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Abstract

Records were reviewed of 511 pa-
tients with 519 histologically confirmed
carcinomas of the breast treated with
wide local excision of tumor and irradia-
tion to the breast (4600 to 5000 cGy in 5
weeks) and, in 109 patients, to regional
lymphatics. In 271 patients with T and 98
with T, tumor, boost to primary tumor
site (1000-2000 cGy) was delivered using
electrons (9-12 MeV); in 72 patients with
T,and 34 with T,tumors, '*?Ir implant was
performed. Pathologic staging was T in
373 and T, in 146 lesions (1988 AJC).
Sixty-seven patients (18%) with T, and 46
(32%) with T, tumors had microscopi-
cally positive axillary lymph nodes.

Actuarial breast relapse rates at 5
years were 5% in T and 10% in T, tumors
and at 10 years 12% and 18%, respec-
tively. Lymph node recurrenses were
noted in 1% of T and 5% of T, tumors.
Distant metastases were detected in 5%
of T, and 22% of T, tumors. Five-year
actuarial breast relapse rates were 10% in
T, tumors and 18% in T2 (p = 0.04).
Differences in 5- years breast relapse for
patients with extensive intraductal com-
ponent (EIC) were not statistically signifi-
cant ( 7% in T tumors with EIC and 4%
without it; 14% in T, tumors with EIC and
7% without it). There was minimal corre-
lation of irradiation dose to primary tumor
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with breast relapse (in T, from 2% to 7%
and in T, from 7% to 9% with doses
>5500 cGy in contrast to 20% with 5000
to 5500 cGy). No correlation was noted
with either type of boost (electrons or
interstitial brachytherapy). Desease-free
survival for patients with T, tumors was
87% at 5 years and 82% at 10 years; for
patients with T, tumors, it was 75% at 5
years and 70% at 10 years.

Excellent/good cosmetic results were
obtained in 78% of the patients. No differ-
ence was observed between the group
treated with electrons or '2 Ir implant to
the boost area.

Better understanding of prognostic
factors and refinement of treatment tech-
niques will enhance the results of breast
conservation therapy.

Introduction

Combined breast conservation sur-
gery and irradiation is established therapy
for many patients with intraductal carci-
noma, and stages T, and T, carcinoma of
the breast, yielding tumor control and
survival equivalent to modified or radical
mastectomy 91-6). Important advantages
of breast-conserving therapy are the cos-
metic results and psychological benefits
that enhance the quality of life in these
patients (7-9).

Selection of patients/tumors and re-
finement in treatment techniques con-
tinue toimprove the results ofthis therapy.
Criteria for use of breast conservation
therapy are (1) tumor less than 5 cm in
diameter, (2) relationship of size of tumor
to size of breast, (3) absence of unfavor-
ableprognosticfactors, (4) clinically nega-
tive axilla or low, mobile axillary lymph
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nodes, (5) psychological attitude of pa-
tient, (6) attitude and technical expertise
of surgeon, and (7) expertise and re-
sources in radiation therapy.

Numerous reports have described
host- and tumor-related (10-17), surgical
and irradiation technical factors (4, 18,
19), and the interaction with hormones or
cytotoxic agents that may influence thera-
peutic outcome (20-22). Our experience
in the treatment of the patients and analy-
sis of factors affecting therapeutic out-
come are reviewed in this manuscript.

Material And Methods

Between January 1969 and December
1988, 511 patients presenting with 519
histologically confirmed stage | and |
carcinomas of the breast were treated
with wide local excision of the tumor
(occasionally quadrantectomy) and irra-
diation to the breast and, in 109 patients,
to the regional lymphatics. All patients
have been followed up for a minimum
follow-up, 22 years, and median follow-
up, 5 years). All patients underwent rou-
tine workup, including mammograms and
when necessary needle localization, fol-
lowed by excisional biopsy of the tumor
(lumpectomy, tylectomy, or quadrant-
ectomy). The aim of the surgical proce-
dure was to remove all gross and micro-
scopic evidence of tumor witha 1 to 2 cm
margin of normal adjacent breast tissue.
Tumors were staged according to the
clinical and pathological classification
described by the American JointCommitee
in 1988 (23); 375 lesions were classified
asT and146asT,.In 155 (42%) patients
with T and 60 (41%) patients with T,
tumors a re-excision was performed, ei-
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ther because the initial resection had been
done outside the Washington University
Medical Center and affiliated hospitals or
because of microscopic evidence of posi-
tive margins in the initial excision speci-
men. The incidence of residual tumor in
the re-excision specimen eas 50% in T,
and 68% in T,tumors. In 86 (80%) prem-
enopausal patients with T T and 45
(80%) with T, and in 199 (75%) postm-
enopausal patients with T and 58 (64%)
with T2 tumors, axillary dissection was
carried out (usually levels | and ). Adju-
vant chemotherapy was administrated to
28 premenopausal patients with T and to
24 patients with T, tumors; hormonal
therapy alone or combined with cytotoxic
agents was administrated to 53 patients
with T and 20 patients with T, tumors.

