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Introduction

It is now a well known truism that one in five of all of us will
develop some form of cancer before we die, often a long time before!
This may well be an understatement since the death rate from infections
continues to fall. However, the management of human cancer is now
at a highly interesting phase of development, and it seemed well worth-
while reviewing some of the more interesting topics in a selective rather
than a comprehensive way. The chapters-are intended to be readable
and critical surveys and are written by authors actively working in these
fields. They are designed for undergraduate and postgraduate students
as well as consultants and general medical and scientific readers; they
are not just for specialists. Clinical management of cancer, neoplasia,
or ‘oncology’ is beginning to coalesce in the English-speaking countries.
In many others, especially in Europe, there are already Institutes and
Departments of Oncology. It may be a sign of the times that in Britain
an Association of Head and Neck Oncologists is now flourishing, and
that the Royal Society of Medicine has a newly formed section of
Oncology. : B

A striking recent feature of clinical work in cancer has been the
increasing number of valuable clinical .trials undertaken;, especially in
breast cancer. The first chapter is by Robert McWhirter—himself
responsible for stimulating these advances—who reviews and cogently
criticises current treatment; much of this chapter can be applied to
the orthodox treatment of other tumours.

Many people think of chemotherapy as the future treatment of
cancer. Chemotherapy has been used since the early nineteen forties,
and is now beginning to make a substantial impact on the clinical
problem; new and valuable compounds continue to appear. The out-
standing success of chemotherapy in the control of the rare disease,
choriocarcinoma, is an inspiration to us all. One of the main fields in
which chemotherapy has been applied with valuable though still
limited success is leukaemia in children. The clinician himself continues
to make important contributions, and the recognition of Burkitt’s
lymphoma has been one of the major milestones of the last decade,
The common lethal varieties of human cancer may seem less interesting
but they remain vitally important to their human hosts—our patients—
and breast cancer especially is one of these.
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For many years excisional surgery was the only sure method of cure
for cancer. The major current advance in surgery itself is tlie possibility
of successful organ transplantation. This may not yet be of substantial
value for treatment of cancer, but it leads to evaluation and investigation
of many intriguing secondary problems. Immunology is one of these
which itself is beginning to develop advances in clinical treatment, in
leukaemia especially. ‘

'Radiotherapy has become the second major method of cure, and over
the last 50 years has achieved perhaps the first place for palliative treat-
ment of human dancer. There are at present several highly promising
technological advances—‘growth “points’—in radiothetapeutics. The
use of computers is one obvious example. Others depend upon radio-
biology, which has taken on a new rational and scientific lease of life.
The ‘oxygen-effect’ (a probable cause of many failures of conventional
X-ray therapy) is one of the more important aspects, leading to the
exploration of treatment in hyperbaric oxygen, and by fast neutrons.
The easy availability of artificial radioactive nuclides as radiation
sources has led to endolymphatic radiotherapy—a possible method for
improved treatment of the lymphatic spread of a tumour—and to
‘after-loading’ methods to overcome the main disadvantages of radium
treatment, which has already achieved so much especially in gynae-
cological cancer.

‘Many other topics might have been discussed if space and time had
been more flexible. Very sincere thanks are due to the distinguished
contributors to this volume, all of them extremely busy, and most of
them refreshingly punctual with delivery of their chapters. Personal
thanks are-also due to my secretary, Mrs. Z. Willoughby, to the
publishers for all their help, and to my wife and daughters for putting
up with so much work at home.

K.E.H.
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1 An Analysis of the Treatment of

Breast Cancer
ROBERT McWHIRTER

Some thirty to forty years ago it appeared as if the treatment of
breast cancer had been finalized. There was universal agreement that
radical mastectomy was the best method of treatment and, indeed, it
was generally regarded as the only method which offered any prospect
of cure. The operation was held in such high regard that any suggestion
that there might be other methods worthy of consideration was treated
almost as heresy and the introduction of new methods was vigorously
opposed.

