the basis of the values of specificity and sen-
sitivity of Tab. II, the results of a screening pro-
gram utilizing 2 methods simultaneously have
been considered. Tab. III shows the theoretical

results of a screening utilising P.E. and M.
simultaneously in a series of 1.000.000
screened women, wi th  b reas t  cancer
prevalence of 5%. Tab. IV shows the theoreti-
cal results utilising P.E., M. and T.

In the screening approach in which both
P.E. and M. are employed on every screened
individual, concordant positive cases as well as
discordant cases undergo further diagnostic
ascertainments: this strategy clearly increases
sensitivity, but specificity and predictive value
are negatively affected. The 3 tests strategy
(P.E., M., T.) allows a significant improvement

Tab. III. Screening employing physical examination and mammography.
(Population = 1.000.000; prevalent cases = 5.000; breast cancer prevalence = 50!oo).

Tab. IV. Screening employing 3 simultaneous tests.

Tests Cancers (5.000) Non cancers (995.000) Predictive
outcome True positives Sensitivity True negatives S p e c i f i c i t y value

+ + + 2.880 57.6% 299 99.97% 90.59%
(0.003%)

+ + - 1.760 92.8% 32.394 96.66% 12.25%
+ - + (3.31%)
- + +

+ - -
- + -

Total

34 6.8% 341.185 62.37% 1.31%
(34.29%)

4.984 99.6% 373.878 62.37% 1.31%

620.582



Tab. V. Screening employing thermography and physical examination.
(Population = 1.000.000; prevalent cases = 5.000; breast cancer prevalence = NO).

Tests
outcome

+ +

Cancers (5.000)

True positives Sensitivity

3 .200 64%

Non cancers (995.000)

True negatives Specificity

29 .850 97%

(3%)

Predictive
value

9.7%

- + 1.600 96% 338 .300 63% 1.28%

(34%)

2 0 0 626 .850

(4%) (63%)

in the validity of the whole diagnostic pro-
cedure, only if individuals with one positive
test are considered negative, because, on the
contrary, specificity rates dramatically de-
creases (Tab. IV).

C) SEQUENTIAL APPROACH

Costs and risks of M. make it difficult to set
up large-scale screening programs employing
this technique. A possible approach could be a
sequential screening, in which all women of
certain age groups ‘undergo both P.E. and T.,
while M. is carried out only in women positive
to either test (Tab. V). This approach would
select for M. about one third of the female
population in which 96% of all breast cancer
cases are present, and probably is the most
feasible one for large programs so far, at least
for age groups below 45-50 yrs, even though
the facilities capable to screen with M. l/3 of
the adult female population are far from
available.

The overall yield of these programs would
be satisfactory, with an overall sensitivity and
specificity of 86.4 and 99.6% respectively. The
final predictive value would be 54% (Tab VI),
which means that more than l/2 of all women
classified as positive by M. would be true can-
cer cases.

D) CONCLUSION

While the efficacy of early diagnosis in
breast cancer has been definitively demon-
strated, it is not yet clear whether it is more
useful to screen the whole adult female popu-
lation or selected age-groups. A possible
approach could be the selection of high risk
groups ‘by means of patient history or phy-
siopathologic variables, for more frequent
and/or aggressive screening strategies.

Beyond a l l  these  hypothe t ica l  con- Another problem which needs further
siderations, the important point to be stressed evaluation relates to diagnostic devices to be

Tab. VI. Effect of mammography on the _
screened positive cases of physical exa-

mination and thermography.

