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Prognostic factors in primary breast carcinoma

S E Pinder, I 0 Ellis, C W Elston

The range of therapeutic options for the treat-
ment of patients with primary breast cancer
has widened considerably in recent years. The
introduction of mammographic screening has
led to the identification of greater numbers of
small, stage 1 cancers. It is therefore in-
creasingly important that clinicians are given
the most accurate prognostic information on
which to base the selection of the optimum
therapy for each woman. In this way both under
and over treatment can be avoided. This clinical
need for information has resulted in an ever
widening search for the ideal prognostic factor
in primary breast cancer and consequently a
multitude of papers have proposed numerous
putative prognostic factors with differing de-
grees of significance. The current obsession
with high technology has, to some extent, led
to the value of traditional histopathology being
overlooked, although the correlation between
tumour morphology and degree of malignancy
was first described over 100 years ago. This is
unfortunate because routine histopathological
examination of breast cancer specimens can
yield a great deal of clinically useful in-
formation.

Histological grade provides prognostic in-
formation in many tumours, including breast
cancers. Two main methods have evolved,
based either on nuclear factors or a com-
bination of cellular features (nuclear, cyto-
logical and architectural). The latter method
is the most widely accepted for grading breast
cancer and has been refined with the stricter
definition of more objective criteria.' As a
result, the reproducibility of histological grad-
ing systems for breast carcinoma, previously
questioned, has been improved; several recent
studies have confirmed that good correlation
between pathologists can be obtained if strict
criteria are used.2"

In the Nottingham breast cancer grading
method the three features assessed are tubule
formation, nuclear size/pleomorphism and mi-
totic count. Tumours in which less than 10%
of the carcinoma is forming tubules score 3,
those with 10 to 75% score 2 and if more than
75% of the cancer is forming central lumina,
a score of 1 is given. Mild, moderate and high
nuclear size/pleomorphism, when compared
with normal epithelial cells score, 1, 2 and 3,
respectively. For mitotic counts, a score is given
according to the field area of the high power
lens used. Only nuclei with clear features of
metaphase, anaphase or telophase are included;

apoptotic and hyperchromatic nuclei are dis-
counted. Overall tumour grade is based on the
final score of these three features. A score of
3, 4 or 5 implies a grade 1 cancer, a score
of 6 or 7 a grade 2 tumour and 8 or 9 a
carcinoma of histological grade 3. The system
is easy to use and can be performed rapidly
with experience. Histological grade, assessed
in this way, is a strong indicator of patient
survival. Patients with grade 1 carcinomas
have an 85% chance of surviving for 10 years
compared with less than 45% for patients
with grade 3 tumours. This recognition of
histological grade as an important prognostic
factor has now led to methods being devised
for assessing grade on cytological preparations,
with the aim of obtaining prognostic in-
formation preoperatively.56

In our routine practice in Nottingham histo-
logical grade remains the factor of greatest
importance in predicting prognosis for patients
with primary operable breast carcinomas, with
lymph node stage second in importance in
multivariate analysis. All excised nodes should
be examined histologically in a separate cas-
sette. We advise that the blocks are taken by
serial slicing perpendicular to the long axis of
the node, thus providing the microscopist with
a large area of lymph node and peripheral sinus
in one section. One slice of node is examined
microscopically for approximately each 5 mm
of the maximum dimension of the lymph node.
Lymph nodes containing any foci of carcinoma
by this method are regarded as positive for
staging purposes. Stage 1 tumours are lymph
node negative, stage 2 tumours have three or
less involved lymph nodes and stage 3 car-
cinomas have spread to four or more axillary
and/or an internal mammary lymph node. The
importance of micrometastases in prognosis
remains unclear, partly because of differences
in the definition ofthe size/volume and methods
of assessing these lesions. Some groups have
suggested that there is a prognostic association
with disease free and overall survival for micro-
metastases identified by serial sectioning of
lymph nodes,7 whereas others have found that
micrometastases identified by immunohisto-
chemical examination predict recurrence in
ductal but not in lobular carcinomas.8 Although
undoubtedly a small number of cases with
micrometastases can be identified by immuno-
histochemical examination with anti-cyto-
keratin antibodies, we have found no
prognostic significance in this feature and do
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not perform immunohistochemistry routinely.9
The assessment of the size of a primary

breast carcinoma also provides independent
prognostic information. Tumour size is meas-
ured (to the nearest millimetre) in the fresh
state by the pathologist after incision of the
carcinoma in two vertical planes and this is
then confirmed after fixation when sections are
selected. For tumours detected by mam-
mographic screening, and those with an as-
sociated extensive in situ component,
macroscopic measurement of size may not be
appropriate; in these cases size may be assessed
microscopically, using the stage micrometer.'0
While histological grade, lymph node stage