In spite of opposition, many other methods have been introduced
with the result that now the *oonﬂlctmg claims put forward by pro-
tagonists of each procedure have given rise to great confusion. To add
to the confusion it has been stated that the survival rates will be the
same whatever method of treatment is employed. It has even been sug-
gested that none of the methods has the slightest influence on the
natural course of the disease.

Progress cannot be made if there is unquestioning acceptance of all
that has gone before but a state of complete uncertainty is not immedia-
tely helpful. In the long run, however, a state of uncertainty may be
advantageous because it provokes a critical re-appraisal of:

(A) the treatment methods we employ,

(B) the procedure adopted when we attempt to compare the value of

different methods of treatment.

A. REVIEW OF TREATMENT METHODS

With advantage we can begin our appraisal of treatment methods by
trying to ascertain just why so many conflicting proposals have come
to be made. It soon becomes cvident that our inability to determine
the precise extent of the disease in any patient is a factor of major
importance. Clearly the extent of treatment should be governed by the
extent of the disease and it is interesting to reflect that if we could
determine with certainty the extent of spread from the primary site,
our whole approach to treatment could be rationalized immediately.
Patients with distant metastases would be spared the unnecessary dis-
comfort of radical treatment. Assessment of the value of the methods

1



2 ROBERT MCWHIRTER

employed in the eradication of local disease would be greatly simplified.
Methods of controlling distant metastases could be instituted while the
patient’s general health was still good and therefore at a stage when some
measure of control would be far more likely to be achieved.

Unfortunately we have no means of determining the precise extent
of the disease in any patient although, as we shall see presently, some
progress has been made in respect of lymph node involvement. We are
still a long way however from being able to detect more distant meta-
stases unless of course the involvement is gross. Radiographic examina-
tion is still the best method of recognizing metastases in the skeleton
and lungs but the method fails to detect early involvement. This is not
surprising when we recall that one thousand million cells can fit into
a sphere 1 cm. in diameter. A 1 cm. osteolytic deposit in the spine,
which is a common site of involvement, is most unlikely to be detected
and post-mortem examination shows that deposits of this size in the
lungs are not always visible. Radio-isotope bone scans may be of some
assistance but they are never a substitute for first class radiographs, and
it is important to note that a positive scan does not necessarily indicate
the presence of a metastatic deposit. Bone marrow examination is so
seldom of value that it has been largely abandoned.

RADICAL MASTECTOMY

When we come to examine the classical Halsted operation in the
light of the above remarks we find that frequently the scope of the
operation is not commensurate with the extent of the disease. In many
1t is unnecessarily extensive whereas in others it is inadequate. Thus in
patients with negative axillary nodes, dissection of the axilla cannot
improve the survival rate and in patients where the disease has spread
beyond the axilla there is no possibility of the operation being successful.
The percentage of patients in whom axillary dissection may be life-
saving is difficult to determine exactly but clearly it must be small.
The following calculations give some indication of the proportion of
patients in whom cure may depend on axillary dissection. Of the patients
nowadays regarded as suitable for radical mastectomy, the axillary
nodes are negative in approximately 609, and in this 60% axillary
dissection may be omitted without any disadvantage. In the remaining
40 7;, the axillary nodes are positive and of these patients some 60 % are
either dead or have clinical evidence of distant metastases within five
years of the operation. The percentage continues to rise in subsequent
years-and accordingly we can say that in at least 24 % (60 % of 40%)
of the total patients dissection of the axilla fails in its purpose. Com-
bining these observations it may now be stated that in some 84%, (609,
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plus 24%,) of the total patients dissection of the axilla is not a life-
saving procedure. Simple mastectomy alone would be just as effective
in all but 16 % of the patients we regularly treat by radical mastectomy.

