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Summary

Purpose: It has been postulated that breast cancer surgery
performed during the follicular phase of the menstrual cycle is
associated with poorer outcome.

Patients and methods: We tested this hypothesis by evaluat-
ing disease-free survival (DFS) for 1033 premenopausal pa-
tients who received definitive surgery either during the follicu-
lar phase (n = 358) or the luteal phase (n = 675). All patients
were enrolled in a randomized trial conducted between July
1986 and April 1993. All had node positive breast cancer and
randomization was stratified by estrogen receptor (ER) status.
All patients received at least three cycles of adjuvant cyclo-
phosphamide, methotrexate, and 5-fluorouracil (CMF). The
median follow-up was 60 months.

Results: Patients who underwent definitive surgery for
breast cancer in the follicular phase had a slightly worse
disease-free survival than those operated on during the luteal

Introduction

The timing of surgery within the various phases of the
menstrual cycle was hypothesized to influence disease-
free survival and overall survival for patients with oper-
able breast cancer. However, the data from various retro-
spective analyses of this aspect provide conflicting re-
sults [1, 2]. The first report that premenopausal women
who are operated during the follicular phase have a
significantly worse prognosis when compared with those
operated during the luteal phase was based upon a
cohort of 41 patients [3]. This observation was con-
firmed by some investigators [4—7], while others did not
find a significant difference in prognosis according to
whether the operation took place in the follicular or in
the luteal phase [8-10]. In the largest series in which a
difference was observed [7], its magnitude was greater
for patients with node-positive disease. The relationship
of the extent of a surgical procedure to the menstrual
phase [11] is also controversial. We, therefore, systemati-
cally collected data on the menstrual phase for patients

phase (five-year DFS percentage: 53% versus 58%; hazard
ratio, 1.13; 95% confidence interval (CI), 0.94-1.38; P = 0.20).
The effect was significantly greater for the subpopulation of
300 patients with ER-negative primaries (P = 0.02 interaction
effect; five-year DFS percentages 42% vs. 59%; hazard ratio
1.60; 95% CI, 1.12-2.25; P = 0.008). The effect of timing of
surgery diminished for analyses based on lesser surgical proce-
dures, e.g., excisional biopsies. In particular, no effect of tim-
ing was observed for fine needle aspiration procedures.

Conclusions: Surgical procedures which are more extensive
than a fine needle aspiration biopsy might be associated with
worse prognosis if conducted during the follicular phase of the
menstrual cycle. This phenomenon was seen predominantly for
high risk breast cancer with low levels or no estrogen receptors
in the primary tumor.
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with node-positive breast cancer who entered a random-
ized trial in which all received CMF adjuvant chemo-
therapy without the addition of endocrine manipula-
tions. Furthermore, we recorded all surgical procedures
which were associated with the diagnosis and treatment
of the disease [12].

Patients and methods

Data from International Breast Cancer Study Group (IBCSG) trial VI
[12], which accrued 1554 pre- and perimenopausal patients from July
1986 to April 1993 were considered for the analysis. All patients had a
histologically proven, node positive unilateral breast cancer with either
estrogen receptor (ER) positive or negative status. Surgery of the
primary tumor was either a total mastectomy with axillary clearance
or a breast conserving procedure (quadrantectomy or lumpectomy)
with axillary lymph node clearance and subsequent local radiotherapy.
Patients received one of the following: A) cyclophosphamide, metho-
trexate, and fluorouracil for six consecutive courses on months 1 to 6
(CMF x 6); B) CMF x 6 plus three single courses of reintroduction
CMF given on months 9, 12, and 15; C) CMF for three consecutive
courses on months 1 to 3 (CMF x 3); or D) CMF x 3 plus three single


