and tumour size are well recognised features
that predict prognosis in primary breast
cancer," in multivariate analyses in our series
of patients tumour type'2 adds independent
prognostic information, although the effects of
this on survival are relatively small. Tumour
types may be grouped into four classes based
on prognosis. Tumours of excellent prognosis
(>80% 10 year survival) include tubular, in-
vasive cribriform, mucinous, and tubulo-lobu-
lar carcinoma. Those with a good prognosis
(60-80% 10 year survival) include tubular
mixed, mixed ductal with special type and
alveolar lobular carcinoma. Invasive papillary,
classic lobular, medullary, and atypical me-
dullary carcinomas have a moderate prognosis
overall (50-60% 10 year survival) and ductal
(no special type), solid lobular, mixed ductal
with lobular, and lobular mixed carcinomas
have a poor prognosis (<50% 10 year survival).
However, in multivariate analysis, when these
tumour type groups are included with grade,
the latter has greater influence. Some of the
"special types" of carcinoma show a consistent
histological grade. Tubular carcinomas-for
example, are almost invariably of grade 1 mor-
phology. Other types, albeit rarely, demonstrate
variable histological grade; pure mucinous car-
cinomas have an excellent prognosis overall,
but those of histological grade 2 have a sig-
nificantly worse prognosis (in the good rather
than the excellent prognostic type group) than
grade 1 lesions and these should be recognised
and reported as such. In particular, although
lobular carcinoma is usually of histological
grade 2, rarer forms are found to be of histo-
logical grades 1 or 3 and these also have a
significantly better or worse prognosis, re-
spectively. We believe, therefore, that all histo-
logical types of breast carcinomas should be
graded, without exception.

It is well recognised that the proportion of
the different types of carcinomas seen in mam-
mographic screening programmes differs from
that of tumours presenting in symptomatic
practice; tubular carcinomas-for example,
comprise only 2% of symptomatic carcinomas
but 20% of cancers detected by screening.
Histological types of carcinoma may also ex-
press different biological markers; lobular car-
cinomas are more likely to be positive for
oestrogen receptor (particularly those of al-
veolar subtype) and cathepsin D, but vimentin,
p53 and c-erbB-2 oncogene protein are rarely
expressed."'4 Lobular carcinomas may also

show different patterns of metastatic disease to
ductal/no special type tumours.'5 Thus, al-
though the importance of histological type in
predicting survival is limited, typing of breast
carcinomas may facilitate the better un-
derstanding of the biology of this disease.
The recognition of the presence or absence

ofvascular (blood vessel or lymphatic) invasion
adds valuable prognostic information in pre-
dicting for survival but also, more importantly,
for local recurrence in patients who have had
breast conservation and for flap recurrence
in those women who have undergone
mastectomy.'6'1 Strict criteria must be adhered
to for good reproducibility of reporting; an
endothelial lining, identified on haematoxylin
and eosin stained sections, should be present
if definite vascular invasion is to be diagnosed.
Although each of the five traditional histo-

logical variables described above is of in-
dependent prognostic significance for survival
in multivariate analysis, the predictive value for
each individual patient is improved by a com-
bination of factors in the form of a prognostic
index. Lymph node stage, histological grade
and tumour size have the greatest weight in
multivariate analysis in the Nottingham/Teno-
vus series and have been combined to form the
Nottingham prognostic index (NPI). Ap-
propriate weighting from multivariate analysis
has given the formula (02 x tumour size
(cm)+lymph node stage (1-3)+histological
grade (1-3)) for this prognostic index and the
results have been confirmed in prospective
studies'819 and in other centres.20 The higher
the NPI score, the worse the prognosis. In this
centre the NPI is used for selection of therapy
for each patient rather than basing the choice
of treatment on any single prognostic factor.
Patients with a NPI score of 3-4 or less have
an equivalent survival to aged matched controls
(3% annual mortality) and therefore receive no
systemic adjuvant treatments. Women with a
prognostic index score of greater than 5-4 have
a 30% annual mortality and conversely may
wish to receive more aggressive adjuvant ther-
apy; the tumours in such patients are frequently
oestrogen receptor negative so cytotoxic ther-
apy may be more appropriate than hormone
treatment. Those patients with a NPI score
between 3-4 and 5-4 have an annual mortality
of 7% and the choice of adjuvant treatment for
these women depends on other variables such
as hormone receptor status, menopausal status
and axillary disease.
Many new antibodies raised against hormone

and growth factor receptors and cell cycle
markers have been described and are of sig-
nificance in predicting for outcome in uni-
variate analyses. To date, however, these have
proved to be of limited significance in the
majority of multivariate analyses when the tra-
ditional histological factors are carefully as-
sessed and recorded. For example, oestrogen,
progesterone and epidermal growth factor re-
ceptors and NCRC 11 immunoreactivity, c-erb-
B2, p53, and helix pomatia lectin expression are
outweighed in multivariate analysis for survival
when histological grade and type, lymph node
stage and tumour size are included.'9 Indeed,
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even assessment oftumour ploidy and methods
for determining the growth fraction of the
tumour are not of independent significance in
multivariate analysis when histological grade is
available. We continue to assess the new

markers and technologies, but it is likely that
a molecular classification of breast cancer will
only become commonplace when treatment
strategies are based on specific genetic or bio-
logical events, comparable with the current use

of hormone receptor assays to assess the suit-
ability of a patient for hormone treatment. For
the present, however, the traditional morph-
ological factors of histological grade and type,
lymph node stage, tumour size, and vascular in-
vasion remain the most robust prognostic fac-
tors; they are relatively simple to assess and
should form the basis of all routine histo-
pathological reports in cases ofbreast cancer.
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