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databases is a matter of urgency. In some countries,
national occupational health services of high repute have
been established-a course worthy of careful consideration
if the problems that will confront occupational medicine
in the twenty-first century are to be addressed in a
methodical and logical manner.
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Breast cancer surgery: Is timing during
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SUMMARY
This study is a retrospective analysis of operable premenopausal
breast cancer patients treated at Guy's Hospital between 1975
and 1985. From 560 records studied, adequate data on the last
menstrual period (LMP) were available on 249 patients. Criteria
for exclusion included irregular or infrequent periods, hysterec-
tomy, oral contraceptive or hormonal treatment, and pregnancy
or lactation. Primary treatment had consisted of modified
radical mastectomy or breast conserving surgery (lymphectomy
with axillary clearance) followed by radiotherapy. The majority
of patients with positive axillary lymph nodes (LN) had been
entered on controlled trials of adjuvant chemotherapy. The
median follow up was 9 years at the time of analysis. Patients
were divided into 2 groups, on the basis of hormonal profiles
during the menstrual cycle: group 1 (n=75) comprised patients
whose LMP occurred between 3 to 12 days prior to surgery (a
period of unopposed oestrogen), and group 2 (n= 174) patients
operated at other times (days 0 to 2 or 13 to 32). The latter
patients were presumed to have either high oestrogen and pro-
gesterone or low oestrogen levels at the time of surgery. Both
groups were matched for age, tumour size, LN status, histo-
logical grade, oestrogen (ER) and progesterone receptor status,
and primary and adjuvant treatment.
At 10 years, both the recurrence-free survival (RFS) and the

overall survival (OS) were significantly better in patients in
group 2. The RFS for groups 1 and 2 was 42% and 72% respec-
tively (p<O.OOI) and OS was 54% and 84% respectively
(p<O.OOl). In multivariate analysis, LMP was the second most
important prognostic factor (after LN status) for both RFS and
OS. Further analysis revealed that a survival advantage for
group 2 patients was seen only in those with positive LN, and
mainly in those with primary tumours less than 4 em in size.
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However, the difference in survival was present both in patients
with oestrogen receptor positive or negative disease and in those
with histologically grades I,ll or III tumours.
The authors concluded that the timing of surgery during the

phase of the menstrual cycle was a major prognostic factor in
premenopausal breast cancer patients. As a result of this study,
patients at Guy's Hospital are now operated after 12 or more
days of their LMP.

COMMENT
The clinical course and outcome of patients with cancer
continues to intrigue physicians. Increasing numbers of
clinical, morphological, kinetic, biochemical, hormonal
and molecular prognostic factors have been claimed to
affect the behaviour of tumours. Common cancers such as
that of the breast have generated the greatest interest.
Badwe et al. indicate that the timing of surgery in relation
to the menstrual cycle is the second most important pro-
gnostic factor after LN status. As a consequence of their
study, surgical policy at Guy's Hospital has already been
changed. Favourable reports have also appeared in the
lay press and on television in the United Kingdom.
Breast cancer is a hormone sensitive tumour, and this

is supported by the prognostic relevance of hormone
receptors and the well-known therapeutic and adjuvant
value of hormonal manipulation. Previous studies on the
prognostic value of timing of primary treatment during
the menstrual cycle reported conflicting results. The
hypothesis was extrapolated from studies in mice.
Ratajczak et al. 1 reported that the oestrous stage at resec-
tion of ER + mammary adenocarcinoma in C3HeBIFeJ
mice markedly influenced the occurrence of metastases,
with a higher rate of metastases occurring when surgery
was done around menstruation (low oestrogen phase)
compared to ovulation (high oestrogen phase). Subse-
quently, the same group reported in a study of 44 patients
that, in keeping with animal data, prognosis was better
when surgery was done in midcycle (days 7 to 20) than
perimenstrually (days 0 to 6 or 21 to 36).2 However, at
least three other studies on 81 245 and 279 patients found
no difference in RFS or OS between the groups. 3-5
Interest in this question has now been rekindled by two
recent reports which have compared patients operated
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during the preovulatory (high oestrogen) phase with
those operated at other phases of the cycle (low or high
oestrogen with progesterone). Confirming the findings of
Badwe et al., Senie et al." reported on 283 patients that
RFS and as were better in LN positive patients operated
during the luteal phase. It is therefore conceivable that
the earlier studies divided patients according to phases of
the cycle which were biologically irrelevant to breast
cancer. However, it is not clear why or how, if at all, cyclic
alterations in female sex hormones influence the
behaviour of micrometastases remaining in the body after
removal of the primary tumour. Oestrogens can affect
adhesion and dissemination of cells, promote the release
of putative local growth factors and alter immune
responses such as natural killer cell activity. Recently,
transforming growth factor alpha (TGF-a.) has been
shown to be an autocrine growth factor in the MCF-7
breast cancer cell line, and its expression or production
can be modulated by oestrogens.?
In the present study, patients were well matched for

conventional prognostic factors. However, in this retro-
spective analysis, no data have been presented to compare
more recently defined putative prognostic factors such
as DNA index, ploidy, S phase fraction, HER-2/neu
oncogene amplification etc. Also, less than 50% of pre-
menopausal patients could be included in the analysis
(44/102),2 because LMP data on the remainder were in-
sufficient: the need to record this simple information on
all patients is obvious.
Theoretically, any potential advantage of timing of

surgery by cycle must derive from its effects on dissemi-
nated micrometastases. Adjuvant chemotherapy also
inhibits micrometastases, and it is therefore interesting
that in the small number of patients in this study who
received adjuvant chemotherapy with cyclophosphamide,
methotrexate and 5- fluorouracil, no difference in survival
was seen in relation to timing of surgery. Previous studies
had not presented data to address this question. Other
centres are currently analysing their data, to confirm or
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refute the findings of this study. If the results of this
retrospective study are confirmed by data from other
large, prospective, controlled trials, it could lead to a
major advance in our understanding of the biology of
several hormone related tumours. Physicians would be
able to improve the prognosis of breast cancer and,
perhaps, tumours such as endometrial cancer, by choos-
ing the appropriate time to operate. For various hormone
responsive tumours, there could also be major implications
for pre-surgical hormonal priming or deprivation, e.g.
patients with tumours of the thyroid or the prostate.
Pharmacological manipulation in the host could be

carried out to achieve the optimal humoral milieu
associated with the lowest metastatic rate, and definitive
treatment (surgery) performed under those conditions.
At present, however, a cautious approach should be

adopted by clinicians rather than hastily introducing
major alterations in diagnostic appointments, theatre lists
and radiotherapy dates, to coordinate with their patients'
hormonal profiles.
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