The overall survival rates from radical mastectomy have always been
encouraging and because of the great importance attached to the
dissection of the axilla, it is often assumed that axillary dissection is
largely responsible for the success achieved. It is only on closer inspec-
tion that it has come to be appreciated that the reputation of the
operation has depended, in large measure, on the excellent results in
patients with negative nodes. On the basis of the caiculations just made
and assuming an 809 five year survival rate in patients with negative
nodes, the overall survival rate would be 649, (809, of 60% plus 16%)
but it will now be evident that in at least three quarters of the survivors
axillary dissection played no part in their survival.

Negative nodes are not a test of the value of axillary dissection;
the test comes when the nodes are positive and it is in this group of
patients that almost every surgeon has expressed disappointment with
his results. Handley (1952) has provided one reason why the failure
rate is so high in patients with positive axillary nodes. His observations,
now amply confirmed by other workers, have shown that by the time
the axillary nodes are invaded, the internal mammary nodes are also
invaded in approximately 509 of the patients. In addition it has been
demonstrated by biopsy of the supraclavicular nodes and by follow up
studies after radical mastectomy that the supraclavicular nodes are
also commonly involved by the time the axillary nodes are invaded.
Both observations help to explain why the survival rates are low in
patients with positive axillary nodes.

When the internal mammary and supraclavicular nodes are invaded,
standard radical mastectomy does not offer-any chance of cure.
Recognizing this point, Haagensen (1956) carries out a biopsy of the
internal mammary nodes and of the apical axillary nodes before
accepting a patient for treatment by radical mastectomy. If the biopsy
taken from either site is positive, radical mastectomy is not performed
because, as Haagensen rightly says, involvement of these sites places the
patient beyond the scope of the operation. In terms of lymph node
involvement he has defined very clearly the useful limits of radical
mastectomy and his observations are of great importance in the
rationalization of treatment. As might be expected from the restriction
of the operation to patients with less advanced disease, the survival
rates he presents are excellent. Within the limits proposed by Haagen-
sen, radical mastectomy may well remain the best method of treztment.

Our ultimate objective must always be a reduction of the mortality
from breast cancer. So far we appear to have failed because the mor-
tality rates, or more correctly the fatality rates, in our national statistics
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are the same today as they were at the beginning of the century.
While we will not reduce the mortality by continuing to perform radical
mastectomy in patients beyond the scope of the operation we must,
at the same time, note that restriction of the operation to more favour-
able patients will not save the life of a single additional patient. From
all that has been said it would appear that if we are to attempt to reduce
the mortality from breast cancer we must examine more extensive
methods of treatment capable of application to more patients and in
particular capable of application to patients with positive internal
mammary and/or supraclavicular nodes.

While a more radical approach may be indicated in some patients
the survey also shows that there is a place for more conservative treat-
ment. We have seen that a conservative approach requires consideration
in patients with negative axillary nodes and possibly also in patients
still in the operable category, but where there is a high probability of
distant metastases being present.

Both the more radical approach and the more conservative approach
require careful consideration. It is convenient to discuss the more
radical approach in the first piace.

THE MORE RADICAL APPROACH

As already noted some 509, of the patients in the clinically operable
category with positive axillary nodes also have involvement of the
internal mammary nodes. Involvement of the internal mammary nodes
is comparatively rare in patients with negative axillary nodes but may
occur in subareolar tumours and in tumours situated in the medial
half of the breast. Supraclavicular involvement is very rare indeed if
the axillary nodes are negative but when the axillary nodes are positive,
biopsy shows that the supraclavicular nodes may also be invaded in
patients ordinarily regarded as operable.

Both surgery and radiotherapy have been employed in the treatment
of secondarily involved internal mammary and supraclavicular nodes.

