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mography. The pickup rate for preclinical breast cancer is 19.3 per 1000. False 
positive and false negative rates are discussed. 
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PRELIMINARY REPORT OF OUR WORK IN THIS A field was published in 1970.11 We now 
present a detailed report on the screening of 
well women, considered to be at higher than 
average risk of breast cancer. 

PATIENTS 

In this area, there was a large group of well 
women aged over 35 years eager for breast 
screening. For this survey using clinical exami- 
nation, thermography, and mammography, we 
selected women considered to be at higher 
than average risk of breast cancer. Initially, 
unselected women were seen, by appointment, 
for clinical examination and thermography 
(see pp. 1664-1670, this issue). From that 
group, the “high-risk women” were selected 
for mammography. 

The  high risk group comprised: 1) all those 
with equivocal thermograms, with or without 
doubtful mammograms; 2) women found at 
examination to have knotty, fibrocystic breasts 
or nipple discharge; 3) previous history of a 
benign lesion; 4) those with a maternal family 
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history of breast cancer; 5)  childless women 
and those of low parity (if the first child was 
not conceived until the mother was aged 30 
years or older, the women were included in 
the high risk group, irrespective of their ulti- 
mate parity); 6) women with a late meno- 
pause; and 7) women with a past history of 
endometrial cancer. 

T h e  reasons for considering such women 
to be at high risk are discussed in considerable 
detail elsewhere.12 

We have found that 62% of the unselected 
group over 35 years of age falls into one or 
more of the above categories. 

The  peak incidence of breast cancer occurs 
in women of higher socioeconomic class.3J6 
According to the Royal Statistical Society’s 
classification, the women in our unselected 
group were predominantly from the upper 
classes, so that no further selection by this 
factor was required. This is a common finding 
in screening programs in Britain, participants 
almost invariably being from the better edu- 
cated group, i.e. there is an element of self 
selection. The  women were in the age group 
33 to 70 years; Z9.8y0 of them were post- 
menopausal and 7.8% menopausal. 

MATERIALS AND METHODS 

Thermography, using an Aga Thermo- 
vision, was performed as described previously 
(see pp. 1664-1670, this issue). This  was fol- 
lowed by a clinical examination and by mam- 
mography, using a Senograph. 

During the first 15 months of the survey, 
Kodak Crystallex, a film of fine grain, was 
used. Since then we have used Kodak Indus- 
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trex without loss of quality, enabling a reduc- 
tion in radiation to the breast tissue. 

The  films are hand processed with care to  
avoid all risk of artefacts, thus maintaining 
the high quality of the film. 

The average factors used in the survey are 
25 to 30 kV, 25 to 30 ma, and 1v2 to 2 
seconds with Industrex film. Five cones are 
supplied with the Senograph; they vary in 
diameter from 5 to 19 cm. This gives an aver- 
age skin dose per exposure of 1.5 to 3R. 

The Biopsy 
When a lesion is discovered on thermo- 

graphy and mammography, and is impalpable, 
choice of the biopsy site may be difficult. As 
has already been discussed, there need not be 
spatial relationship between the hot spot on 
the thermogram and the lesion (see pp. 1664- 
1670, this issue). The  breast is an extremely 
labile organ, especially in older women. Fre- 
quently, there is little similarity in contour 
between the breast as it appears in the two 
views on mammography and the breast of the 
woman lying on the operating table. 

From mammograms, the surgeon is given a 
guide as to the distance of the lesion above 
or below the nipple and whether medial or 
lateral to it. Skin marking with lead shot on 
the mammogram was considered, but was of 
very little help in the very lax breast which 
was the greatest problem. 

The  biopsy specimen is roentgenographed 
immediately, the wound being kept open. It 
takes about 15 minutes to radiograph the 
biopsy, to compare it with the mammogram 
and send a message back to the operating 
theater, confirming whether or not the correct 
area is incIuded in the specimen. It is then 
sliced and roentgenographed again in order 
to select the block of tissue most involved, 
for priority processing in the histological de- 
par tmen t. 

The  tissue for histologic examination is 
fixed in Sousa solution which preserves nu- 
clear detail w e l l 4  In work of this nature, 
nuclear detail is most important. Between 15 
and 30 sections are examined from some 
specimens. 