Patients were followed up periodically
during and after therapy or until death by
the staff of the Radiation Oncology Cen-
ter, the referring surgeon, or other physi-
cians. Occasionally, when the informa-
tion was not available, contact was made
directly with the patient or a relative.
Follow-up was obtained in 99.6% of the
patients; the few lost to follow-up were
considered dead with tumor.

The information was coded on com-
puter-compatible forms and analysed on
acomputer program +with multiple cross-
reference checks to ensure reliability of
the data (24). A biomedical statistical
program (BMDP)* was used for compu-
tation of the data (25,26). All survival and
disease-free survival data, as well as some
of the local recurrence and morbidity
data, utilize actuarial lifetable computa-
tions as described by Cutler and Ederer
(27). Test and statistical validity were
carried out using the generalized
Wilcoxon, generalized Savage_(Mantle-
Cox), and Tarone-Ware methods (28,29).
Multivariate analysis was performed by
the Tarone method (30), and the Mantle-
Cox was used to test potential significant
factors affecting survival.
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Figure 1 - (A) AP photoghaph of patient with carcinoma of the
breast illustrating the treatment portals for the breast only,
without fields for irradiation of peripheral lymphatics.

Figure 1(B) Tangential photograph of the same patient. (Perez
CA, Garcia DM, Kuske RR, Levitt SH: Breast: Stage Tl and T2
tumors. In Perez CA, Brady LW (eds): Principles and Practice of
Radiation Oncology, 2 ed. Philadelphia, JB Lippincott, 1992)
(31).

Figure 1 (C) Isodone curves for irradiation of the breast only. Figure 1(D) Isodone curves for irradiation of the breast and internal

mammary lymph nodes.

Irradition Techniques

All patients were treated to the entire
breast and adjacent chest wall with tan-
gential fields, including up to 2.5 cm of
underlying lung, using ® Co, 4 or 6 MV
photons to deliver a dose of 4600 to 5000
cGy in 180 to 200 cGy fractions over a
period of 5 weeks (Figure 1). Use of
compensators or wedges ensures a more
homogeous dosedistribution in the breast.
Bolus should not be used because it
interfers with satisfactory cosmesis. In
271 patients with T~ and 98 with T,
tumors, a boost to the primary tumor
excision site was delivered, using 9 to 12
MeV electrons, while in 72 patients with
T, and 34 with T, an interstitial '*2Ir

8

implant as performed. In 29 patients with
T, and 12 with T2 tumors, no boost was
delivered, usually because the surgical
procedure was a quadrantectomy and the
margins were negative on pathological’
examination.

In 131 patients who had no axillary
dissection, supraclavicular and axillary
lymph node irradiation was administered
to 94 patients (4600 cGy calculated at 3
cm with occasional boost to the axillary
lymph nodes with a posterior portal). In
patients with inner quadrant tumors the
internal mammary lymph nodes are irra-
diated with separate portals, delivering
1400 to 1600 cGy with 4-6 MV photons
and additional 3200 to 3000 cGy, respec-
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tively, with 12-15 MeV electrons (31).

Adjuvant Therapy

Chemotherapy, usually CMF (cyclo-
phosphamide, 100 mg/m? PO on days 1
through 14; methotrexate, 40 mg/m? IV
on days 1 and 8; and 5FU, 600 mg/m? [V
on days 1 and 8) was administered every
28 days for a total of 6 to 9 cycles. Of the
patients with positive axillary nodes, 36
with T~ tumors and 30 with T, tumors
received adjuvant chemoherapy; in the
patients with negative lymph nodes, 12
with T, and 8 with T, tumors received
adjuvantchemotherapy because they were
judged to have high-risk tumor features.
Chemotherapy was initiated after comple-
tion of radiation therapy in most patients.
Tamoxifen (10 mg bid) was administered
to 53 patients with T, and 20 with T,
tumors (usually postmenopausal); these
include 11 patients with T and 7 with T2
tumors who also received chemotherapy.