MammographyMammography

++

TotalTotal

CancerCancer Non catersNon caters
( 4 . 8 0 0 )( 4 . 8 0 0 ) ( 3 6 8 . 4 8 8 )( 3 6 8 . 4 8 8 )

4 .3204 .320 3 .6923 .692

4 8 04 8 0 364 .468364 .468

4 .8004 .800 368 .150368 .150

overal l  sensi t iv i ty = 5, 0 0 0
4.320 = 86.4%;

o v e r a l l  s p e c i f i c i t y  =  m  =  9 9 . 6 3 % ;

predictive value = 34%.

is that no large-scale screening program should
be started unless a careful cost-benefit analysis
has been carried out, which has shown that the
potential benefits of the program can be coun-
terbalanced by the false positive diagnoses,
unneeded diagnostic and therapeutic pro-
cedures, as well as the financial and organi-
zational problems raised by lots of women
coming to the out-patients. clinics.
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and no risks but its diagnostic accuracy has not
yet been tested by means of large reliable
trials. Therefore this promising device, before
being applied to mass-screening programs,
should undergo further evaluation as to its sen-
sitivity and specificity in the various age-
groups, and stages of the disease: this
evaluation will clarify whether T. can be con-
sidered a screening procedure of primary
importance or only a supplementary test.
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GILBERTSEN V.A.: The detection of cola-rectal cancer.

by G.A. BOTHMANN
Department of Obstetrics and Gynaecology, City Hospital, Wolfsburg (West Germany)

Summary. The problem of favouring and limiting criteria of C.T. in the diagnosis of malignancy

with 2702 patients clarified by histology). The advantages of C.T. are: 1) the technical modality of
C.T. (simple, quick, not expensive and with a good reproducibility of findings). 2) The more inten-
sive vascular pattern of breast surface and the atypical vessels with a decisive dynamic test are
better distinguished in larger carcinomas, that means tumours with a higher number of tumour
cells or a more active metabolic activity.
Limiting criteria in the screening by means of C.T. regard: 1) the composition of the screened
population: the smaller the number of patients at risk or symptomatic patients, the smaller the
number of detected carcinomas. The age distribution of the patients has the same influence. 2)
The vascular pattern of the breast is a facultative limiting factor in so far as in the presence of aty-
pical vessels a higher vascularity is sometimes not easily suppressible and the atypia can not be
seen quite correctly. 3) The diameter of the tumour certainly represents a limiting factor: tumours
of about 1 cm in size can be diagnosed only in 30% of the cases. These are especially the
aggressively growing tumours. Thus, a screening program with C.T. is possible, although the
screening effect is modest with regard to the diagnosis of breast cancer because of a sensitivity
of only 68% compared with a sensitivity of 86% by mammography.

Key WOrdS: contact thermography, breast cancer,
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A) INTRODUCTION

At the present time mammography (M.) is
the most reliable diagnostic modality with a

the controversy on radiation hazard has
reduced the number of women at risk willing
to undergo regular M. examinations to a very
small fraction. This makes the search for alter-
native screening methods very important.

reasons than breast disease). These 4.004
patients were tested for age distribution, mo-
tivation for examination and frequency of his-
tological findings.

3) vascular pattern of breast surface
without neoplasm

The diagnostic value of thermography (T.)

be not very effective in the detection of small
breast carcinomas (less than 1 cm in diameter)
which are diagnosed only in one third of the
cases., Similarly, there is little information
about favouring and limiting factors in contact
thermography (C.T.) in comparison with
infra-red-thermography. A few criteria were
considered in the C.T. study of the breast.
They are as follows:
1) methodological procedure;
2) grouping of patients;
3) vascular pattern of breast surface without

This study was based on the material of the
above mentioned prospective controlled study
of 1974 and 1977. The vascularisation of the
female breast surface seems to be influenced
by breast size, quantity of glandular tissue, age
and hormones. Other variables - for example
n u r s i n g  h a b i t s  -  w e r e  n e g l e c t e d  f o r
methodological reasons.

neoplasm;
4) vascular pattern of breast surface with

benign and malignant tumours.

4) vascular pattern of breast surface
with benign and malignant tumours

For this purpose 19.461 patients (Tab.. I)
were evaluated retrospectively. Of these, 2.202
were clarified by histology. The following
variables, namely the vascularisation pattern
(Type A - E) according to B OURJAT : the tu-
mour dependent atypical hyperthermia and
blood vessel, and the tumour size were tested.

B) MATERIAL AND ‘METHODS C) RESULTS
I) Methodological prOCedur,e

C.T. was tested between 1971 and 1978. To-
tally, 9 physicians and 6 medical students were
trained, and performed the examinations. The
T. procedure was performed according to TRI-

On the whole, 19.461 patients
underwent the T. examination and were docu-
mented (Tab. I).

