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Abbreviations

ACOSOG American College of Surgeons Oncology 
Group

ALND Axillary lymph node dissection
APBI Accelerated partial breast irradiation
ASCO American Society of Clinical Oncology
ASTRO American Society for Radiation Oncology
BCS Breast-conserving surgery
BCT Breast conservation therapy
CALGB Cancer and Leukemia Group B
DCIS Ductal carcinoma in situ
DFS Disease-free survival
EBCTCG Early Breast Cancer Trialists’ Collaborative 

Group
EORTC European Organization for Research and 

Treatment of Cancer
ER Estrogen receptor
IBCSG International Breast Cancer Study Group
NSABP National Surgical Adjuvant Breast and Bowel 

Project
OS Overall survival
PMRT Postmastectomy radiation therapy
RTOG Radiation Therapy Oncology Group
SLNB Sentinel lymph node biopsy
WBI Whole breast irradiation

 Introduction

Breast cancer is a complex disease process with rapidly 
evolving management. Multidisciplinary breast care was 
developed to advance the care given to complex breast can-

cer patients. The principle of multidisciplinary care high-
lights the integrated team approach to the treatment of breast 
cancer, which involves multiple disciplines working together 
to provide high-level guideline-concordant care. Breast can-
cer is a heterogeneous disease and no patient nor their cancer 
is the same; therefore, individualized treatment is critical. 
While there is no standard definition of multidisciplinary 
care, classically, medical oncology, radiation oncology, and 
surgical oncology are involved in the development of the 
patient treatment plan, but it is important to include genetics, 
plastic surgery, radiology, and pathology. Collaboration 
amongst all teams is necessary to determine a diagnosis, 
proper steps of care, and treatment sequencing.

Multidisciplinary care has been shown to improve sur-
vival by utilizing multimodal therapy and increasing 
guideline- concordant care [1–5]. Additionally, a greater pro-
portion of patients may be considered for clinical trials fol-
lowing evaluation by the multidisciplinary team [5]. 
Although multidisciplinary care is resource-intensive, the 
National Accreditation Program of the American College of 
Surgeons has stated that multidisciplinary care is a quality 
indicator and should be standard in breast cancer treatment 
centers [2]. It is through multidisciplinary treatment plan-
ning that breast cancer patients are able to achieve the best 
possible outcomes.

 General Considerations

 Preoperative Multidisciplinary Management

Prior to the initial consultation, all radiologic images and 
pathology slides must be reviewed for accuracy of diagnosis 
and repeated if indicated. Ensuring that all areas of abnor-
mality on imaging have been identified, biopsied, and marked 
with clips is of utmost importance. Standard imaging con-
sists of diagnostic mammography supplemented by ultra-
sound, for patients over the age of 40. Some practices utilize 
preoperative axillary ultrasound to further stage the axilla 
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and the regional lymph node basins [6]. Pathologic diagnosis 
and tumor biological subtype must also be determined with 
accuracy. Once the extent of disease, based on physical exam 
and imaging, and tumor biologic subtype have been deter-
mined, the patient will receive a clinical stage, and the mul-
tidisciplinary team may determine the required treatments 
and their respective order.

It is helpful if all team members meet and evaluate the 
patient within a similar time frame to determine the best 
treatment approach. If that is not possible, timely 
 communication with all members involved in the patient’s 
care must occur. After initial consultations and multidisci-
plinary discussions, the decision to pursue neoadjuvant sys-
temic therapy versus upfront surgery may be determined, in 
addition to the anticipated need for radiation therapy.

The team must also determine if a referral to a genetic 
counselor should be made based on age, family and personal 
history, and biologic subtype [7]. Results of genetic testing 
may influence surgical decision-making, as patients with a 
germline mutation in a breast cancer susceptibility gene may 
consider pursuing mastectomy for the index cancer as well 
as a contralateral risk-reducing mastectomy. Performance of 
risk-reducing mastectomy has been increasing over recent 
years regardless, especially in younger women [8]. Patients 
should be well informed of all appropriate options including 
high-risk screening, risk-reducing mastectomy, and pharma-
cologic interventions for risk reduction to ensure optimal 
individualized decision-making [8].