The feasibility of complete surgical excision of the internal mammary
and supraclavicular nodes was explored by Wangensteen (1956) but
the“high morbidity and mortality associated with this extensive opera-
tion render it unlikely to become a routine method of treating breast
cancer. In an operation associated with little or no morbidity, Urban
(1964) has resected the internal mammary nodes in continuity with the
breast. The results he has obtained are encouraging and the extension
of treatment beyond the scope of the standard radical operation would
appear to be worth undertaking.

In patients where standard radical mastectomy has been performed,
the scope of treatment may be extended by irradiating, immediately
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after the operation, the internal mammary and supraclavicular nodes.
The value of radiotherapy given immediately after radical mastectomy
was examined by Paterson and Russell (1959) who found that the
survival rates were no better than those obtained when radiotherapy
was given only if and when local recurrence took place. In Edinburgh,
from 1935-40, radiotherapy was given routinely immediately after
radical mastectomy. The local recurrence rate was markedly reduced
but unfortunately there was little improvement in the five year survival
rate.

In 1941, following a discussion with the senior surgical staff of
Edinburgh Royal Infirmary, it was decided to substitute radiotherapy
for surgery in the treatment of all the regional lymph nodes. A clinical
trial was proposed but was rejected because in those days any trial
involving patients was not considered to be ethical. At a time when
radical mastectomy was the unchallenged method of treatment, it was
admittedly a bold decision to substitute radiotherapy for surgery in
the treatment of all the lymph nodes and some account must be given
of the reasons leading up to this decision. Keynes (1937) had shown
earlier that radium implantation of the regional nodes yielded results
comparable to surgical dissection and it was thought that X-ray
treatment might be even more effective because of the much better
dose distribution. X-ray treatment had already been shown to be effec-
tive in the treatment of local recurrence. Prophylactic radiotherapy
given immediately after radical mastectomy had markedly reduced the
incidence of recurrences on the chest wall and parasternal masses due
to internal mammary node involvement had become exceedingly un-
common. In a small number of patients treated by simple mastectomy
and radiotherapy in the period 193540, the results were encouraging.
The decision had the full support of the late Sir John Fraser (1939) who
had recently reviewed the patients he had treated by radical mastectomy
and had found that the survival rates, especially in patients with positive
nodes, were disappointing. We were also encouraged by the fact that
the new method of treatment would offer exactly the same prospect
of cure as radical mastectomy if the axillary nodes were negative. The
decision to continue to remove the breast before irradiating the nodes
was based on the findings in patients with advanced disease who had
been treated entirely by radiotherapy. In these patients the response
in the nodes was always much better than in the breast and, indeed, it
was only rarely that the primary tumour disappeared entirely.

With few exceptions (axillary tail tumours, lymph nodes in continuity
with the primary tumour, patients with pulmonary tuberculosis and
patients with severe peripheral vascular disease of the arm) it was found
that simple mastectomy and radiotherapy could be undertaken in all
patients suitable for the standard radical operation. Table I shows the
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TABLEI .
ALL PATIENTS UNDER 65 YEARS OF AGE TREATED BY SIMPLE MASTECTOMY
AND RADIOTHERAPY.

INTERNATIONAL STAGING.

. No. of Percentage Alive
Patients Syrs 10yrs 15yrs
Stage 1 T.1 N.O 206 79 64 47
T.2N.O 394 68 48 40
Total 600 72 54 43
Stage I  T.1 N.1 116 67 51 43
T.2 N.1 375 55 41 32
Total 491 58 43 35
Stage III Total 690 37 24 17

No correction made for deaths from intercurrent disease.

crude survival rates of all patients treated by simple mastectomy and
radiotherapy. The patients have been classified according to the inter-
national form of staging adopted in 1960. The analysis has been confined
to patients under 65 years of age so as to lessen the effect of death from
intercurrent disease on the long term survival rates.

The Table shows the survival rates to be expected when all the regional
lymph nodes are treated entirely by radiotherapy. The results in Stages I
and II appear to be comparable to those obtained by radical mastectomy
but a clinical trial is obviously essential before a decision can be reached
regarding the relative value of surgery and radiotherapy in the treatment
of lymph nodes. The findings in the more advanced patients in Stage IIT
will be discussed later.