1) Methodological procedure

Following our experience, we could assess.
C.T. to be a simple technique requiring fairly
little time to be performed (only 8 mins for

2) Grouping of patients

Tab. I. Patients examined by C O n t a C t

patients were examined; 2.202 required
histological clarification.

In 1974 and 1977, in a prospective controlled
study, 4.004 patients were examined. Among
them 126 malignant, 47 proliferative and 181
benign lesions were present. Three groups of
patients were considered: an asymptomatic
group (n=2360; no symptoms exist in this
group); a symptomatic group (n=661; presence
of lumps, pain, secretion, etc); and a control
group (n=983; these patients were selected in
the wards of the hospital, where they were
undergoing some kind of treatment for other

Patients No

without histology 17.259 (88.7%)

with histology 2.202

- benign lesions 1.338 (6,9%)

- proliferative lesions 146 (0.8%)
- malignant lesions 718 (3.7%)

Total 19.461 (100.0%)
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examination and documentation). The infor-
mation provided is quite accurate, whereas no
problems of interpretation of T. pictures do
exist.

The vascular pattern becomes sharply and
distinctly visible, in accordance to the dynamic
test; both typical and atypical vascular patterns
are well reproducible, provided the definition
of T. findings is homogeneous.

2) Grouping of patients

Age distribution shows a characteristic fre-
quency curve: in the group of asymptomatic
patients, 36.35% are younger than 39 yrs com-
pared with 52.19% in the symptomatic group.
In the asymptomatic group 35.15% are older
than 50 yrs. compared with 22.09% in the symp-
tomatic group (Tab. II). Obviously, younger
patients are better motivated for examination

than older patients. When assessing the
patients’ motivation to the examination, we
found that in the asymptomatic group 37.8%
patients came on their own and 61.8% follow-
ing the advice of a physician. In the symp-
tomatic group 61,4% came by their own choice,
whereas 38.1% were sent by the physician (Tab.
III). Considering the frequency of histological
findings in the three considered groups (Tab.
IV) the symptomatic group presents a high rate
of biopsies performed and clarified by histolo-
gy. Thus, the percentage of diagnosed car-
cinomas rises.

3) Vascularisation pattern of the breast
surface without neoplasm

There is an age-specific dependence (Tab.
V): the older the patient the more type A and
type B vascular pattern, and the less a type C

Tab. II. Age distribution in the prospective study in 1974 and 1977 divided into
three groups: asyntomatic patients, syntomatic patients, control group.

Age

below 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

over 70

Total

No symptoms Symptoms Control Total

11 (0.46%) 24 55(3.63%) 20 (2.03%) (1 .37%)

157 (6.66%) 93 (14.07%) 152 (15.46%) 402 (10.04%)

690 (29.23%) 228 (34.49%) 311 (31.64%) 1229 (30.69%)

671 (28.40%) 171 (25.87%) 225 (22.89%) 1067 (26.65%)

468 (19.80%) 92 (1 3.92%) 190 (1 9.33%) 750 (18.73%)

282 (1 1.93%) 51 (7.72%) 72 (8.33%) 405 (IO.1 1%)

81 (3.42%) 3 (0.45%) 12 (1.22%) 96 (2.39%)

2350 (100%) 661 (100%) 983 (1 00%) 4004 (100%)

Tab. III. Motivation for performing breast diagnosis by C.T.

Motivation for
examination No symptoms Symptoms . Control Total

By their own 892 (37.8%) 406 (61.4%) 307 (31 .3%) 1605 (40.1%)

Physician 1459 (61.8%) 252 (38.1%) 672 (68.4%) 2383 (59.5%)

Other reasons 9 (0.4%) 3 (0.5%) 4 (0.4%) 6 (0.4%)

_Total 2360 (1 00%) 661 ( 1 00%) 983 (1 00%) ‘4004 (1 00%)
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Tab. IV. Histological findings in the 3 patients groups in the prospective study.

