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Carcinoma of the breast remains the most common malignant tumor 
in women. There were 186,000 new cases and 46,000 deaths related 
co breast cancer in 1995 in rhe US alone. lt is the second most 
common cause of cancer-related death after lung cancer and remains 
the leading cause of cancer-related death in women between 40 and 
55. 
The incidence of breast cancer has been increasing steadily over the 
last 50 years. Between 1940 and 1982 the increase was 1.5 % per 
year, and berween 1982 and 1986 it was 4 % per year. The 
most dramatic increase is seen in small primary tumors, mainly 
because of earlier diagnosis due to increased awareness and wide
spread use of screening mammography. 
The majority of patients with early stage breast cancer will be cured 
by local therapy (surgery and radiation) and should therefore be 
spared the toxicity and cosrs of adjuvant therapy. However, approxi
mately 30% will evenrually replase locally or systemically. The 
challenge for the clinician is to determine which patient has a higher 
chance of relapse and treat her with adjuvanr therapy. ln making the 
decision who to treat in the adjuvant setting, the clinician usu
ally considers several prognostic factors. 

PROGNOSTIC FACTORS There are several prognostic factors the 
value of which has been well established, while others should be not 
be routinely used outside the setting of a clinical trial. 
Axillary involvement Th e most common site of regional 
involvement is the axilla. Patients with axillary node involvement 
have a worse prognosis than patients with no nodal involvement. 
Furthermore, the higher the number of involved nodes, the worse the 
prognosis. For patients with 1-3 lymph nodes, the 5-year disease-free 
survival is 62 %, for patients with 4-9 positive nodes it is 58 %, and if 
more than 10 nodes are involved it is only 29 % (1 ). 
Tumor size The relationship bet:ween the size of rhe primary tumor 
and the incidence of subsequent recumence has been clearly docu
menred (2). ln addition, it has been shown that the bigger the tumor, 
rhe higher the chances of axillary involvement and the shorter the 
disease-free interval. The 5-year disease-free survival for tumors less 
than 1 cm is 99 % but the 20-year relapse rate is 14 %. For tumors 
between 1 and 2 cm, the 5-year disease-free survival is 91 % but the 
20-year relapse rate is 31 % (3) . 
Nuclear grade Several histologic grading systems have been 
described and shown to be of prognostic value. They take inro 
account the architectural arrangemenr of cells, the degree of nuclear 
differenriation, and the mitotic rate. Regardless of the nuclear 
grading system used, nuclear grade I defines a subset of patients with 
good prognostic characteristics ( 4). 
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Proliferative rate and ploidy The proliferative rate is determined as 
the percentage of cells that are in S phase (DNA synthesis). lt has 
been shown that the higher the percentage of cells in S phase, the 
higher the chances that the tumor will recur (5). The proliferative 
rate has the additional advantage of not requiring fresh tissue; it can 
be performed later on frozen tissue or paraffin-embedded tissue. ln 
general, tumors that are Estrogen Receptor negative (ER-) and are 
aneuploid or have poor histologic grade have a higher S phase. 
Ploidy is usually determined by flow cytometry or static cycophotom
etry. Most of the breast carcinomas are aneuploid, having abnormal 
DNA content. Aneuploidy has been invariably associated with poor 
histologic grade and ER negative status. 
Estrogen receptors Since their initial description in 1977, the mea
surement of estrogen receptors has become standard practice in the 
evaluation of patients with breast cancer. The importance of hor
mone receptor status as a prognostic factor has been more clearly 
documented in node-positive than in node-negative patients. lt 
should be used in combination with tumor size to assess the risk of 
recurrence and provide information regarding the use of adjuvant 
therapy ( 6). 
HER 2/new Oncogene Although it seems that patients who express 
the HER 2/new oncogene have a higher chance of progression (7), its 
role has not been clearly defined. lts use far treatment decisions is 
not recommended ourside the sett ing of a clinical trial. 
Cathepsin D lt is proposed that cathepsin D facilitates the metastatic 
process by digesting the basement membranes. Patients who overex
press chatepsin D seem to have a shorter disease-free survival and a 
trend for shorter overall survival. The prognostic impact of cathepsin 
D seems to be independenr of estrogen receptor status, tumor size, or 
involvement of axillary lymph nodes (8). 
Other factors that have been studied include histologic subtype, the 
presence of lymphatic invasion, epidermal growth factor (9), Ki-67, 
(10), heat shock proreins (11 ), type IV collagenase (12), and p53 
( 13). Their use is primarily restricred to the research setting, and they 
should not be routinely used for treatment-related decisions. 

