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ABSTRACT
Background We conducted 20 years of follow-up

of women enrolled in a randomized trial to compare
the efficacy of radical (Halsted) mastectomy with that
of breast-conserving surgery.

Methods From 1973 to 1980, 701 women with breast
cancers measuring no more than 2 cm in diameter
were randomly assigned to undergo radical mastecto-
my (349 patients) or breast-conserving surgery (quad-
rantectomy) followed by radiotherapy to the ipsilater-
al mammary tissue (352 patients). After 1976, patients
in both groups who had positive axillary nodes also
received adjuvant chemotherapy with cyclophospha-
mide, methotrexate, and fluorouracil.

Results Thirty women in the group that underwent
breast-conserving therapy had a recurrence of tumor
in the same breast, whereas eight women in the rad-
ical-mastectomy group had local recurrences (P<
0.001). The crude cumulative incidence ofthese events
was 8.8 percent and 2.3 percent, respectively, after 20
years. In contrast, there was no significant difference
between the two groups in the rates of contralateral-
breast carcinomas, distant metastases, or second pri-
mary cancers. After a median follow-up of 20 years,
the rate of death from all causes was 41.7 percent in
the group that underwent breast-conserving surgery
and 41.2 percent in the radical-mastectomy group
(P=1.0). The respective rates of death from breast can-
cer were 26.1 percent and 24.3 percent (P=0.8).

Conclusions The long-term survival rate among
women who undergo breast-conserving surgery is
the same as that among women who undergo radical
mastectomy. Breast-conserving surgery is therefore
the treatment of choice for women with relatively
small breast cancers. (N Engl J Med 2002;347:1227-32.)
Copyright @2002 Massachusetts Medical Society.

T HE radical mastectomy introduced by Hal-
sted! was the treatment of choice for breast
cancer of any size or type, regardless of the
patient's age, for 80 years. Apart from a few

modifications, such as enlarging the extent of the dis-
section to include the internal mammary nodes or re-
ducing it to spare the pectoralis muscles, the Halsted
mastectomy was performed as originally described
throughout this period. The possibility of attempting
a surgical procedure that would conserve the breast
was not widely considered during those years.2,3

In 1969, a randomized study to compare radical
mastectomy with breast-conserving surgery, which was
termed "quadrantectomy;' was approved by the World
Health Organization Committee of Investigators for
Evaluation of Methods of Diagnosis and Treatment of
Breast Cancer.4 The recruitment of patients began at
the Milan Cancer Institute in 1973, after the new pro-
cedure was standardized, and preliminary data showing
that survival rates were equal after radical and breast-
conserving surgery were published in 19775 and 1981.6

The main criticism of the data was that they were
too preliminary; patients with small breast cancers
must be followed for a very long time, even decades,
to ensure that the evaluation of the efficacy of any
new treatment is accurate. We carefully monitored the
701 women in the trial for up to 29 years, and we now
report the results.

METHODS
Study Design

Enrollment in the trial began in 1973 and ended in May 1980
after the recruitment of 70 1 patients who had breast cancers with
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a maximal diameter of 2 cm or less on physical examination (stage
Tl) and no palpable axillary nodes (NO). Patients who were older
than 70 years of age or who had a history of cancer were excluded.
The patients underwent excisional biopsy under general anesthe-
sia, and those who had an infiltrating carcinoma that was no more
than 2 cm in diameter on gross examination and microscopical ex-
amination of a fi-ozen section were stratified according to menopaus-
al status and randomly assigned to undergo either radical (Halsted)
mastectomy alone or a breast-conserving quadrantectomy in com-
bination with complete axillary dissection and postoperative radio-
therapy to the ipsilateral mammary tissue. The details of the surgi-
cal techniques and the radiation procedures have been described
previously.s,6 A complete axillary dissection was performed, and ra-
diotherapy was delivered to the breast at a dose of 50 Gy plus a
boost ono Gy. From 1973 to 1975, 33 patients with axillary me-
tastases were further randomly assigned to receive additional ra-
diotherapy to the supraclavicular and internal mammary nodes (40
to 45 Gy over a period of four to five weeks) and 23 to receive no
further radiotherapy (P=0.22 for the difference in the numbers of
patients in the two subgroups).

Beginning in 1976, all patients \vith positive axillary nodes were
given 12 monthly cycles of chemotherapy according to the follow-
ing schedule: 100 mg of cyclophosphamide per square meter of
body-surface area per day orally for 14 days and 40 mg of meth-
otrexate per square meter plus 600 mg of fluorouracil per square
meter intravenously on days 1 and 8. Chemotherapy was begun 15
to 30 days after radical mastectomy and simultaneously with radio-
therapy in the group assigned to breast-conserving therapy. No
patient received tamoxifen during the trial or follow-up. For the
first 10 years, patients were seen at the clinic every 3 months and
underwent a complete examination, including chest and skeletal
radiography, liver ultrasonography, and mammography, every year.
Thereafter, the patients were seen once a year and underwent an-
nually routine mammography. Other examinations were performed
whenever they were clinically indicated. Three patients were lost to
follow-up. The median follow-up was 20 years. The main data for
all patients were recorded, updated, and stored in an automated
data system after the accuracy of the data was verified.

