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Breast cancer-Do we need to change the model?

Baum M. (Department of Surgery, Royal Marsden Hospital,
Institute of Cancer Research, Fulham Road, London,
England.) Breast cancer 2000 BC to 2000 AD-Time for a
paradigm shift? Acta OncoI1993;32:3-8.

SUMMARY
In this paper, the author has traced the history of the develop-
ment of concepts of breast cancer from 2000 BC and divided it
into three distinct periods with different models of the disease.

In the first era (2000 BC to AD 1840), breast cancer was
believed to be a coagulum of an excess of black bile (one of the
four natural humours) in the breast. The treatment was aimed at
getting rid of this excess by diet, purgatives or venesection
and leaching. The second phase (which began in 1840) had a
biological model of breast cancer proposed by Virchow. The
disease was thought to be a local disorder with the tumour
spreading in a centrifugal fashion and through lymphatics
by permeation. The regional lymph nodes were a mechanical
barrier to distant spread. Once this defence was overcome,
distant spread occurred. Halstead, Meyer and Handley were
the champions of this model and popularized the operation of
radical mastectomy in which the entire breast and pectoral
muscles together with the draining lymph nodes were removed.
The achievement of this form of surgery was improved
locoregional control. However, there was no improvement in
overall survival and this led to more aggressive local therapy
including supraradical mastectomy and combinations of radical
surgery with radiotherapy.

In the third and current model of the disease (dating from
the 1960s), breast cancer is thought, at its onset, to be a systemic
disorder which remains 'subclinical' for variable periods. The
cancer cells spread by embolization and not permeation, lymph
nodes are not filters and systemic micrometastases are present
from the early stages of the disease. As a result, the outcome
of any locoregional treatment is predetermined by the
metastases already in existence. The therapeutic sequelae of this
model are a trend towards breast conservation in treatment as
well as the use of adjuvant systemic therapy---chemotherapy,
hormonal therapy and immunotherapy. This seems to have
improved disease-free and overall survival.

However, there are inadequacies in the current model. First
is the long latent interval in some cases before distant recurrence
occurs. According to the author, it is hard to believe that these
distant relapses are caused by cancer cells shed from the primary
tumour which remain quiescent but viable for such long periods.
Secondly, some patients develop chest wall or scar recurrences
after long intervals and these are often precursors of distant
metastasis. It is hard to believe, too, that the original cancer cell
has stayed dormant and viable in a subdermal lymphatic.

Thirdly, the distribution of distant metastasis is difficult to
explain. Since the lung is the first organ exposed to the large and
sticky shed tumour cells, pulmonary metastases should be early
and most common. However, the bones and liver are affected
more often and earlier.

The results of systemic adjuvant therapy have also been
disappointing. The best results are a 30% reduction in relative
risk of relapse over ten years. The author does concede, how-
ever, that this could be because the wrong drugs are being
used at wrong doses.

Mathematical models of the natural history of breast cancer,
based on computer databases, do not support the concept of
pre-treatment spread of clonogenic cells according to the
postulated range of doubling time of breast cancer cells. Thus,
challenging the present model of biological predeterminism,
the author puts forward a novel concept based on recent
knowledge of molecular biology. He postulates that DNA frag-
ments released from apoptotic tumour cells may be taken up by
macrophages and disseminated systemically. Critical domains
on the genome of the cancer cells or its specific regulatory
proteins may induce molecular transformation of susceptible
cells which could be fibroblasts with foetal characteristics in the
wound or subcutaneous tissues resulting in cutaneous deposits,
pluripotent marrow cells causing bony metastasis, Kupffer cells
in the liver accounting for liver secondaries or adjacent epithelial
cells of the organ resulting in local spread or recurrence. This
novel theory is based on the concept that every cell in the human
body retains all the genetic information that can code for any
cellular phenotype.

COMMENT
What Baum has suggested is not a change in the current
model of breast cancer but a more fundamental change in our
understanding of oncology. It has been an unwritten assump-
tion that metastasis and disease recurrence are always caused
by intact tumour cells which have been detached from
the primary and settled elsewhere. He proposes that DNA
fragments shed from tumour cells may be the cause of
metastatic disease, by transfection and transformation of
susceptible mesenchymal and epithelial cells.

The objections to the current model relate to the long
latent period of up to 20 years before distant metastasis and
scar recurrences occur. It is difficult to accept that tumour
cells can remain dormant and viable for such a long time.
Dormancy has been demonstrated in animal studies but
these generally cover periods of only a few months.' Whether
long term dormancy can be manifested by viable tumour cells
is an issue which needs further investigation.

Another objection is related to the organ distribution
of distant metastases. Investigations have revealed that
metastasis is a complex process and mechanical factors play
only a limited role. 2 Most tumour cells entering an organ pass
through the capillaries to reach other organs.' Further, cells
which have been retained mechanically may not give rise to
metastasis as cell-to-cell adhesion through cell surface
molecules- and penetration of endothelium and other
unexplained factors are involved in the process. Organ
distribution of metastasis is probably explainable within
the present model.

There has been disappointment with the results of adjuvant
systemic therapy. Ten-year results from worldwide pooled
data' show that nearly 50% of patients treated with tamoxifen
and 55% of patients treated with chemotherapy had disease
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recurrence within ten years and subsequently. Further
efforts should now be directed towards the use of new drugs
or combinations and more aggressive chemotherapy. The
author's advice that potentially morbid chemotherapy
regimens (e.g. those requiring bone marrow transplantation)
should not be undertaken without thinking about alternative
explanations for failure is well taken.