Results

Histological type of the primary tumor
was invasive ductal carcinoma in 427
patients (82%) and infiltrating lobular
carcinoma in 26 (5%) (24). In 5% of
patients with T, and 12% with T, tumors,
extensive intraductal carcinoma as de-
fined by Harris et al (32) was noted. Sixty-
seven patients (18%) with T, and 46
(32%) with T, tumors were reported to
have microscopically positive axillary
lymph nodes.

The overall local recurrence rate was
5% in the T, and 10% in the T, tumor
groups, alone or combined with other

failures. Regional lymph node recurrences
were rare (1% in T and 5% in T, pa-
tients). Distant metastases were noted in
5% of the T and 23% of the T, groups
(24).

The actuarial disease-free survival
rates for patients with T lesions were
87% at 5 years and 82% at 10 years,
whereas for the patients with T, tumors
they were 75% at 5 years and 70% at 10

years. The overall survival rate at 5 years
was 90% for T, group and 80% for T ; the
10-year survival rates were 80% for the
former and 60% for the latter group (Fig-
ure 2A and B).

Breast Relapses
The actuarial breast relapse rate at 5
years after treatment was 5% in patients
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Fig. 2 Breast conservation therapy: (A) Disease-free survival. (B) Overall survival. (Perez CA, Garcia DM, Kuske RR, Halverson KJ,
Coke C,McBurney L, Myerson R, Philpott G, LevyJ, SimpsonJR, Tucker G, VestM, Lockett MA, Rush C; Organ preservation therapy
in stage T, and T, carcinoma of the breast. Front Radiat Ther Oncol, in press) (24).
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with T, and 10% with T, tumors, and at
10 years 12% with T, and 18% with T
tumors (Figure 3).

The location of the breast relapse was at
or near the primary tumor site in 58% of
the patients with T and 67% of the

2

was absent. The corresponding values
for the T, tumors are 14% and 7%, re-
spectively (Figure 4).
The differences are not statistically sig-
nificant.

The breast relapse rate was not corre-

20 —O— Ti(n=373)
—®— T2(n=146)
p=.04
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BY T-STAGE
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Figure 3 - Breast conservation therapy: Cwnulatuive breast recurrence rate by T stage. (Perez CA, Garcia DM, Kuske RR,
Halverson KJ, Coke C, McBurney L, Myerson R, Philpott G, Levy J, Simpson JR, Tucker G, Vest M,Lockert MA, Rush C: organ
preservation therapy in stage Tl and T2 carcinoma of the breast. Front Radiat Ther Oncol, in press) (24).
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Figure 4 - Breast conservation extensive intraductal component.

patients with T, tumors. The incidence of
breast relapse was similar in the various
histological tumor types; in the T1 invasive
ductal lesions it was 5% (16/309), the
same as in the invasive lobular lesions (1/
18); for T, tumors the incidence was 11%
(13/118) NS 12% (1/8), respectively. In
patients with T tumors, the 5 year actu-
arial breast relapse rate was 7% when
extensive intraductal component was re-
ported in comparison with 4% when it

R. Bras. Mast.

lated with the performance of a re-exci-
sion of the primary site margins. Like-
wise, the status of the surgical margins
did not affect the incidence of breast
relapses (Figure 5A and B). The breast
relapse rate was comparable for patients
who received a boost to the primary site
by electrons or by interstitial
brachytherapy (Figure 6A and B).

As reported by other authors, patients
receiving adjuvant chemotherapy or hor-

8

monal therapy have a lower incidencé of
breast relapses than those not treated
with an adjuvant (in patients with T, tu-
mors none versus 15% and in the T,
group 10% versus 23%, respectively).
Differences, however, are not statistically
significant (p = .22 and .76, respectively).

A total of 16 patients (4%) in the T,
and 10 (7%) in the T, group have devel-
oped a clinically detected carcinoma of
the contralateral breast.