It is important before going further to try to decide if the extension
of treatment to the internal mammary and supraclavicular nodes is
likely to be of any value. There is plenty of evidence to show that as the
extent of the local disease increases the frequency of distant metastases
increases. Thus it is well known that distant metastases are relatively
infrequent in patients with negative axillary nodes but are common in
patients with positive nodes. It has also been shown that the frequency
of distant metastases increases as the number of nodes involved in-
creases. If it could be shown that distant metastases are present in all
patients with positive internal mammary and/or supraclavicular nodes
then the development of more extensive methods of treatment would
not be worth attempting. The following evidence appears to support
the view that the attempt should be made.
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As already stated, Urban (1964) has demonstrated that positive
internal mammary nodes may be successfully removed by surgery.
In a clinically operable series of 86 patients with histologically proven
metastases in the internal mammary nodes he obtained a five year
survival rate of 46-5% and a recurrence free rate of 40%.

In another clinically operable series of 123 patients with histologically
proven metastases in the nodes at the apex of the axilla or in the internal
mammary nodes, Guttmann (1966), employing two million volt X-ray
therapy as the sole means of treatment, obtained a five year survival
rate of 529.

Even in patients with more advanced disease full treatment of all the
regional lymph node areas would still appear to be indicated. It may be
presumed that a high proportion’ of Stage III patients have internal
mammary node involvement. (It is- interesting that there is rarely
clinical evidence of this pre-operatively and that parasternal masses
indicative of extracapsular spread from the internal mammary nodes
are almost entirely confined to patients who have been surgically
treated). In many of the Stage III patients in Table I the axillary nodes
were fixed and in some the supraclavicular nodes were enlarged.
Fortunately fixation of the axillary nodes and enlargement of the supra-
clavicular nodes do not interfere with full radical treatment by radio-
therapy and all patients placed in Stage III have been included provided
always that simple mastectomy could be performed without cutting
through obvious disease. It will be noted from Table I that the five year
survival rate for this group of patients was 37%.

In an analysis confined to patients with enlarged supraclavicular
nodes (and often with fixed axillary nodes in addition) a five year sur-
vival rate of 17 %, was obtained in Edinburgh following treatment of all
the regional nodes by radiotherapy (McWhirter, 1964). -

These findings suggest that distant metastases may not be present
in all patients with internal mammary and supraclavicular node
involvement, and that more extensive treatment appears to be worth
attempting not only in patients who are clinically operable but also in
patients who are inoperable because of the presence of gross local
disease.

THE MORE CONSERVATIVE APPROACH

We must now turn from these more extensive methods of treatment
and examine the conservative -approach to the management of breast
cancer. More conservative measures have been advocated for many
years but they have often been dismissed as a form of treatment to be
used only in patients unsuitable for radical mastectomy. Thirty years
ago Fitzwilliams (1940) in this country advocated the adoption of
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conservative surgery in patients with disease of limited extent but, in
spite of the results he was able to present, his work received little support
from his surgical colleagues. Surprised by the good survival rates
obtained in patients they had treated conservatively, other surgeons
went to considerable length to explain them away, so firmly did they
believe that radical mastectomy was the only method by which breast
cancer might be cured.

A number of workers have maintained that small tumours can be
treated adequately by local excision and radiotherapy. In addition to
advising that the regional lymph nodes be treated by radium implanta-
tion, Keynes (1957) also advised that small primaries should be treated
by local excision and that the whole breast should be removed only if
the tumour was large. Mustakallio (1954) for many years has treated
small breast cancers by local excision followed by X-ray therapy to
the breast and lymph nodes, and in a series of 127 patients he obtained
a five year survival rate of 849 and a ten year survival rate of 729
Porritt (1964) advised that the breast should not be removed if the
primary tumour was small and showed that his results from local
excision followed by radiotherapy, when this appeared to be indicated,
were superior to those he obtained by radical mastectomy. Hedley
Atkins has set up a clinical trial to compare local excision and radio-
therapy with radical mastectomy in the treatment of tumours of
limited extent. His findings are awaited with great interest.