Histology No symptoms Symptoms Control Total

no histology 2224 (94.23%) 446 (67.47%) 980 (99.69%) 3650 (91.16%)

benign 83 (3.52%) 98 (14.83%) 0 - 181 (4.52%)

proliferative 25 (1 .06%) 1 9 (2.87%) 3 (0.31%) 47 (1 .1’7%)

mal ignant 28 (1.19%) 98 (14.83%) 0 - 126 (3.1 5%)

Total 2360 (1 00%) 661 (100%) 983 (100%) 4004 (1 00%)

Tab. V. Age distribution and vascular pattern according to Bourjat (%I.

Vascular pattern 5 29 30-39 40-49 50-59 60-69 over 70 Total

A 7.3 4.3 6.0 9.8 16.5 20.4 344

B 19.3 25.9 24.2 32.9 34.9 33.3 1116

C 62.0 55.1 59.2 47.4 42.3 40.7 2113

D 10.7 13.8 9.5 8.1 4.5 9.3 380

E 0.7 0.7 1.6 1.9 1.7 1.9 51

Total obs. 457 1229 1067 750 405 96 4004

Vascular pattern No hormones Pill, Estrogens Total obs.

A 10 .96 6.35 10.15 344

B 45.31 50.76 40.62 116

C 33.03 32.74 30.47 2113

D 8.48 6.59 17.19 380

E 2.21 3.55 1.56 51

Total obs. 2944 800 260 4004

and type D pattern is fre+quent: 46.75% vs. VI). Exogenous therapy with hormones, espe-
44.49% in the soft tissue. The number of mas- cially oestrogens, has a decisive influence as to
topathic blood vessels increases in the knotty a more intensive and numerical increase of ty-
tissue; the breast size has no influence either pica1 blood vessels. This can also be said with
on quantity of glandular tissue or on the vascu- regard to pregnancies. Limiting factor for the
lar pattern, whereas a hormonal influence on interpretation is an interference with age and
the vascular pattern cab be demonstrated (Tab. hysterectomy.
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4) Vascular pattern of the breast surface
with benign and malignant tumours

The is a significant correlation between the
type of vascular pattern and the morphological
findings (Tab. VII). In this situation, age, hor-
monal status and knotty tissue intermingle.
Typical tumour-dependent findings are cir-
cumscribed heat, hot nipple, atypical blood
vessels and vascular rings (Tab. VIII), being
atypical blood vessels and circumscribed heat
dominant.

Causes of C.T. false positive results are aty-

pical blood vessels (2.9% and 4.3%) and a hot
spot (16.9% and 2.0%). The T. findings demon-
strate a specificity of 72.2% (% true negative)
and a sensitivity of 67.9% (% true positive)
(Tab. IX). It is of interest, that the percentage
of carcinomas smaller than 2 cm in diameter is
55.9%. False positive results were found in 7%
and false negative results were found in 13.5%
of the cases, the percentage of dubious fin-
dings is thus very high! The size of the tumour
has a decisive influence on the T. diagnosis: in
fact, the greater the tumour, the more frequent
will be the suspicious findings by T.

Tab. VII. Vascularisation pattern in malignant and benign lesions according to the

CT.
findings

negative

equivocal

suspicious

Total

l-
C.T. findings.

Vascularisation oattern

I
A

Benign lesions T
B+C

1402
(72.6%)

426
(22.1%)

103
(5.3%)

I

I)5

D+E

'2 (2.62%

Total

1416
(71.37%)

443
(22.32%)

Malignant lesions

B+C

127
(22.1%)

351
(61.1%)

T

136
(94.4%)

Total

100
(13.92%)

131
(18.24%)

487
(67.82%)

Tab. VIII. Frequency of thermographlc patterns in benign and malignant lesions.

Thermographic pattern Benign lesions Malignant lesions

Heat
16.9 32.4

prominent 2.0 22.8
dissociated 0.7 8.2

Warm nipple 1.5 13.4

Atypical vessels
one vessel 0.2 0.3
two vessels 2.9 10.7
three vessels 4.3 42.9
four vessels 0.1 2.2

Broken circle 0.3 4.2
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Tab, IX. The CT. findings compared with the results proved by histology (%I.