RESIJLTS 

During the period under review (January, 
1970, to July, 1972), 2684 selected women were 
examined clinically, by thermography and 
mammography. One hundred twenty-six bi- 

opsies were done in 119 women (6 had bilat- 
eral biopsies and 1 had a second operation on 
the same breast). 

T h e  women submitted to biopsy fell into 
four groups: A) Biopsy indicated by clinical 
findings (Table 1); B) biopsy indicated by 
thermography and mammography or mam- 
mography alone, in the absence of clinical 
findings (Table 2); C) biopsy indicated by 
thermography and mammography or mam- 
mography alone, in the absence of clinical 
findings but in whom clinical signs of cancer 
developed before the biopsy was performed 
(Table 3); D) four women developed clinical 
cancers within a year of negative screening 
(two of these women were treated elsewhere) 
(Table 4). 

Of the 39 women with palpable findings in 
Group A, 12 had negative thermograms. The  
two cancers in this group each had a “hot 
spot” on thermogaphy, but the temperature 
differential was only 1°C and at that time 
tiley were considered negative. Only one of 
the cancers was diagnosed clinically and on 
mammography; the other was considered by 
both methods of examination to be a fibro- 
adenoma. 

Twenty-seven women had thermograms 
which were suspicious or so highly vascular 
that no opinion was expressed. Twelve of 
these women had cancer. In 10 it was diag- 
nosed correctly on clinical examination; the 
other 2, both lobular in situ lesions histologi- 
cally, were considered on clinical examination 
to be a cyst and a fibroadenoma. In  the for- 
mer, malignancy was suspected on roentgeno- 
gram but not in the case of the ‘fibroadenoma. 
Nine of the 12 cancers were diagnosed cor- 
rectly on roentgenogram and 1 was considered 
highly suspect. Two women with lobular in 
situ lesions appeared to have benign opaci- 
ties on roentgenogam. 

In Group B, 77 biopsies were done in 70 
women with clinically normal breasts. Fifteen 
of them had negative thermograms but mam- 
mograms suggestive of malignancy, which was 
histologically proven in 7. There were 48 
breasts with suspicious thermograms and 14 
with highly vascular, but symmetrical, ther- 
mograms. Among these 62, all with abnormal 
mammograms, 39 cancers were proved his- 
tologically. Six women had bilateral cancers 
on roentgenogram, all proven; 4 of them had 
highly vascular, fairly symmetrical thermo- 
grams, 1 had bilateral but asymmetric hot 
spots, and the 6th had a unilateral hot spot 
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in  one breast, the other being avascular and 
negative. 

One patient who had a biopsy which 
showed very active adenosis but no  positive 
evidence of malignancy has since had a simple 
mastectomy. On review 6 months after biopsy, 
she had once again an abnormal thermogram 
and punctate calcification on mammography, 
but clinically normal breasts. The  patient re- 
quested a simple mastectomy and histology 
showed a very small adenocarcinoma. 

In  Group C, all six women had abnormal 
thermograms and mammograms with clini- 
cally normal breasts when biopsy was recom- 

mended. Before the latter was performed, they 
all had clinical lesions at the appropriate sites. 

Three of the four women in Group D had 
negative findings by all three methods of 
investigation; one had an abnormal thermo- 
gram, having previously been negative and 
was due for review at 6 months when she 
developed a palpable mass. 

Of the 52 breasts in which cancer was 
proved histologically, malignancy was first 
suspected on thermography and mammog- 
raphy alone in  the absence of clinical find- 
ings, 2 to 25 months before the date of biopsy 
in 26 of them. (Four of these women had the 

TABLE 1. Biopsies Indicated by Clinical Findings 

Clinical diagnosis Thermogram Mammogram Histology 
~ 

c y s t  9 Negative 5 Fibrocystic disease with a 
dominant cyst 

Abnormal 4 cys t  
Calcifying fibroadenoma 

Fibroadenoma 9 

Fibrocystic 2 
plaque 

Papilloma 1 

Cancer 18 

Negative 3 

Abnormal 6 

Cyst with ill-defined edge 

Fibroadenoma 

Fibroadenoma 

Opacity, probably 
malignant 
Adenosis with calcifica- 
tion; cancer 

Fibrocystic disease with 
calcification; cancer 

Negative 2 Opacity, cancer 

Highly vascular, 1 Negative 
no opinion 
Negative 2 Calcifying fibroadenoma 

Highly vascular 2 Benign opacity 
Cancer 

Abnorinal 14 

Dense adenosis with area 
of increased density a t  
site of clinical lesion; no 
definite features of 
malignancy 
Very dense opacity but no 
supporting signs of 
malignancy 
Fibrocystic disease with 
suspicious calcification 
Benign opacity 
Cancer 