TREATMENT Wirh the widespread use of screening mammography 
and the increased awareness of breast cancer a substantial proportion 
of tumors are now diagnosed radiologically and hence are smaller. 
The median diameter of tumors discovered byphysical examination is 
2.5 cm, while the median diameter of rumors detected radiologically 
is 0.5 cm. The percentage of rumors detected by mammography has 
increased from 29 % between 1970 and 1985 ro 69 % berween 1990 
and 1992 (14). 
SURGICAL TREATMENr The extent of the surgical resection has 
changed drastically over the last 100 years. Wirh more women con
cemed about rhe cosmetic results of the surgery, the use of limited 
resection in the form of quadrantectomy or lumpectomy has been 
increasing. Th e NSABP B-06 trial clearly demonstrated th at 
pacienrs with tumors less than 4cm treated with lumpectomy and 
radiation have a local recurrence rate of ID ·% compared to 35 % in 
patients treated with lumpectomy alone (15). The overall survival 
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of patients treated with lumpectomy and radiation was compara
ble to the survival of those treated with mastectomy; patients 
who choose limited surgery and subsequently relapse can be effective
ly salvaged with mastectomy. 

Tab/e 1 

CONTRAINDICATIONS FOR LUMPECTOMY 

Multifocal tumors 

Tumors with extens ive intraductal component 

Large tumors relative to the volume of the breast 

Limited surgery is contraindicated in certain cacegories of patients 
(Tab/e 1) . Patients with multifocal tumors and patients with 
extensive intraductal component (DCIS) are at high risk for local 
recurrence when treated with lumpectomy plus radiation. ln 
addition, patients who would not experience any advantage from 
conservative surgical approach, e.g. women with large tumors relatíve 
to the volume of the breast, are not candidates for lumpectomy. 
Positive margins after conservative resection occur frequently and 
should be considered an indication for reexcision. le has been clearly 
demonstrated that patients with positive margins have a high 
incidence of local recurrence ( 16). If negative margins cannot be 
achieved with repeated excision, mastectomy should be recom
mended (17). A recent study of patients treated with lumpecto
my plus radiation compared close margins (less than 3 mm) versus 
more than 3 mm margins and did not show any differences in local 
control rate (18). Therefore, a close but negacive margin does 
not require reexcision. 
ln patients with invasive breast carcinoma, an axillary dissection is 
routinely performed. The status of the axillary nodes is an excellent 
predictor of disease-free and overall survival (19). The information 
obta ined from the axillary dissection can be used to determine 
whecher radiation and/or adjuvant therapy is needed. ln addition, 
axillary disseccion provides an excellent means of local control for 
patients with positive nodes. Traditionally a levei I and II dissection 
is carried out unless the lymph nodes at levei III are involved, in 
which case they should be excised. The complication rate of axillary 
dissection depends on the extent of the exploration and is up to 20 % 
(20). 
lnvestigacors have attempted co identify groups of patients who can 
be spared the morbidity of axillary dissection. Progesterone and estro
gen receptor a well as S phase and ploidy have not been able to 
predict the axillary node status. ln a small retrospective study none of 
eleven patients with primary tumors less than 5 mm had axillary 
node involvement , while 22 % of patients with tumors between 5 
and 10 mm and 55 % of patients with tumors more than 10 mm had 
positive axillary nodes (2 l ). The above findings need to be confir
med and more studies are needed before a more conservative approach 
can be recommended for patients with small primary tumors. 
Elderly patients with clinically negative axillas and ER ( +) tumors 
are the only group of patients that can be spared an axillary dissection. 
These patients usually receive adjuvant hormonal therapy regardless 
of their axillary node status. ln a small series of 73 elderly patients 
treated with lumpeccomy without axillary dissection followed by radi-
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ation and tamoxifen, the 8-year survival, disease-free survival, and 
local control rate were comparable to those of historical controls who 
had undergone axillary dissection (22). 
Sentinel lymph node biopsy has been explored and suggested as an 
altemative to complete axillary dissection (23). Although this 
approach appears promising, it has not been prospectively studied 
and cannot be routinely recommended at this point. 
RADIATION THERAPY The role of radiation therapy in patients treated 
with lumpectomy was well established by the NSABP B-06 trial ( 15). 
Breast irradiation does not increase survival but decreases the local 
recurrence rate from 35% in patients treated with lumpectomy 
alone to 10 % in patients treated with lumpectomy plus radiation 
(15). The timing of radiation is also important. A recent retrospec
tive study from the Joint Center for Radiation Therapy found that for 
patients who were treated with lumpectomy and delayed radiation 
therapy for more than 16 weeks, the 5-year local recurrence rate was 
35 %, which is the same as for patients treated with lumpectomy 
without concomitant radiation. ln contrast, a surgery-radiation 
interval (SRI) of0-8 weeks resulted in the same local recurrence rate 
as an SRI of8- 16 weeks (24). 
Although radiation therapy has traditionally been used in conjunction 
with conservative surgical approach, certain patients treated with 
masteccomy also require radiation therapy (Tab/e 2). These include 
women with big tumors (T3), women with more than 4 positive axil
lary nodes, women with positive margins or involvement of 
the pectoral muscle, and women with tumors extending into the 
axillary adipose tissue. 