C.T. Diagnosis Benign

Negative 72.2

Equivocal 20.9

Suspicious 6.7

Proliferative Malignant

54.8 13.9

37.7 18.2

7.5 67.8

I Total obs. I 1338 146 718

D) DISCUSSION

Breast cancer screening in asymptomatic
patients is aimed to detect the malignancy in
an early treatable stage. The mass media play
an important role in making women sensible to
a spontaneous participation to the screening.
This depends on numerical facts, since only
20-30% of the addressed women otherwise had
an early examination.2 The above considered
group was especially made up by younger
women who are usually more motivated to
undergo any kind of screening. Thus, young
patients necessarily dominate in this research
too, especially in the control group. Accor-
dingly, the probability of detecting carcinomas
in their early stages declines. In fact, although
the incidence of breast cancer increases statis-
tically in the younger groupsl8 it is relatively
unimportant compared with patients at risk
over 50 yrs of age. In the younger patients
benign lesions were detected more frequently
than malignant ones.’ Age is considered a risk
factor, being tumours more frequent in certain
age periods .17 Considering the available
groups it has to be stressed that patients really
at risk are under-represented; this, with special
regard to the symptomatic group.

A second statement, according to the
,available results, is possible; the symptomatic
and asymptomatic groups cannot be exactly
separated. Truly, the grouping of patients de-
pends on the primary information provided by
the patient himself. However, an inquiry on
the patient’s history shows the presence in the
asymptomatic group of 17% of symptomatic
patients. As to the control group few cancers
were diagnosed. This was, however, due to the
fact that most patients were too young, that
they had preliminary inquiries too frequently

and finally, that they already were a selected
group, being all hospitalized: this makes it not
really a control group. The same relation is
found in the symptomatic as well as in the
asymptomatic group. Therefore, the screening
effect is more favourable in picking-up car-
cinomas than it had been expected (12% in the
special care collective in relation to the expec-

The patterns of breast T. vary. Therefore, a
T. picture of the normal breast is not defined,
being dependent on the morphology of breast
tissue, glandular activity and on psychohor-
manic balance. Usually the breast appears as a
relatively cold area in relation to ‘the neigh-
bouring regions. The nipple is even more hy-
pothermic, this depending on the minor tissue
turgor. The cutaneous heat distribution of the
female. breast normally shows thermal spots
and lines according to the intra-and sub-cu-
taneous blood vessels. Each patient has her
special thermic topography, keeping con-
stant as long as no physiological, pathological
or therapeutic influences or disturbances are

Negligible differences between
right and left side are present; they express a
major vascularisation of one of the two mam-
mae. The results achieved are the same as

that a completely symmetric distribution pat-
tern is seldom to be found in the vascular sys-
tem of both breasts. The quantity of glan-
dular tissue as well as the breast size have
not decisive importance on breast vasculari-
sation as had previously been supposed. Age,
pregnancies, nursing and the use of the pill
play more important role. Personal results,
as well as those from Literature, demonstrate
that quite considerable individual variations
are involved, i.e. psychological problems or
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individual reaction on determined hormones;
this explains why each woman presents an
individual vascular pattern. As to a correct
evaluation of T. findings, basic information on
age, cycle, hormones, pregnancies and nursing
are important. Last problem concerns the de-
pendance of benign and malignant tumours on
the vascular pattern of the lesion. A first ques-
tion is the consistency of diagnostic criteria.
The findings (negative, equivocal and suspi-
cius) are exactly defined according to T R I-

pective study 1973 and 1977 and the retrospec-
tive one). In addition, several investigators
were involved. With insignificant differences
the T. findings are identical &both studies;
they only depend on the morphological type

and BRUN DEL REP presented similar results.

compared with personal findings a variable
interpretation of anarchic vascular pattern and

cular anomalies)) results compared with my
‘own interpretation from the slides. The same

although not reproductable by other investi;
gators. Especially in the so called early cases

rate as described by TRICOIRE .‘~ Probably vas-
cular pictures classified by TRICOIRE as suspi-
cious, are considered normal by other investi-
gators.