During the initial consultation, reconstruction techniques 
should be discussed and offered to the patient in the setting 
of mastectomy and breast-conserving surgery. Reconstruction 
can be considered for a segmental mastectomy with the use 
of oncoplastic reshaping and contralateral symmetry proce-
dures. It is also utilized with mastectomy with options for 
reconstruction including tissue expander placement, direct- 
to- implant reconstruction, and autologous tissue flap recon-
struction [9]. Early involvement of plastic surgery in the care 
plan will help patients know what options are available, 
especially if postoperative radiation is likely.

Multidisciplinary discussions preoperatively help ensure 
that the patient has a clear treatment plan and that all provid-
ers agree, allowing the patient to continue through the treat-
ment process.

 Intraoperative Multidisciplinary Management

In the operating room, following surgical excision of the 
breast specimen, the surgeon, radiologist, and pathologist 
collaborate to evaluate margins to assess whether additional 
tissue resection is necessary. Classically, this is done with a 
review of a mammogram of the specimen [10]. Some institu-
tions utilize cavity shave margins or intraoperative frozen 

section analysis to evaluate the margin status [10–12]. 
Despite utilizing these techniques, 20–40% of patients 
undergoing breast-conserving surgery require a return to the 
operating room for margin re-excision [10]. Frozen section 
evaluation may also be used to evaluate sentinel lymph node 
involvement to determine if axillary dissection is necessary 
so that both procedures may be performed under the same 
general anesthetic [13].

Following excision and confirmation of margins, breast 
reconstruction can proceed in an immediate or delayed 
fashion.

 Postoperative Multidisciplinary Management

Once the final pathology has been confirmed, the surgical 
oncologist, medical oncologist, and radiation oncologist 
should review the case to determine the proper course of 
action. Margins and nodal status should be assessed and clin-
ically appraised to determine if additional surgical resection 
is necessary.

Following surgical resection, if an axillary lymph node 
dissection was performed, physical therapy should be 
engaged to help with symptom management and to preserve 
the range of motion. It has been shown that 25–40% of 
patients may develop lymphedema following multimodal 
treatment [14]. Ideally, limb volume should be measured 
prior to any surgical or radiation therapy is initiated. 
Involvement of physical therapy may improve symptoms 
postoperatively and decrease limb volume [15].

Consideration of chemotherapy, if not administered in the 
neoadjuvant setting, should be discussed. If the patient 
received neoadjuvant chemotherapy and has residual disease 
identified at surgery, especially for triple receptor-negative or 
HER2-positive disease, adjuvant systemic therapy should be 
discussed. Additionally, endocrine therapy is indicated for 
patients with hormone receptor-positive disease [16].

Finally, indications for postoperative radiation based on 
the surgical procedure performed, margin status, and lymph 
node involvement should be discussed. This may consist of 
whole-breast irradiation (WBI), WBI with the addition of 
regional nodal irradiation, accelerated partial breast irradia-
tion therapy, intraoperative radiation, or postmastectomy 
radiation therapy.

 Management of Ductal Carcinoma In Situ

Significant changes have occurred in the past 30 years with 
respect to the detection, understanding, and management of 
ductal carcinoma in situ (DCIS). Prior to the utilization of 
screening mammography, DCIS accounted for less than 1% 
of all breast cancer cases and was identified most often as a 
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palpable mass, bloody nipple discharge, or the development 
of Paget’s disease of the nipple [17]. The routine use of 
screening mammography has resulted in a dramatic increase 
in the number of women diagnosed with DCIS. In 2018, the 
American Cancer Society estimated that DCIS accounted for 
20% of newly diagnosed breast cancers in the United States 
[18]. The natural history of DCIS has been reported by sev-
eral groups who followed patients with a diagnosis of DCIS 
without any specific therapy other than diagnostic biopsy. 
Approximately 25–35% of women with DCIS experience 
progression to invasive carcinoma within 10 years [19–21]. 
Those with low-grade lesions were noted to have a longer 
interval without disease progression compared to those with 
higher-grade lesions.

Although DCIS lesions are in situ or noninvasive carcino-
mas, they have traditionally been treated the same as invasive 
carcinomas. Initially, the majority of patients with DCIS 
were treated with mastectomy. However, randomized trials 
demonstrating equivalent overall survival (OS) in patients 
with invasive carcinoma treated with mastectomy versus 
those treated with breast-conserving surgery (BCS) followed 
by radiation therapy (breast-conserving therapy; BCT) raised 
questions about the necessity of mastectomy to treat all 
breast cancers. This led to clinical trials of breast conserva-
tion in patients with DCIS. As a result, selected patients with 
DCIS now have a wide variety of treatment options includ-
ing mastectomy either with or without reconstruction, BCT, 
and, in some highly selected patients, BCS alone without 
radiation.