Treatment of Breast Relapses

For patients who developed a recur-
rence in the breast (18 T, and 15 T,
tumors) after initial therapy, 25 were
treated with a mastectomy; a repeat wide
local excision was performed in 3 pa-
tients. Of these 28 patients, 10 received
adjuvant chemotherapy. The actuarial
cause-specific 5-year survival from time
of failure for these patients was 72% for
those with T, and only 25% for those with
T, tumors, and from the initial treatment
the cause-specific 5-year survival rate
was 80% for the patients with T, and 35%
with T, tumors (Figure 7).

Impact of Adjuvant Chemotherapy on
Survival

In patients with T tumors and nega-
tive axillary nodes, the 10-year disease-
free survival rate for patients who re-
ceived adjuvant chemotherapy or hor-
mones was 90% compared with 80% for
patients who did not receive it (Figure 8A)
(p = 0.96). Patients with T, tumors and
positive nodes treated with adjuvant hor-
mones alone or combined with chemo-
therapy had a 100% survival rate com-
pared with 80% for those receiving che-
motherapy or no adjuvant therapy (Figure
8B) (p = 0.55). In patients with T, tumors
and negative axillary lymph nodes, 100%
of the treated with either hormones alone
or hormones combined with chemo-
therapy and 82% of those who received
adjuvant therapy exhibited 5 - and 10-
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which was noted in 4.8% of the patients
with T, and 3% of patients with T, tu-
mors, and moderate to severe arm edema,
which occured in 2.7% of the patients
with T and 2% of the patients with T,
tumors. Only 2% of the patients devel-
oped rib fracture, and one patients who
received concomitant CMF-prednisone
and irradiation for a left breast carcicoma
developed paricarditis requiring a peri-
cardial window. Sequelae are shown in
Tables 1 and 2.

Figure 5 A- Breast conservation therapy: Cumulative breast recurrence rate correlated with pathlological status of margins.

(A)T1.

year disease-free survival rates compared
with 70% in those not receiving chemo-
therapy (Figure 9A) (p = 0.57).

Patients with T, primary tumors and
positive axillary lymph nodes who re-
ceived adjuvant chemotherapy had a 70%
5- and 10-year survival rate, in contrast to
54% and 32%, respectively, for those not
treated with adjuvant chemotherapy ( p =
.29); for a small group treated with hor-
mones alone or hormones combined with
chemotherapy the 5- and 10-year sur-
vival rate was 100% (Figure 9B).

Morbidity of Therapy
The most frequent moderate/severe
side effects of therapy were breast edema,

There was an 8% incidence of arm
edema in 291 patients who had axillary
dissection compared with none in 131 on

BREAST CONSERVATION THERAPY
TREATMENT SEQUELAE STAGE T-1

(n = 373)

Grade 1  Grade 2 Grade 3
Breast Fibrosis 16 (4) 17 (5) 4 (1)
Breast Edema 20 (5) 16 (4) 2 (.5)
Arm Edema 19 (5) 7(2) 3 (.8)
Soft Tissue Necrosis 3 (1) 1(.3) 1 (.3)
Rib or Bone Necrosis 1(.3) 5(1)
Pneumonitis 5(1) 4 (1) 1(.3)
Pericarditis 1(.3)
Telangiectasia 9(2) 0 2 (.5)

() Percent

Ration Oncology Center
Mallinckrodt Institute of Radiolgy

whom this procedure was not performed.
Moreover, in 97 patients on whom both

BREAST CONSERVATION THERAPY
TREATMENT SEQUELAE STAGE T-2

axillary dissection and lymphatic irradia-
tion were administered, there was further

(n =373) . g g
increase in the incidence of arm edema to
Grade1  Grade 2 Grade 3 14%. The differences, however, are not
Breast Edema 10 (7) 3(2) 1(.7) statistically significant (p = .11). Similar
Breast Fibrosis 7 (5) 8 (5) 6 (4) correlation was observed with regard to
Arm Edema 11 (8 3(2) 0 incidence of breast edema (p = .36).
Soft Tissue Necrosis 1 (.7§ 2 51) 0 Cosmesis
Rib or Bone Necrosis 0 1(.7) 0
Firl;?ggi]:rgﬂmser Sites 3%113; %m ? (7) Assessment of cosmetics results at
Telangiectasia 3(2) 1.7) 3 (2) any time after treatment was judged to be
good to excellent in 316 (80%) of the
() Percent I patients, fair in 62 (16%), and poor in 16
AU 0 A D SRS (4%) of the patients (24). There was no
R A e e S Ty significant difference in cosmetics re-
R. Bras. Mast. 9 Vol. 2 - ne3 - Dezembro de 1992