Duct ectasia 

5 Fibrocystic disease 4 
Severe very active 1 
adenosis 

2 Cystic disease 2 
1 Lipoma with islets of 1 

cartilage 
1 Cystic disease with lobular 1 

in situ 
3 Fibroadenoma 2 

Cancer 1 
4 Fibroadenoma 3 

Adenosis with lobular in 1 
situ cancer 1 

1 Fibroadenoma 1 

1 Adenosis 1 

1 Cystic disease 
1 Adenosis 

1 
1 

1 Benign papilloma 1 

1 Calcifying fibroadenoma 1 
1 Scirrhous cancer 1 
1 Gross adenosis and 1 

1 Invasive anaplastic cancer 1 
lobular in situ cancer 

1 Chronic abscess 1 

3 Fibrocystic disease 2 
Lobular in situ cancer 1 

1 Lobular in situ cancer 1 
8 Invasive cancer 6 

Adenosis 1 
Very active papillomatosis 1 

1 Duct hyperplasia 1 
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TABLE 2. Biopsy Indicated by Thermography and/or Mammography; Breasts Clinically Normal 

Thermogram Mammogram Histology 

Negative 15 Punctate calcification 13 Invasive duct cancer 2 
Intraduct cancer 3 
Lobular in situ cancer 1 
Extreme adenosis 3 
Papillomatosis 2 
Duct hyperplasia 1 
Fat  necrosis 1 

Suspicious 48 

Malignant opacity 2 

Punctate calcification 26 

Lobular in situ cancer 
Fibroadenoma 
Invasive duct cancer 
Invasive lobular cancer 
Intraduct cancer 
Lobular in situ cancer 
Extreme adenosis 
Papillomatosis 
Duct hyperplasia 
Adenosis 
Normal tissue with calcification 

Malignant opacities with or without cal- 
cification 17 Intraduct cancer 
Stellate opacity 9 Invasive duct cancer 

1 
1 
3 
2 
5 
8 
1 
3 
1 
2 
1 

3 
3 

Bilateral, very 
vascular, (no 
opinion) 14 

Invasive lobular cancer 3 

Fat  necrosis 1 
Ill-defined opacity 7 Adenosis 3 

Epitheliosis (extreme) 1 
Adenosis (extreme) 1* 
Papillomatosis 1 

Well-defined opacity, considered 1 Fibroadenoma 1 
malgnant on account of bizarre 
calcification and increased 
vascularity 
Opacities of doubtful significance 4 Fat  necrosis 1 

Fibroadenoma 1 
Adenosis 2 

Punctate calcification (six women) 10 Multifocal and bilateral intraduct 2 
cancer 

Bilateral intraduct cancer 6 
Microscopic invasive duct cancer 1 
Adenosi s 1 

Malignant opacities 4 Invasive duct cancer 1 
Intraduct cancer 1 
Extreme adenosis 2 

Total number of biopsies: 7 7  in 70 women; mammograms abnormal: 77;  negative thermograms: 15; suspicious 
thermograms: 48; highly vasc. thermograms (no opinion): 1 4  

* Six months later, the thermogram of this breast was still abnormal with a 4 O  differential and considerable 
punctate calcification on senography. A microscopic adenocarcinoma was found on histologic examination of the 
simple mastectomy specimen. 

original mammogram done by modified con- 
ventional roentgenographic equipment and 
the repeat by the Senograph). In  8 women, 
there was an abnormal thermogram only; at 
review 6 months later there were roentgeno- 
graphic signs of malignancy. In  19 of these 
breasts, the lesion was still preclinical at the 
time of biopsy, the women having been kept 
under observation and the biopsy done when 

the mamrnographic signs increased (Table 5). 
T h e  time interval from first suspicion to bi- 
opsy in these preclinical cases varied from 2 
to 24 months, with an average of 8.2 months. 
Seven women had developed palpable lesions 
before biopsy was performed (Tables 3 and 4). 
There was delay between recommending bi- 
opsy and the date of operation in 6, and 1 
was falsely considered negative on review. The  
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TABLE 3. Biopsy Indicated by Thermcgraphy and/or Mammography and Where Clinical Findings Developed 
Before Biopsy Performed 