It has really not been possible to evaluate micrometastases
directly but new advances may change the situation. Trans-
fection of tumour cells in culture with bacterial galactosidase
genes in animal studies" has made it possible to detect micro-
metastases in whole organ sections. In humans, attempts
are being made to develop radiolabelled monoclonal
antibodies which can be used for this. In one study," such
antibodies to the c-erb B2 oncogene product have been used
to detect axillary lymph nodal micrometastasis-a technique
that may allow us to study micrometastases directly.

The last objection is based on mathematical models of
natural history in which the data do not fit in with the concept
of the pretreatment spread of cancer cells. The author quotes
another study where the time from relapse to death appeared
to be independent of the anatomical prognostic markers
at diagnosis. There is great heterogeneity in the growth
properties of tumour cells and these characteristics vary
from time to time. The primary tumour and micrometastasis
may also differ and it has been noticed that tumour cells

A tale of two syndromes X

Botker HE, Moller N, Ovesen P, Mengel A, Schmitz 0,
Orskov H, Bagger JP. (Department of Cardiology, Skejby
Hospital; Department of Medicine, Aarhus Kommune-
hospital, University Hospital Aarhus; and Institute of
Experimental Clinical Research, University of Aarhus,
Denmark.) Insulin resistance in microvascular angina
(syndrome X). Lancet 1993;342:136-40.

SUMMARY
Approximately 20% of the patients presenting with angina-like
chest pain have normal coronary arteries on angiography. After
investigation, a subgroup of these have confirmed myocardial
ischaemia and are termed as having 'syndrome X' or micro-
vascular angina. The authors studied 11 such patients with a
history of typical effort angina, evidence of myocardial
ischaemia on treadmill exercise testing and normal coronary
angiograms. The ejection fractions, as determined by ventri-
culography, were greater than 50% in all the patients. The
control group consisted of 2 men and 7women, who complained
of chest pain and had normal exercise stress tests and coronary
angiograms. Coronary sinus blood flow was determined by
a continuous thermodilution technique. The blood flow was
again determined after pacing till angina occurred. Forearm
blood flow was calculated using venous occlusion plethysmo-
graphy. Blood glucose, insulin, C-peptide, growth hormone
3-hydroxybutyrate, glycerol, alanine and lactate were measured
and the glucose insulin clamp technique was used to measure
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have varying tendencies to metastasize (having a low or
high metastatic potential).

Considerable progress has been made in the use of molecular
biology techniques in oncology. Professor Baum's proposal
is plausible and merits attention and further investigation.

REFERENCES
Fisher B, Fisher ER. Experimental evidence in support of the dormant tumor
cell. Science 1959;130:918-19.

2 Nicolson GL. Molecular mechanisms of cancer metastasis: Tumor and host
properties and the role of oncogenes and suppressor genes. Curr Opin Oneal
1991;3:75-92.

3 Fisher B. Fisher ER. The organ distribution of disseminated "C,-Iabelled
tumor cells. Cancer Res 1967;27:412-20.

4 Early Breast Cancer Trialists' Collaborative Group. Systemic treatment of early
breast cancer by hormonal, cytotoxic or immune-therapy. Lancet 1992;339:
H5,71-85.

5 Kurabayashil, McLeskey SW, Johnson MD, et al. Quantitative demonstration
of sponlaneous metastasis by MCF-7 human breast cancer cells cotransfected
with fibroblast growth factor 4 and lac Z. Cancer Res 1993;53:2178-87.

6 Allan SM, Dean C, Fernando I, et al. Radioimmunolocalisation in breast cancer
using the gene product of c-erb B, as the target antigen. Br J Cancer 1993;
67:706-12.

ARUN KUMAR GOEL
V. SEENU

Department of Surgery
All India Institute of Medical Sciences

New Delhi

insulin resistance. Resting energy expenditure (EE) and
respiratory exchange ratio (RER) were assessed by indirect
calorimetry .

The results showed that coronary sinus blood flow at rest was
similar in the groups. During pacing, although flow increased in
both groups, it was significantly lower in the patients (p<O.05).
There was no difference in forearm blood flows. A similar
increase in insulin levels to plateaus and a decrease in C-peptide
concentrations were observed during the insulin clamp. Studies
of glucose metabolism revealed that the amount of exogenous
glucose required to maintain glucose concentration (M value)
during the clamp period was 38.5% lower in the patients than in
the control subjects (p<O.Ol) and the whole body glucose
disposal rate determined isotopically was also 39.4% lower.
The ability of insulin to stimulate glucose uptake in the forearm
was grossly impaired in the patients (p<O.OI). Studies of lipid
metabolism, gluconeogenic precursors and energy metabolism
were similar in both groups.

COMMENT
The name syndrome X has been given to two novel and
important cardiovascular-related afflictions. Microvascular
angina was the first of the syndromes, described in 1973 by
Kemp.' Since then although a number of investigations
have been done, the cause of chest pain remains uncertain.
Cannon et al. strongly believe that such a syndrome does
indeed exist and categorize the abnormality to be due to
an 'inadequate vasodilator response to metabolic and
pharmacologic stimuli and by sensitivity to vasoconstrictor
stimuli'i? Their studies suggest that there is a co-existing
abnormality of the smooth muscle bed, and that this disorder
is a part of a generalized disorder of smooth muscles in both
the coronary and systemic blood vessels.