BREAST CONSERVATION THERAPY
COSMESIS CORRELATED WITH TYPE OF BOOST

Pathological Stage

T, )
Cosmesis Electrons Implant Electrons Implant
Number of Patients 208 63 65 i
Excellent/good 173 (83) 52 (83) 50 (77) 21 (78)
Fair 29 (14) 9(14) 11 (17) 5(19)
Poor 6 (3) 2 (3) 4 (6) 1(4)

() Percent

Perez CA, Garcia DM, Kuske RR, Halverson KJ, Coke C, McBurney L, Myerson R, Phllpott G, Lewy
J, S/mpson JR, Tucher G, Vest M, Lockett MA, Rush C: Organ preservation therapy in stage T,and
T,carcinoma of the breast. Front Radiat Ther Oncol, in press (24).
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Figure 5(B) T2. (Perez CA, Garcia DM, Kuske RR, halverson KJ, Coke C, McBurneyL, MyersonR, Philpott G, LevryJ, SimpsonJR,
Tucker G, Vest M, Lockett MA, Rush C: Organ preservation therapy in stage and T1 and T2 carcinoma of the breas. Front Radiat
Ther Oncol, in press) (24).

sults in the patients with T or T, tumors.

Combination of conservation surgery
and irradiation is an effective alternative
to modified radical mastectomy in the
treatment of patients with stage | and Il
tumors as documented in six prospective
randomized trials (1-3, 5, 6, 33) and in
multiple institutional reports showing
similar overall and disease-free survival
(3,31,34,35-43). The incidence of breast
relapse and the 5- and 10-year actuarial
survival in our series are comparable to
many previously reported (3, 31). The
NIH Consensus Development Conference
on early stage breast cancer (44) con-
cluded that breast preservation therapy is
preferable to mastectomy in appropri-
ately selected patients, since it provides
comparable survival with preservation of
the breast.

In several series, no correlation has
been found between the size of the pri-
mary tumor and the incidence of local
recurrence ( 2, 37, 41, 45), whereas other
authors, in agreement with our report,
noted an overall higher percentage of
failures in patients with T, compared with
T, tumors (46-48). This may be related to
the treatment techniques used (complete-
ness ot tumor excision, irradiation boost)
or tumor characteristics, such as exten-
sive intraductal component, as suggested
by Eberlein et al (12). Fisher et al (49), in
a recent analysis of about 2000 patients,

Also, no difference was observed in the
cosmetic results of the patients treated to
the local tumor site with either electrons
or interstitial implant (Table 3). Adminis-
tration of sequential adjuvant chemo-
therapy did not have a significant impact
on our cosmetic results, probably be-
cause chemotherapy was delivered in
most patients following completion of
irradiation (24).

TYPE OF

BREAST CONSERVATION THERAPY
CUMULATIVE BREAST RECURRENCE BY
PRIMARY RADIATION

Discussion

YEARS AFTER TREATMENT

Figure 6 - Breast conservation therapy: Cumulative breast recurrence rate correlated with type of primary radiation boost.

(A)T1.

10

R. Bras. Mast.

Vol. 2 - ne3 - Dezembro de 1992



BREAST CONSERVATION THERAPY
CUMULATIVE BREAST RECURRENCE BY
TYPE OF PRIMARY RADIATION BOOST
STAGE T2

PERCENT
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Figure 6(B) T2. (Reproduced with permission from Perez CA, Garcia DM, Kuske RR, Halverson KJ, Coke C, McBurney L, Myerson
R, Philpott G, Levy J, Simpson JR, Tucker G, Vest M, Lockett MA, Busch C: Organ preservation therapy in stage T1 and T2
carcinoma of the breast. Front Radiat Ther Oncol, in press) (24).

noted that maximum pathological tumor
size and type of treatment (lumpectomy

sive intraductal component of the tumor
was found compared with 7% (29/418) in
patients without EIC. Furthermore, young
age (35 years of age or less) was associ-
ated with a greater probability of develop-
ing a breast recurrence (15/61 = 25%)
compared with older age (76/122 = 11%)
(p = 0.001). Kurtz et al (15) noted that
patients younger than 40 years had a
higher frequency of high-grade tumors,
greater incidence of mononuclear cell
reactions, and alarger proportion of speci-
mens with extensive intraductal compo-
nent, all of which are recognized as risk
factors for increased local tumor recur-
rence. In contrast, similar to our experi-

alone or combined with irradiation) were
the only two significant predictors of time
to ipsilateral breast tumor recurrence, in
a field of 10 patient- or tumor-related
factors analysed; there was no significant
correlation with disease-free survival at 9
years for the various treatment groups.