When radical mastectomy was being discussed we noted in patients
with negative nodes that dissection of the axilla was unnecessary. We
also noted that spread beyond the axilla could be presumed in more than
half the remaining patients with positive axillary nodes and that axillary
dissection in these patients could not be curative. It was then estimated
that the same survival rates would have been obtained in some 84 % of
the patients if they had been treated by simple mastectomy alone. If
now conservative measures (simple mastectomy or even only local
excision of the tumour) are restricted to patients with very early disease
it should not occasion surprise if the survival rates are found to be
identical or almost identical to those obtained by radical mastectomy.

The comments just made in respect of radical mastectomy apply
with equal force to the routine use of the still more radical forms of
treatment discussed earlier. These methods will not be any more effective
when all the regional lymph nodes are negative and will still fail if
distant metastases are already present.

In spite of the fact that distant metastases to the skeleton and else-
where may not be detected pre-operatively, it is the presence or absence
of distant spread which largely determines the outcome of treatment.
When metastases are present the length of survival will depend on the
sites involved, the extent of metastatic spread at the time of operation
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and very importantly, on the rate of growth of the tumour. As a general
rule, tumours which are well-differentiated grow slowly and tumours
which are undifferentiated grow rapidly. In addition to these inherent
or intrinsic factors there is now increasing evidence that the reaction
of the host to the tumour may exert an important controlling influence.

The fact that tumours continue to grow after the aetiological factors
have ceased to act, and the ability of cells to maintain their identity as
malignant cells through many cell divisions, is strong evidence in favour
of the somatic mutation theory of the origin of tumours. Chromosomal
aberrations have been identified in many tumours and if it is ultimately
established that malignant cells are genetically different from the host
cells of origin, it would not be surprising if tumours did excite an im-
munological response similar to that encountered when a tissue trans-
plant has been performed. Good evidence of an immunological response
has certainly been found in experimental animals and the presence of
tumour antibodies has now been firmly established.

Crile (1967) has stressed the possible importance of the host reaction
in the treatment of breast cancer and his stimulating observations have
gained increasing support as our knowledge of tissue and organ trans-
plantation has extended. In his laboratory studies on mice, he has
shown the important role which the regional lymph nodes play in the
development of systemic immunity to tumour cells, and how this im-
munity may be lost if the regional lymph nodes are removed. This

- experience has led him to advise against the removal of uninvolved
axillary nodes. He states ““Since systemic immunity to the spread of
small cancers may reside largely in the regional lymph nodes, such
cancers should probably be treated first by local excision or local
radiation, sparing the nodes. Perhaps it is only in the treatment of large
and advanced cancers that lymph nodes, involved or uninvolved, can
be removed with impunity. In such circumstances, as much of the
tumour as possible should be removed or destroyed in the hope that
the host might regain immunologic competence against the tumour”.

Recognizing the unreliability of clinical examination in the deter-
mination of the state of the axillary nodes, Crile inserts a finger into
the axilla at the time of the operation and has shown that the error rate
in assessing the state of the nodes, as judged by the appearance of
enlarged nodes subsequent to treatment, is reduced to 8 %. If the nodes
seem to be uninvolved, the axilla is not dissected and only a simple
mastectomy is performed. If and when enlarged nodes are discovered,
they are removed and this delayed removal does not appear to impair
the patient’s prognosis. If the nodes are found to be involved and are
still operable a modified radical mastectomy is performed with preserva-
tion of the pectoral muscle. The axillary dissection is deliberately less
extensive than that usually performed in the standard radical operation