Other question concerns the dependence on
vascular anomalies: the higher the thermo-
genicity of the malignant tumour, the better
the information provided by C.T. Thermogeni-
city depends on the volume of the tumour, on
the turn-over and on the metabolic activity of
tumour cells. According to the personal re-
sults,3 a more intensive representation of atypi-
cal vessels is more frequently found in tu-
mours with a greater diameter and a significant
share of connective tissue and in tumours with
a greater number of tumour cells with the cy-
tological signs of malignancy. Morphological
expressions of a high turn-over of the tumour
cells are a shifting of the cytoplasmatic ratio,
an increase and enlargement of the nucleoli,
an improved rate of mitosis. G A U T H E R I E~ ’

could prove similar correlations performing
temperature measurements by. inserting ther-
mic exploring needles in the tumour.
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Perspective for further studies concerning
the validity of contact thermography in

the diagnosis of breast diseases
by R. M.G. BRUN DEL RE

Department of Gynaecology and Obstetrics, University Hospital, Easel (Switzerland)

Summary. In a prospective randomized study the Reader of the contact thermograms (C.T.)
has no other information than the C.T. images. The study showed -a delegation of the method is
possible but not optimal - that C.T. cannot identify patients at a <<histological >s high risk and that

Key words: risk factor, breast cancer, specificity.

A) INTRODUCTION detected by the women themselves, this jus-
tifies the large diffusion of self-examination.

There is a rule in high fidelity: a system is as This figure seems to be in disagreement with
good as its weakest element; this is also true for the actual proposal of various diagnostic
the diagnosis of breast diseases. Mistakes done methods in Senology . .
by one cannot be rectified by another. One peculiarity of the various diagnostic

In the past, fundamental studies have been techniques is that each one diagnoses, at least
done in thermography (T.) beginning with the partly, lesions which are not diagnosed with
studies of the Pioneers of the methods going to the other techniques (Fig. 1).
the important clinical studies by several

deal with the accuracy of contact thermo- method vs. another. But one has to remember
graphy (C.T.). The Swiss group has also pub- that the positivity of a method vs. the negativity

of another, does not necessarily mean that the
ly a question arose whether that was the right former is better, differing the explored area of
way to improve the skill and to contribute to the dark screen from any other, as shown in
the progress of the method, ‘More and more Fig. 1.
one became aware of the dilemma of the breast

of 90% is relatively easy to reach with the dif-
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tldtes only d sector of the dark screen. The first light spot

ferent methods. On the contrary, it is more dif- Why this explosion of cash? Every method
ficult to get over this threshold; this presumes has its own sensibility and specificity. Sensi-
a high expense of personnel time, equipment bility is the ability to find a lesion (Fig. 3A)
and consequently



I

higher the sensibility and the lower the specifi-
city, the more unclear or even false positive
findings appear, which must be clarified
further. It is this ballast of unclear and false
positive findings, which is peculiar to each
further employed method, which causes most
of the cost explosion. This is a part of the
dilemma of breast diagnosis. Taking now in
consideration another figure often seen in the
statistics all over the world, this shows a
diagnosis of 25-35 breast cancers out of 100

namely about 30%. How is it
possible to explain a value of only 30% if the
method requiring the biopsy has an accuracy
of 90%? First of all, the real false negative rate
can seldom be exactly established. Moreover,
most of the Authors limit themselves to calcu-
late the accuracy rate on the basis of the detec-
ted cancer in a population, without taking into
account the false positive rate.