Case 
no. Clinical findings Thermogram Mammogram Histology 

May, 1969, normal Negative - 

July, 1970, generally 
knotty 

Aug., 1971, hard mass 
left upper outer 30 mm 
free, cancer 
May, 1970, generally 
cystic 

Sept., 1971 diffuse tender 
mass left upper outer. Ta 
palpable nodes lower 
axilla. 
March, 1969, normal 
April, 1970, normal 

Nov., 1970, normal 

May, 1972, hard mass, 
right upper outer 3 cm 
with skin dimpling 
June, 1969, very knotty 

Dec., 1969, no change 
Sept., 1970, no change 

May, 1972, hard free 
nodule 10 mm (thin 
woman with lax breasts) 
right outer mid 
Nov., 1970, knotty 

July, 1971, left breast 
mass 2 cm with peau 
d'orange 
March, 1970, normal 

June, 1971, normal 

April, 1972, right 3 cm 
hard mass fixed to skin 

Left areolar 15°C Left upper outer highly 
hotter suspicious punctate 

calcification. Biopsy 
recommended. 
Opacity 17 X 14 mm 
with much spiculated 
calcification involved. 
Opacity left upper outer, 
10 X 8 mm stellate, no 
calcification. Biopsy 
recommended. 

Left areola 2OC hotter Duct carcinoma. Of 13 
nodes examined, 2 

Left upper outer 2OC 

Left lower mid 2°C Opacity left upper Ductal carcinoma. two 
'0 outer, 15 X 15 mm nodes extensively involved; 

with skin retraction. 
No calcification 2 negative. 

1 marginal sinus emboli; 

Negative - 

Right upper outer Minimal calcification 
increased vascularity 

Right upper outer l 0C 
and vascular + 

right upper outer. Watch 
6 months. 
5 mm opacity stellate 
in outline and with 
punctate calcification. 
Biopsy recommended. 
Stellate opacity 20 x 
20 mm with calcifica- 
tion involved. 

Right upper outer 2OC 
and vascular + Invasive duct carcinoma. 

Of 21 nodes examined, 9 

Very vascular, symmet- - 
trical, and negative. 
Recall 6/12 
Unchanged 
Unchanged 

- 

Marked adenosis, 
bilateral. Right, two 
adjacent groups of 
highly suspicious calcifi- 
cation outer mid. Biopsy 
recommended. 

Very vascular, symmet- Increase in punctate 
rical calcification 

Intraduct carcinoma. 

Negative 

Increased vascularity 
left 

Highly vascular, 
especially right. No 
opinion 
Unchanged 

Highly vascular right 
4OC hotter. 

Left 3 mm opacity, 
stellate but not dense. 
No calcification or 
increased vascularity. 
Review 2 months. 
Patient sent 3 appoint- 
ments and failed to 
attend. Eventually 
asked to be seen i n  
July, 1971. 
Left 10 mm stellate 
opacity with greatly involvement. 
increased vascularity 
Normal 

Duct carcinoma; no node 

Right 10 mm opacity, 
well defined apart from 
small area. No  support- 
ing signs of malignancy 
but should be removed. 
Right opacity is now 
15 mm and steljate. 
Great increase in 
vascularitv 

Duct carcinoma. Of 9 
nodes examined, 2 
lowest are involved. 
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Details of False Negative Reports TABLE 4. 

Vol. 33 

Case 
no./ 
Age Clinical Findings Thermogram Mammogram Histology 

1/47 May, 1969, normal Negative Not done 

2 /64 

3/42 

4/63 

June, 1970, mildly knotty Negative 
Sept., 1970, i.e. 15 weeks 
later, mass right axillary 
tail 2.5 X 2 cm free 
Oct., 1969, normal 
Oct., 1970, normal 
Oct., 1971, normal 

March, 1972, left breast 
1.7 cm mass deep to 
areola 
April, 1970, normal 

Nov., 1970, normal 
Aug., 1971, normal 

May, 1972, right 3 cm 
mass, mobile; clinical 
cancer 

Aug., 1971, very knotty 
(especially for a 63- 
year-old) 
Dec., 1971, unchanged 

June, 1972, right 2 cm 
hard nodule with skin 
dimpling 

Negative 
Negative 
Left suspicious 

Very vascular, negative 

Unchanged 
Unchanged 

Unchanged 

Negative 

Right 1.5OC hotter 

Suspicious right in- 
creased vascularity, 
1.5OC hotter 

Mild fibrocystic disease 
Sclerosing adenocarcinoma. 
nodes negative. 