The presence of extensive intraductal

BREAST CONSERVATION THERAPY
CAUSE SPECIFIC SURVIVAL
FROM INITIAL TREATMENT

component has been correlated with a » _°"M§‘"m"’3§ —e ne-w
. 4 = n=1 —— n=
greater incidence of breast recurrences ! pe0t P01
(50, 51), particularly by the Harvard Uni- R T R o R T
YEARS AFTER TREATMENT

versity group (32). Boyages et al (10) in

783 women described a 26 % incidence of
breast recurrence (43/166) when exten-

Figure 7 - Breast conservation therapy: Cause-specific survival from initial treatment. (Perez CA, Garcia DM, Kuske RR,
Halverson KJ, Coke C, McBurney L, Myerson R, Philpott G, Levy J, Simpson JR, Tucker G, Vest M, Lockett MA, Rush C: organ
preservation therapy in stage Tl and T2 carcinoma of the breast. Front Radiat Ther Oncol, in press) (24).
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ence, Clarke et al (37), Fisher et al (13),
and Van Limbergen et al (38) found no
significant impact on local tumor control
with extensive intraductal component.
This may be related to the pathological
definition used to describe extensive
intraductal component, adequacy of tu-
mor excision, and doses of irradiation
given.

The value of re-excision of margins in
some of these patients was document by

] 1 2 3 4

YEARS AFTER TREATMENT

7 8 9 10

Montague (45), who reported an overall

Figure 8 (A)- Breast conservation therapy: Disease-free survival rate correlated with adjuvant therapy in Tl patients. (A)

Patients with negative nodes.

R. Bras. Mast.

8.2% breast recurrence rate in 135 pa-
tients when the initial excision had been
done before referral to M.D. Anderson
Cancer Center and only 2% in 210 pa-

11
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BREAST CONSERVATION THERAPY
DISEASE-FREE SURVIVAL
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Chemotherapy (n = 36)
Hormones (n = 12)

Chemotherapy + Hormones (n = 11)
None (n = 14)
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Figure 8(B) Patients with positive nodes. (Perez) CA, Garcia DM., Kuske RR, Halverson KJ, Coke C, McBurney L, Myerson R,
Philpott G, Levy J, Simpson JR, Tucker G, Vest M, Lockett MA, Rush C: organ preservation therapy in stage Tl and T2
carcinoma of the breast. Front Radiat Ther Oncol, in press) (24).

tients when the tylectomy was performed
at that institution. At the Institut Gustave-
Roussy (37) a breast recurrence rate of
10% was seen with outside tumor exci-
sion compared with 5% in patients on
whom the tumor was excised at the
institut; in patients undergoing re-exci-
sion, the breast failure rate was only 3%.

Solin etal (52), in 697 patients treated
with breast conservation therapy, noted
no significant correlation between the
status of the margins after tumor excision
and the probability of breast relapse and
disease-free or overall survival, in agree-
ment with our findings. However, a differ-
ent total dose of irradiation was adminis-
tered to the various groups: 5700 to 6000
cGy to patients with negative margins,
6400 to 6500 to patients with positive or
close margins, or 6240 to patients with
unkown margins.

In contrast the incidence of breast
relapses in patients with negative mar-
gins was reported to be 9% (10-year
actuarial) by Zafrany et al (17), 8% by
Kurtz median follow-up 5.9 years), 10%
(8-years actuarial) by Fisher et al (2), and
13% by Fowble et al (39) (8-year actu-
arial); these results were observed with
or without boost. Ryoo et al (4) noted a
30% incidence of breast relapses in pa-
tients with microscopically positive mar-
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gins who did not receive a boost after
breast irradiation in comparison to 4%

with negative margins.