 Key Clinical Trials

In the 1970s and 1980s, the National Surgical Adjuvant 
Breast and Bowel Project (NSABP) B-06 trial and five other 
randomized trials were conducted in women with early-stage 
invasive carcinoma and demonstrated the OS equivalence of 
mastectomy and BCT [22–27]. Although the NSABP B-06 
trial was designed to compare total mastectomy, BCT, and 
BCS alone in women with invasive carcinoma, central 
pathology review revealed that 78 patients actually had pure 
DCIS [23, 28]. Despite significant differences in  local- 
regional recurrence rates among the groups, no OS differ-
ence was noted between patients with DCIS who underwent 
mastectomy and those who underwent BCT.  Thus, the 
NSABP B-06 trial helped to establish the equivalence of 
mastectomy and BCT in women with DCIS.

The NSABP conducted the B-17 trial in order to assess 
the need for radiation following breast-conserving surgery in 
the management of DCIS. Patients with localized DCIS were 
randomly assigned to BCT or BCS alone [29]. After a mean 
follow-up time of 90 months, rates of both ipsilateral nonin-
vasive and invasive recurrences were significantly lower in 

the group who received radiation. This study demonstrated 
the importance of postoperative radiation following surgical 
excision of DCIS.

The benefit of BCT over BCS alone for DCIS was also 
demonstrated in several other randomized trials including 
the European Organization for Research and Treatment of 
Cancer (EORTC) protocol 10,853, the United Kingdom, 
Australia, New Zealand DCIS Trial (the “UK Trial”), and the 
Swedish Trial [30–33]. However, it is important to recognize 
the current standards for specimen examination and process-
ing—including correlation with imaging, inking of margins, 
and detailed pathologic examination with reporting of mar-
gin width—were not standard at the time these randomized 
trials were conducted.

A retrospective study by Silverstein and colleagues dem-
onstrated that highly selected patients with DCIS may safely 
undergo BCS alone. This study examined the relationship 
between margin status and local control for women with 
DCIS [34]. The authors showed that women with margins 
greater than 10 mm did not benefit from radiation therapy. 
Women with margins between 1 and 10 mm had a relative 
risk of local recurrence of 1.49, compared to 2.54 for women 
with margins less than 1 mm. Although this was a single- 
institution retrospective analysis, it suggested that appropri-
ately selected patients with DCIS might not require 
postoperative radiation therapy.

The Radiation Therapy Oncology Group (RTOG) sought 
to define those patients with “good risk” DCIS who could be 
identified to safely undergo BCS alone in RTOG 9804. 
Eligible patients included those with unicentric, low- or 
intermediate-grade DCIS measuring 2.5  cm or less with a 
margin of 3  mm or more obtained at the time of breast- 
conserving surgery. Patients were randomized to WBI versus 
no radiation. Although the trial was closed due to failure to 
meet required accrual numbers, the results for the 585 ana-
lyzable patients have been reported at a median follow-up 
was 6.46  years [35]. The local failure rate at 5  years was 
0.4% for those patients randomized to receive WBI and 3.2% 
for those randomized to no radiation. The rate of local recur-
rence without radiation was similar to the number of patients 
who developed a contralateral breast cancer in the follow-up 
period. Continued follow-up for enrolled patients is planned.

Similar to the RTOG, the Eastern Cooperative Oncology 
Group (ECOG-ACRIN E5194) also prospectively evaluated 
patients to identify those who could safely undergo BCS 
alone [36]. Eligible patients included those with low- or 
intermediate-grade DCIS measuring 2.5 cm or less excised 
with a margin of at least 3 mm and those with high-grade 
DCIS measuring 1 cm or less excised with a margin of at 
least 3 mm. At a median follow-up of 6.2 years, those with 
low- or intermediate-grade DCIS had an ipsilateral breast 
event rate of 6.1%, while those with high-grade DCIS had an 
ipsilateral breast event rate of 15.3%. This study identified an 
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acceptable ipsilateral breast event rate for those with low- or 
intermediate-grade DCIS who underwent excision alone 
with a margin width of at least 3 mm. In contrast, those with 
high-grade DCIS were not deemed to be acceptable candi-
dates for BCS alone.