Tab/e 2 

INDICATIONS FOR POSTMASTECTOMY 
RADIOTHERAPY 

More than 4 positive lymph nodes 

Positive resection margins 

lnvolvement of the pectoral muscle 

Tumors greater than 5 cm (T3) 

Extension into the axillary adipose tissue 

With an increasing proportion of patients opting for a conservative 
surgical approach, the integration of chemotherapy with radiation 
has become controversial. Patients can be treated concurrently 
(chemotherapy plus radiation), sequentially (chemotherapy followed 
by radiation or vice versa) or with chemotherapy-radiation
chemotherapy (sandwich approach). A retrospective study from the 
Joint Center for Radiation Therapy showed that patients treated 
with the sandwich approach had a lower locoregional and distant 
failure rate compared to pacients treated concurrently or sequentially 
(24 ). A similar European prospective study randomized patients to 
adjuvant chemotherapy with cyclophosphamide, mechotrexate, and 
5-FU (CMF) for 6 cycles followed by radiation, versus radiation 
followed by 6 cycles of CMF, versus 3 cycles of CMF followed by 
radiation and 3 more cycles of CMF. At 10 years che survival was 
higher and the rate of local faiure was b.ver in the i:xitients treated with the 
,,sandwich" approach (25). 
Patients treated with concurrent radiation and chemotherapy seem 
to have an increased indicence of radiation pneumonitis. Although 
che daca are not conclusive, it seems that congestive heart failure is 
more frequently seen in left sided lesions when radiation is given in 
conjunction with doxorubicin. Acute skin reacitons are more frequent 
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with concurrent administration of chemotherapy and radiation, and 
doxorubicin is not routinely administered concurrently with radiation. 
ADJWANT CHEMOTHERAPY The first trials of adjuvant therapy used 
thiotepa, melphalan, or cyclophosphamide as single agents and 
showed minimal improvement in disease-free survival. Studies 
comparing combination chemotherapy to single agents have consis
tently shown the superiority of combination chemotherapy in terms 
in disease-free and overall survival. 
The indications for adjuvant chemotherapy have expanded (Tab/e 3). 
Currently only axillary node negative patients with tumors less than 1 
cm or well differentiated tumors less than 2 cm are considered low risk 
for recurrence and therefore are not treated in the adjuvant setting. 
The presence of infiltrating ductal carcinoma > 1 cm and the presence 
of axillary node involvement are idications for adjuvant therapy. 

Tab/e 3 

INDICATIONS FOR ADJUVANT THERAPY 

Axillary node involvement 

Stage I infiltrating ductal carcinomas greater than 1 cm 

Stage II and III disease even if nodes are negative 

The initial trial randomizing patients to cyclophosphamide, 
methotrexate, and 5FU (CMF) versus observation was published in 
1975 and showed significant improvement of disease-free and overall 
survival for the treated patients (26). The recent 20-year follow-up 
analysis showed that the survival advantage of patients treated in the 
adjuvant setting has persisted ( 2 7). The only two subsets of patients 
who did not benefit were postmenopausal women and women with 
more that 4 lymph nodes involved. Although in the initial study 
CMF was given for one year, subsequent trials established that 6 
months of therapy were equally effective. 
The standard of care for chemotherapy in the adjuvant setting for 
premenopausal patients and patients with less than 4 involved 
axillary nodes remains CMF for 6 cycles. The NSABP B-15 trial 
compared 6 cycles of CMF with 4 cycles of cyclophosphamide 600 
mg/m1 plus doxorubi cin 60 mg/m1 (CA) and found the two 
regiments to be equally effective (28). The CA regimen has the 
advantage that the chemotherapy is completed by day 63 in contrast 
to CMF, where the chemotherapy continues for a total of 154 days. 
Therefore 4 cycles of CA is an acceptable choice for patients who 
would like to finish chemotherpay earlier. A recent European study 
comparing CMF to CEF (cyclophosphamide-epirubicin-5FU) failed 
to show any benefit for the anthracycline-containing regimen (29). 
Currently there is no evidence from prospective randomized trials 
that an anthracycline-contraining regimen offers any advantage to 