The impact of dose of irradiation on
local tumor control was documented by
Kurtz et al (18) in 139 patients treated
with breast conservation surgery and ir-
radiation; they noted that patients receiv-
ing tumor doses of less than 7500 cGy
had a significantly greater recurrence rate
(8/26 = 31%) than those treated with
higher doses (16/108 = 15%) (p. <0.05).
Similar observations were made in retro-
spective by Clarke et al (37), by van
Limbergen et al (48), who noted tumor
control greater than 90% with doses
higher than 1800 ret, and by Recht et al
(19), who reported that patients receiving
6000 cGy or more had a 6% breast recur-
rence rate at 6 years compared with 12%
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for those treated to lower doses (p =.37).
As in our series, Fourquet et al (54) noted
no reduction in recurrence rate with higher
doses of irradiation, possibly because
patients receiving greater doses were
those with a greater risk of a local failure.
As reported by others (55, 56), we ob-
served similar incidence of breast re-
lapses in patients receiving the boost of
irradiation with either electrons or inter-
stitial brachytherapy. As noted by others
(2,9, 14, 22, 39), we observed that the
addition of adjuvant systemic chemo-
therapy reduces the risk of breast recur-
rences (1% to 6% adjuvant chemotherapy
compared with 4% to 17% withaout che-
motherapy.

Cosmesis was judged to be excellent/
good in 82% of the patients, results simi-
lar to those noted by other (7, 9, 39, 55).
As described by Kuske et al (8), surgical
technique, type of incision, and volume of
breast removed had a significant influ-
ence on cosmetic results. With regard to
boost technique, we found no significant
difference in comesis between the pa-
tients receiving the additional dose with
electrons or interstitial implants.

Concomitant administration of irra-
diation and adjuvant chemotherapy af-
fects cosmesis negatively, Rose et al (9)
described 40% excellent cosmetic re-
sults with adjuvant chemotherapy versus
71% withoutit. Asin our patients, Hallahan
et al (21) observed that 90% of 34 pa-
tients receiving adjuvant chemotherapy
(CMF or CAF) after irradiation and 93 % of
166 patients receiving no chemotherapy
or only tamoxifen had excellent/good cos-
metic results. The administration of che-
motherapy after surgical excision, before
initiation of radiation therapy, according
to Recht et al (57) resulted in a greater
incidence of breast failures (41% 5-year
actuarial in 26 patients in comparison
with 4% to 8% in 269 patients receiving
irradiation before or concurrently with
chemotherapy).
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Several authors have described a sig-
nificant proportion of patients who fail
breast conservation therapy surviving
after salvage surgery, with 5-year sur-
vival rates fairly comparable to those of
women initially treated with a mastectomy
(50, 58, 59). In our experience, however,
5-year cause-specific survival after treat-
ment of breast relapse was 72% for pa-
tients with initial T, tumors but only 25%
after salvage of a T, breast recurrence.

Patients with negative axillary lymph
nodes do not gain any therapeutic advan-
tage from lymphatic irradaiation. The role
of regional lymph node irradiation in pa-
tients with positive node treated with
conservation therapy remains
controvertial (most receive adjuvant che-
motherapy) (60, 61). In randomized stud-
ies Sarrazin etal (33) noted similar 5-year
disease-free survival in patients who re-
ceived lymph node irradiation (62%) and
those who did not (66%). Based on these
data, the following are general guidelines
for management of the regional nodes:

1 - Patients with clinically uninvolved
axillary nodes (NO) can be effectively
treated by either axillary dissection or
irradiation. Because of staging informa-
tion, axillary dissection is preferred.

2 - Patients with palpable or suspi-
cious axillary nodes (1) should undergo
therapeutic axillary dissection.

3 - Axillary or supraclavicular irradia-
tion should not be given routinely after
adequate axillary dissection when the
lymph nodes are negative or only one to
three nodes are positive.

4 - At the present time, data are insuf-
ficient to justify a firm opinion regarding
regional lymphatic irratiation for patients
with four or more positive axillary nodes
(although at some institutions, including
ours, this is common pratice.

In contrast, breast-preserving sur-
gery and irradiation yield therapeutic re-
sults comparable to more radical surgical
procedures in a large number of women
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with breast cancer. Careful study of prog-
nostic factors and patient selection, as
well as further refinements in treatment
techniques, will enhance the application
of this approach with better cosmesis and
quality of life.

+VAX 8600 Computer, Digital Equipment Corp.
* BMDP Statistical Software, University of Califor-
nia Press, Berkeley, California.
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