- 

Not done 
Normal 
Normal; review in 
6 months. 

Invasive carcinoma, nodes 
not palpable so not 
examined histologically. 

- 

Small group of calcifi- 
cations in right upper 
outer. Watch. 
TJnchanged 
Completely unchanged 
over 16 months. Consider 
calcification benign. 
Review 12 months. 
Right 25 X 25 mm 
stellate opacity with 
adjacent calcification involved. 
which has greatly in- 
creased and is now 
bizarre; cancer 
Very marked adenosis. 
Difficult to interpret. 
Review 4 months. 
No evidence of progres- 
sive lesion. Review 
6 months. 
Marked adenosis. Right Invasive duct cancer. Of 
upper outer, area of 
increased density. No negative. 
supporting signs of 
cancer 

Invasive cancer. Five of 6 
nodes examined were 

15 nodes examined, all 

~ ~~ 

Cases 1 and 2 were referred by their family doctors to their local general hospital, and there was no opportunity 
to repeat the thermograms and mammograms. Details were obtained from our surgical and radiotherapy colleagues. 

time interval in these clinical cancers from 
date of suspicion on thermography and mam- 
mography to biopsy varied from 9 to 25 
months, with an average of 17 months. 

Followup of Doubtful Mammograms 
One hundred forty-eight mammograms, i.e. 

5.5% of the total, were considered to have a 
possible malignant lesion but not sufficiently 
definite to warrant biopsy at that time. On 
followup, 26 were submitted to biopsy, re- 
vealing 14 preclinical cancers; 1 other subse- 
quently developed a clinical lesion (Table 5) .  

False Negative Reports 
There have been four false negative reports; 

i.e. in which a clinical cancer has occurred 
within 12 months of screening (Table 4). One 
woman developed a clinical lesion 15 weeks 
after negative screening. Two women had 

abnormal thermograms, having previously 
had negative thermograms. Both were due for 
review at 6 months, by which time they had 
a clinical lesion; only one of the cancers was 
in the breast with the abnormal thermogram. 
A fourth woman who had on three occasions 
over a 16 months’ period had equivocal ther- 
mographic and mammographic findings, not 
sufficient to warrant biopsy, developed a clin- 
ical lesion. This is a false negative rate of 1.49 
per 1000 “high-risk” well women. T h e  false 
negative rate for our unselected group of well 
women examined by clinical examination and 
thermography is 1.7/1000 (see pp. 1664-1670, 
this issue). 

False Positive Rate 
Among the 2684 women, cancer was 

wrongly diagnosed on thermography and 
mammography or mammography alone in 31 
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women, i.e. a false positive rate of 11.5 per 
1000. 

Pickup Rate 
The  screening of 2684 well women con- 

sidered to be at higher than average risk 
resulted in the discovery of 66 asymptomatic 
cancers, 52 of them in  the preclinical stage. 
This gives a pickup rate of 24.5 asymptomatic 
cancers per 1000 well women and a rate of 
19.3 preclinical cancers per 1000 well women. 
It should be emphasized that these women 
were selected as being “at risk.” 

DISCUSSION 

Although our pickup rate of preclinical 
cancer in unselected women over 35 years old 
screened by clinical examination and thermog- 
raphy was encouraging at 5.8 per 1000 (see pp. 
1664-1670, this issue), we were well aware that 
all breast cancers are not hot on thermo- 
graphy. I t  was decided to employ clinical 
examination with thermography and mam- 
mography in the hope of increasing the ac- 
curacy of the screening. In  view of the cost 
of such a scheme in time and money and our 
limited resources, it was decided to  apply i t  to 
a highly selected group only, a decision which 
the results fulIy justify. 