CMF. 
For patients with more than 4 positive lymph nodes, the optimal 
adjuvant chemotherapy schedule remains to be defined. lt is re
commended that patients be enrolled in clinical trials assessing the 
role of intensive chemotherapy with or without bone marrow support. 
CHEMO·HORMONAL COMBINATIONS Addit ion of chemotherpay to 
tamoxifen has been evaluated in several trials primarily in postmeno
pausal patients. lt seems that the disease-free survival increases but 
increase in overall survival has been shown only in the NSABP B-16 
trial where postrnenopausal patients with axillary node involvement 
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were treated wirh cyclophosphamide, doxorubicin, and tamoxifen 
(30). A recent study (31) randomized premenopausal women to 
chemotherapy plus ovarian ablation versus chemotherpy alone and 
found no significant difference in survival. Therefore combinations 
of chemotherapy with hormonal treatment cannot be routinely 
recommended. 
THE JSSUE OF DOSE·INTENSITY The 20-year analysis of patients treated 
with CMF clearly showed that patients who had received more than 
85 % of their predicted dose did far better than patients who received 
less than 85 %. A CALGB study where patients with positive nodes 
were randomized in one of three dose-intensity arrns of FAC (5FU, 
cyclophosphamide, doxorubicin) showed that patients receiving the 
higher doses had a better disease-free and overall survival (32). lt has 
therefore become apparent that within the standard dose range, dose 
reduction compromises survival. What is not clear is whether chemo
therapy doses higher than standard will impact on survival. 
Preliminary results from an NSABP trial assessing the efficacy of 
high dose adjuvant chemotherapy did not show any advantage to 
increasing the dose of cyclophosphamide (33 ). 

Tab/e 4 

MINIMAL RISK FOR RECURRENCE 

Tumors less than 1 cm 

Weil differentiated papillary , mucinous, and tubular 
tumors less than 2 cm 

Ductal carcinoma in situ 

HORMONAL THERAPY Tamoxifen remains the hormonal agent of 
choice in the adjuvant setting primarily due to its safety profile 
compared to other horrnonal agents. les mechanism of action has not 
been fully elucidated; it seems that tamoxifen binds to estrogen 
receptors and has both estrogenic and ant iestrogenic effects. With 
administration of 20 mg per day, a steady levei is reached in about 4 
weeks (34). lt should be given at a daily dose of 20 mg for 5 years. 
Results of a recently completed NSABP trial showed that there is no 
benefit in continuing tamoxifen for more than 5 years. 
T amoxifen has consistently increased disease-free survival in almost 
all the adjuvant trials. An improvement in overall survival has been 
shown in several trials including the Scottish (35) and Christie (36) 
trials and most recently the NSABP B-14 trial (37). The increase in 
survival is primarily seen in postmenopausal women while in pre
menopausal women the daca are not conclusive: in the NSABP and 
the Christie trials the advantage was seen when pre-and postmeno
pausal women were considered together but not when premenopausal 
women were considered separately. ln premenopausal women in the 
adjuvant setting tamoxifen should be reserved for those patients with 
ER ( +) tumors who are not considered high risk, i.e. stage I patients 
with ER ( +) tumors less than 2 cm. 

Based on the above, recommendations for adjuvant treatment for 
early stage breast cancer can be outlined as follows: 
For premenopausal patients with axillary node involvement 
chemotherapy should always be used in the adjuvant setting. CMF 
for 6 cycles or CA for 4 cycles are equally effective regimens. Patients 
with more than 4 positive lymph nodes should be encouraged to 

enter clinical trials. 
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For premenopausal node negative patients who need adjuvant 
therapy, chemotherapy should be used for ER (-) tumors and for (ER 
( +) rumors more than 2 cm. T amoxifen can be used for rumors less 
than 2 cm with estrogen positive receptors, low nuclear grade, and 
low S phase. 
For postmenopausal node positive patients tamoxifen should be used 
far estrogen receptor positive tumors. Tamoxifen plus chemotherapy 
(cyclphosphamide plus doxorubicin) can also be used in this setting, 
especially for early postmenopausal patients. For patients with 
ER (-) tumors who need adj uvant therpay, chemotherapy is usuall y 
recommended. 
Finally, for postmenopausal node negative patients who are 
considered for adjuvant therapy tamoxifen should be given to the 
ones with positive receptors, while chemotherapy should be 
considered for ER (-) patients. 

NEW DIRECTIONS IN THERAPY New aromatase inhibitors have already 
been tested and found to be efficacious in patients with metastatic 
desease (38). lt is expected that within the next few years they will 
be included ln adjuvant studies. 
Single arm studies have suggested that more aggressive chemotherapy 
may be beneficial in high risk patients (39). Ongoing randomized 
studies will evaluate the role of high dose chemotherapy plus bone 
marrow transplantation. No recommendations can be made at this 
point and high risk patients (as defined by the number of lymph 
nodes involved) should be encouraged to participate in clinical trials. 
Furure adjuvant studies witl also include newer agents such as 
paclitaxel, docetaxel, and vinorelbine that have shown encouraging 
results in advanced breast cancer. Whether these agents have a role 
in the adjuvant setting remains to be defined. 
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