But what are the published accuracy rates
for benign lesions? What a surprise! Also SO-

lesions are 70 out of 100 women biopsied, if in
80-90% a, benign lesions is predicted? Partly,
this can be explained by the fact that a positive
finding by one method cannot be canceled by a
negative finding of another method. But partly
this results also because people do not believe
in their benign results. Already MA CDONALD

said in 1964 for mammography (M.), what is

are most often valid, good news are not much

evade this dilemma and to improve the results?
First, all people working with these methods,
clinically and/or scientifically, must try to
show the real possibilities, but even more
important, must try to show the limits of the
method. Second, there must be an effort to im-
prove the methods and to improve the reading
of the findings. Contact thermography (C.T.),
in comparison with M., is a young method,
which must be further developped. But further
development cannot be done by the confir-
mation of wellknown facts already proven by
several work-groups. In other words, no more
time should be wasted to show that C.T. can
find carcinomas also found by other methods,
or to show that C.T. misses carcinomas found
by other methods. Studies are necessary, in or-

der to continue the basic work, setting foot in
new territories.

Most Examiners, (the personal group not
excluded) performed C.T. with a knowledge of
at least the clinical data such as age, palpation,
inspection, or even with a knowledge of the M.
f ind ings .  Under  such  condi t ions  the .
Examiner, although with the best intentions,
cannot be free from bias. To prevent any
misunderstanding it has to be emphasized that
the C.T. findings should always be evaluated
together with the clinical and/or radiographic
findings but further studies should be done
prospectively in randomized well defined
populations, without any influence by other
than C.T. data.

B) PATIENTS AND METHODS

The present report was filled in colla-
boration with 3 other radiological Centers
(Cincinnati, Wisconsin, UCLA) in which the
Readers of the C.T. examinations had no other
information than the T. images (cooled and
uncooled). I6 The pictures were taken accord-
ing to the personal instructions given in
teaching sessions before the study started.

1. Aim of this study was to determine: a) if
the teaching of the technique of the C.T.
examination is efficient; 6) if the C.T.
examination c a n  d e t e c t  p a t i e n t s  w i t h
proliferative disorders of the breast; c) if a
delegation of the C.T. examination is possible;
d) which is the accuracy of the C.T.
examination independent of other clinical or
radiological data. Most people believe that
C.T. examination requires immediate
evaluation of C.T. pictures by the Examiner

of the test. After 8 yrs of experience with the
C.T. method and 5 yrs of teaching the C.T.
method in over 30 meetings, the personal
opinion is that an evaluation of technically
satisfactory uncooled and cooled C.T. pictures
alone is possible with some restrictions. Other-
wise all teaching sessions with slides and all
illustrations in textbooks would be worthless!

2. The evaluation of the C.T. pictures was
done by means of a computer program (Fig. 4).
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Fig. 4. Computer schedule for evaluation of C.T. findings.



Tab. I. Contact thermography findings.

No. cases

Normal breasts 686

Non proliferative lesions
(benign)

(benign)

Breast cancers

25

34

36

A and B

62.4%

72%

64%

24%

c - c+ D

27.3% 10.2% 0.15%

12% 4%

. .

23% 11.8%

21.7% 12.1% 42.2%

positive rate. in function of the thre-
sholds C-, C+, D.

choice o f  t h e  p l a t e ; sym-
metry/asymmetry; vascularisation; thermic
pattern in all quadrants, axilla and nipple; ther-
modynamic; technical marks; size of the
breast. The classification of the C.T. pictures

mal; B = benign; C- = abnormal, but probably
benign; C+ = suspect; D = malignant). C.T.
studies were performed on 2 populations. The
first population was made up of 352 screened
women who had been controlled for 5 yrs in a
screening program and who had been normal
at P.E. and M. The second set of the C.T. stu-
dies was performed on 87 women which had
surgical biopsies for suspected breast lesions.

I 42% I I

set at C-, C+ or D. When the threshold was set
on C- the true positive rate was 75.7% and the
false positive rate was 37.6%. At the threshold

D the true positive rate was 42 % and the false
positive rate only 0.1%.

pected; D = malignant.

C) RESULTS

The efficiency of the teaching for a correct
technique was proven; 92% of the C.T. pictures
were technically good or sufficient.

1. The contact thermography findings
are shown in Tab. I. No statistically significant
difference was found between findings on

proliferative lesions, and breasts with benign
proliferative lesions. The findings on breasts
with cancers were statistically different from
all groups.

3. In a retrospective analysis the C.T.
pictures were re-evaluated. Important is that
in the group of the so called G normal H breasts

retrospectively suspected at C.T. examination
(Tab. III).