Frequency of Breast Screening 
Examination 

Breast cancer is a complex condition with 
a highly variable natural history. There is 
little agreement as to the optimum time in- 
terval between examinations to ensure early 
diagnosis. We vary the recall time. If all the 
findings are negative on clinical, thermo- 
graphic, and roentgenographic examination, 
an annual review is suggested. When only the 
thermogram is doubtful, the woman is re- 
called in 6 months. When the roentgenograph 
is equivocal, an appointment is offered in 3 
to 4 months. We have found comparison of 
serial mammograms to be most useful in pick- 
ing up  very small lesions and also in exclud- 
ing a progressive lesion in a previously suspect 
area. 

Concern has been expressed as to the radia- 
tion to which these women are exposed. 
Doubts are mainly based on the paper by 
MacKenzie,4 who cites an increased incidence 
of carcinoma of the breast in women who had 
had repeated chest roentgenographs over con- 
siderable periods of time while in sanatoria 

TABLE 5 .  F o l l ~ ~ i i p  of Mammograms Doubtful for 
Malignancy 

Total number of doubtful mammograms 
(5 .5% of women screened) 148 
Defaulted from followup (not reported ns 

8 
Repeat mamniogram, progressive lesion, for 
biopsy 26 

cancer cases within 1 year) 

Histology: Intraduct cancer 8 
Lobular in situ cancer 4 
Invasive cancer 2 
Adenosis 8 
Papilloniatosis 4 

Repeat mammogram, no evidence of 
progressive lesion, for further followup 

* One developed a clinical lesion at the site in 
question 25 months after first doubtful mammogram. 

114* 

for treatment of pulmonary tuberculosis. The 
accumulated irradiation was as high as 4000 R 
over a 46-month period. This cannot be com- 
pared with the radiation from mammography, 
even when it is repeated at regular intervals. 
Others remember women who developed 
breast cancer following radiation treatment 
(of the order of 2000 R) used many years ago 
for chronic mastitis. It is possible that when 
malignancy occurred in these breasts, it was 
due to the natural progession of an existing 
precancerous dysplasia and had nothing to do, 
with the radiation treatment. 

The  question of dose is constantly kept 
under review. We have found it possible to 
reduce the dose by the use of Industrex 
(Kodak) film without sacrificing the quality of 
the films; this has been used now as a routine 
for the past 4 years. We are at present pre- 
paring to use vacuum packed film, to further 
reduce the radiation. 

Thermography and mammography must 
not be looked upon as an alternative to biopsy 
if the latter is indicated on clinical grounds. 
When clinical examination revealed a lesion, 
biopsy was performed, irrespective of the find- 
ings on thermography and mammography. 

To diagnose impalpable cancers by thermo- 
graphy and mammography or mammography 
alone, it would appear essential that women 
will have to submit to more frequent biopsy, 
as a result of the false positive mammogram 

TABLE 6. Effect of Thermogram on Final Diagnosis 
of Preclinical Cancer 

~~ ~ 

Histologic 
Toial no. Senoerain Therinoeram cancer 

15 + Norinnl 7 i.e. 46.6% 
68 + Abnormal 45 i.e. 67.1 % 
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(in a group of 2684 women, the false positive 
rate was 1 1.5 per 1000). 

We have never recommended biopsy on the 
strength of an abnormal thermogram alone, 
but any woman with an abnormal thermo- 
gram must be consideied to be at high risk 
and reviewed every 6 months, as the abnormal 
thermogram may be the earliest indications 
of a malignant lesion. The  highest accuracy 
in screening occurs in women with both an 
abnormal thermogi am and mammogram 
(Table 6). 

It is worthy of note that 45% of the women, 
submitted by us to biopsy and in whom cancer 
was not histologically proven, had lesions con- 
sidered by some pathologists to be premalig- 
nant.5~7-9 

In a series of articles published over 30 
years ago, Muir gave an excellent description 
of the evolutiot of cancer of the mamma 
through all the stages from simple hyper- 
plasia. He pointed out in 1934 that intradnct 
cancer was frequently associated with epithe- 
lial hyperplasia a t  various stages of evolution, 
could be very chronic and be present for sev- 
eral years before becoming invasive. 

The  histology of this group in our series 
is remarkedly similar to  the microphotographs 
in Muir’s articles of 1941” and which he con- 
sidered to be “approaching carcinoma.” 