Statistical Analysis

The estimated crude cumulative incidence of recurrent tumor in
the same breast in the quadrantectomy group and local recurrence
in the radical-mastectomy group, as well as of contralateral-breast
carcinomas, regional or distant metastases, and other primary tu-
mors, whichever occurred first, was calculated according to a com-
peting-risk framework, as described by Marubini and Valsecchi,7
and compared with use of the Gray test.' The time to the occur-
rence of these events was computed from the date of surgery. Be-
cause of the limited number of end-point events, multivariate analy-
ses were deemed an inappropriate method of comparing the effects
of treatment on recurrent tumor in the same breast and local re-
currences among stratified patients. For exploratory purposes, we
computed the event rate (the cumulative number of events during
follow-up) according to the main characteristics of the patients and
the disease.

The overall survival curves for each treatment group were ob-
tained with use ofthe Kaplan-Meier method and compared with
use of the log-rank test.9 Because of the long follow-up period,
many deaths were not caused by breast cancer. Therefore, we also
estimated the cause-specific mortality rate on the basis of available
information on the cause of death, using a competing-risk frame-
work and the Gray test. We validated this approach by estimating
the crude cumulative cause-specific mortality rate on the basis of
life-tables,lO rather than information on the cause of death, since
such information is often unreliable and unsuitable for statistical
analyses. All tests were tWo-sided, and a P value ofless than 0.05
was considered to indicate statistical significance.

RESULTS

Of the 701 patients who entered the trial, 349 un-
derwent a radical (Halsted) mastectomy and 352 un-
derwent breast-conserving surgery. The primary car-
cinoma was palpable in 698 patients, whereas it was
discovered only on mammography in 3 patients. The
mean (::+::SD)age of the patients was 51::+::10.1years
in the radical-mastectomy group and 50::+::10.4years
in the quadrantectomy group. At base line, similar pro-
portions of patients in the two groups were premeno-
pausal, had tumors that were less than 1 em in diam-
eter, had a tumor in the upper or central quadrant or
the lower quadrant, had a history of biopsy, and had
axillary-node metastases (Table 1).

Recurrent Tumors

The probability of recurrent tumor was significant-
1y higher in the group that received breast-conserv-
ing therapy than in the radical-mastectomy group (30
of 352 vs. 8 of 349 patients, P<O.OOl) (Fig. 1). The
mean (::+::SE)crude cumulative incidence of recurrent
tumor in the same breast was 8.8::+::3.2percent after
20 years among patients treated with breast-conserv-
ing surgery and 2.3::+::0.8percent in the radical-mas-
tectomy group. Of the 30 patients with a recurrent
tumor in the same breast, 29 underwent total mastec-
tomy and 1 patient underwent a second local resection.
Of these 30 cases of recurrent tumor, 10 appeared in
the scar and were thus defined as true recurrences,
whereas 20 occurred in other quadrants of the breast
and were therefore classified as second ipsilateral car-
cinomas.

Table 2 shows the event rates according to age, tu-
mor size, and the extent of axillary-node involvement

TABLE1. BASE-LINE CHARACTERISTICS OF THE WOMEN

WHO UNDERWH.'T RADICAL MASTECTOMY AND THOSE

WHO UNDERWENT BREAST-CONSERVING THERAPY.

CHARACTERISTIC

BREAST-
RADICAL CONSERVING

MASTECTOMY THERAPY
(N=349) (N=352)

p

VALUE

percent

Premenopausal

Tumor <1 em in diameter*

Tumor in upper or central quadrant

Tumor in lower quadrant

Previous biopsy

No. of axillary-node metastases
1-3
>3

53.9

44.4

72.4

27.6

13.7

24.6
18.9

5.7

56.8

46.0

75.8

24.2

14.8

27.0
21.9

5.1

0.4
0.7
0.3
0.3
0.7
0.5
0.3
0.7

*Information on tumor size was missing for 53 women (22 in the rad-
ical-mastectomy group and 31 in the group that received breast-conserving
therapy).

1228 . N Engl J Med,Vol.347, No, 16 . October 17, 2002 . www.ne)m.org

Downloaded from www.nejm.org at UNIVERSITYOF PA MEDICALCENTER on August 23, 2004.
Copyright @2002 Massachusetts Medical Society. All rights reserved.


	page 1
	Images
	Image 1

	Titles
	VOLUME 347 
	NUMBER 16 
	Copyright @ 2002 by the Massachusetts Medical Society 
	OCTOBER 17, 2002 
	ABSTRACT 
	METHODS 
	Study Design 
	N Engl J Med, Vol. 347, No. 16 . October 17, 2002 . www.nejm.org . 1227 