Tab. III. Contact thermographic findings

Approach
I.

vary depending on whether the threshold was

I Prospective
I

71 (10.3%)
1

I Retrospective
I

63 ( 9.1%)
I
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Striking was that in 4/31 cases with
proliferative breast lesions and in 2 cases of
cancer a general symmetrical hyper-vascu-
larisation was mismterpreted prospectively as
a sign of pregnancy. In 2 cases a sign, the so-

C.T. dictionary, but well known in tele-ther-

4. The different thermic s igns w e r e
analyzed by a computer-program.

a) Simmetly (Fig. 6A).

of the left side could be found as described in
Literature (JOHANNSON 1976).

It was not possible to distinguish the breast
with benign proliferative and non proliferative
lesions by means of the thermic symmetry or
asymmetry. But the group of breasts with can-
cer showed significantly more asymmetry than
all other breast groups.

6) Vuscularisation (Fig. 6B).
It was not possible to distinguish benign

proliferative and non proliferative lesions by
means of the degree of vascularisation. But

significant hypervascularisation than all other
breast groups; 15% of the breast with cancer
showed a hypo-vascularisation.

c) Thermic pattern (Fig. 6C).
In normal breasts normal vascular patterns

were found statistically more often than in
breasts with proliferative lesions and breasts
with carcinomas. Venous pattern was found
statistically significant more often in breasts

with benign lesions. No difference was found

with non proliferative and proliferative lesions.
It would be better to drop the expression

criptive designations.

Also in normal breasts the thermic level of
the nipple may be slightly increased; 17% of

cinoma showed a slightly warm nipple. So,
there was no significant difference. Whereas a
hot nipple has a very high specificity for car-
cinomas, but only 15% of the carcinomas
showed this important sign.

Totally, 80% of the normal breasts had a nor-

increased dynamic. Breasts with benign
lesions showed a slightly increased dynamic
but the difference was not significant.

A normal dynamic was found seldomer in
breasts with carcinomas than in normal
breasts, and the difference was statistically
significant. But a normal dynamic cannot rule
out a carcinoma, since 34% of the breasts with
carcinoma had a normal thermo-dynamic.

The exact specificity of the different signs is
listed in Tab. IV. The highest specificity has

D) DISCUSSION

The study showed that: a) the teaching of
the technique of the C.T. method was efficient.
b) After a certain time a teaching should be

the C.T. is possible, but not optimal and it
should not be used in clinical practical cir-
cumstances. d) The dynamic test cannot be
evaluated as effectively by means of the C.T. as
by instant evaluation during the test. e) C.T.

VP disorders of the breast, i.e. it cannot identify
patients at a ((histological)) high risk. The hi-
stological risk factors do not allow one to make
a prognosis in an individual case. But there are
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5 0 -

1 2 3

Thermo-vascular symmetry
1. warmer than opposite breast

3. symmetrical

1 0 0 ’

1 2 3 4

Thermo-vascular pattern

3. venous pattern
4. normal pattern

Thermo-dynamic
increased

2.
3. normal

5 0 -

1 2 3

Vascularisation
1.

3. normovascularisation

3

Nipple
hot nipple

2. warm nipple

4. cold nipple

larisation; C) Thermo-vascular pattern; D) Nipple; E)

mal breasts.

1 S u s p e c t  t h e r m i c  p a t t e r n

Asymmetry (warmer)

Hypervascular isat ion

16.8%

5.7%

3.3%

2.1%
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indications from other studies that C.T. may
identify patients with a higher risk other than

Some conclusions can be drawn from this
study. The way this study was performed can
be used also for other studies, while the ther-
mographic classifications A/B, C-, C+, and D
are not suitable for use in studies. Only the
analysis of the different thermic signs promises
success, although it is so extensive to require a
computer. Prospective studies must be done to

thermic signs. But as with all studies in breast
cancer, these studies need a long time, over 5-
10 yrs. Progress can only be made, if one dares
to question again what has been attained and if
one dares to throw overboard false dogmas.
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