Twenty years later, McLaughlin and his 
colleagues stated that where there is nuclear 
irregularity and hyperchromatism the condi- 
tion should be considered as non-invasive can- 
cer.5 This view is supported by Cutler.1 

We wish to point out that those cases in 
whom the histology was equivocal have not 
been included in our  figures as cancers. These 
women will require very careful and pro- 
longed followup. One of them has already 
had a mastectomy. 

It will be noted that 21.77, of onr pre- 
clinical cancers have been lobular in situ. 
Until relatively recently, lobular cancer was 
considered to be rare, Foote and Stewart 
giving an incidence of 0.6% of all breast 
cancers in 1941.2 With the increasing use of 
mammogi aphy and greater attention being 
paid to the histologic findings in asymp- 
tomatic cancer, higher frequencies are being 
reported. Newman stated in 1966 that 10.27, 
of his breast cancers were lobular, half of 
them being in situ.10 There is ample evidence 
from the prospective studies of Stewart and 
Foote2 and McDivittfi that a lobirlar in sitn 
lesion is  a pre-invasive form of cancer. 

It has been shown that it is possible to diag- 
nose breast cancer in a preclinical stage by the 
combined use of clinical examination, ther- 
mography, and mammography. Thermog- 
raphy with clinical examination appears to 
be adequate for the initial screening of 
women (see pp. 1664-1670, this issue), reserv- 
ing inamography for those with abnormal 
tliermograms or  clinical findings. 

With the limited resources available at 
present in Britain, there is much to be said 
for concentrating on a high-risk group and 
employing all three modalities which are com- 
plementary and provide a very thorough 
screening. This is what we have set out to do, 
not to evaluate one modality in contrast to 
another. 

We believe that these screening programs 
should remain a hospital procedure, or at 
least be closely associated with a ho,spital in 
order that there is direct access to a surgeon 
interested in this work, and to ensure sufficient 
beds and operating time to  admit women for 
biopsy . 

It is also essential that there is a suitable 
histology department. The  average pathoIogy 
department in a general hospital is not geared 
to “needle in the haysack” histology, and it 
is no disparagement of them to note that they 
do not have time to  mount many blocks and 
cut numerous sections from each biopsy, as 
is required when dealing with very small 
lesions. In our opinion, tlie frozen section 
technique is not applicable to this type of 
biopsy in which there is frequently no macro- 
scopic lesion. T h e  essential factor for success 
in a screening program such as this is a co- 
ordinated medical team. 

The  ultimate test of tlie value of a screening 
procedure is improvement in the cure rate. 
Prolongation of survival time is not sufficient 
evidence of the efficacy of screening; when 
cancers are diagnosed in a preclinical stage, 
this automatically increases the survival time, 
even if the end result is unchanged. While 
there is much evidence that early diagnosis 
improves the survival rates, only time can 
show i f  preclinical carcinoma of the breast is 
a curable disease. 

All our patients who had preclinical lesions 
remain fit and well; it is planned to continue 
long-term followup for these women. 

The  work of Strax et a1.’3 in the Health 
Insurance Plan of Greater New York suggests 
that the long-term results of screening will be 
good. 
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Meanwhile our screening program con- 
tinues in Gateshead. To date (April, 19731 
15,800 thermographic and clinical examina- 
tions have been done and 8392 mammograms. 

CONCLUSIONS 

1. Clinical examination with thermog- 
raphy and mammography provides an 
efficient method of screening for asymp- 
tomatic breast cancer. 

2. In preclinical cancer, the accuracy is 
greater when thermography and mam- 
mography are used together than with 
mammography alone. 

3. With a preclinical lesion, it is essential 
to roentgenograph the biopsy specimen; 

exhaustive search of the specimen by the 
histologist is obligatory in view of the 
smallness of the lesions. 

4. While resources are limited, there is 
much to be said for restricting the screen- 
ing by all three procedures (clinical ex- 
amination, therrnography, and mammog- 
raphy) to high-risk well women, selected 
by age, history, and clinical and thermo- 
graphic findings. 

5. The  optimum interval between screen- 
ing appointments for normal women is, 
as yet, uncertain. 

6. With careful application of these 
methods, there is hope of improvement 
in the early diagnosis and cure rate of 
breast cancer. 
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