 Ongoing Trials
There are multiple trials in the United States and the United 
Kingdom evaluating monitoring and endocrine therapy for 
the treatment of low-grade DCIS.  In the Comparison of 
Operative versus Monitoring and Endocrine Therapy 
(COMET) trial, women ≥40  years of age with low- or 
intermediate- grade DCIS who choose to enroll in the trial are 
randomized to the standard-of-care surgical resection versus 
active surveillance with endocrine therapy. The LORIS and 
LORD trials are similar trials that are actively recruiting in 
the United Kingdom. Results of these studies will help deter-
mine whether or not patients with low-grade DCIS need sur-
gical resection for adequate treatment of DCIS to prevent 
progression to invasive disease [37–39].

 Selection of Surgical Therapy

Selection of therapy for patients with DCIS depends on clini-
cal and pathologic factors, including tumor size, tumor 
grade, mammographic appearance, breast-size-to-tumor-size 
ratio, and patient preference. For most women with DCIS, 
the choice is between BCT and mastectomy. There is no 
single correct surgical treatment, and many patients will 
require extensive counseling to decide on surgical therapy.

 Breast-Conserving Surgery or Mastectomy
Careful selection of patients for BCS alone is critical to opti-
mizing outcomes. At the University of Texas MD Anderson 
Cancer Center, patients with small (less than 1  cm) low- 
grade lesions excised with a margin of 3 mm or greater are 
considered candidates for BCS without radiation therapy 
[40]. The majority of patients with DCIS are candidates for 
BCT.  However, if potential contraindications to radiation 
therapy exist, such as prior irradiation or the presence of col-
lagen vascular disease, preoperative evaluation by a radiation 
oncologist is preferred.

Patients with extensive suspicious calcifications identified 
on mammography, multicentric DCIS, close or positive mar-
gins after multiple re-excisions, prior WBI, or active colla-
gen vascular disease should be considered candidates for 
mastectomy. Patients with DCIS who require mastectomy 
are typically candidates for skin-sparing mastectomy with 
immediate breast reconstruction. Certain patients are eligible 
for mastectomy that spares the nipple-areolar complex: 
patients with tumors located more than 2.5 cm from the bor-
der of the areola with smaller breast size, minimal ptosis, no 

prior breast surgeries with periareolar incisions, body mass 
index less than 40  kg/m2, no active tobacco use, no prior 
breast irradiation, and no evidence of collagen vascular 
disease.

In patients eligible for BCT, the surgeon must extensively 
counsel the patient about the risks and benefits of BCT. It is 
important that patients understand that BCT is associated 
with a slightly higher risk of local recurrence than mastec-
tomy because of the residual breast tissue, but despite this, 
there is no OS difference between BCT and mastectomy.

Patient factors that may drive the decision for BCT 
include desire to preserve native breast tissue, desire to main-
tain breast and nipple sensation, and desire to minimize sur-
gical intervention. Patient factors that may drive the decision 
for mastectomy include anxiety regarding recurrence, desire 
to minimize the need for continued imaging surveillance, 
concern about breast symmetry, and desire to avoid radiation 
therapy.

 Axillary Staging
Axillary staging in patients with DCIS is not generally indi-
cated. Since DCIS is a noninvasive carcinoma, it does not 
have the propensity to spread, and thus lymph node involve-
ment is not expected. Despite this, for patients undergoing 
mastectomy, axillary staging with sentinel lymph node 
biopsy (SLNB) may be recommended. As it is not feasible to 
perform lymphatic mapping and SLNB after mastectomy, 
surgeons generally recommend that patients undergo SLNB 
at the time of mastectomy for DCIS.  The technique for 
SLNB is described later in this chapter. Risk of upstage to 
invasive disease may be calculated using a nomogram to help 
determine whether or not SLNB should be considered at the 
time of definitive breast surgery [41].

 Surgical Technique

 Breast-Conserving Surgery
Patients undergoing BCS for nonpalpable DCIS require 
image-guided localization of the tumor. The lesion is excised 
with the goal of achieving optimal cosmesis (Fig.  5.1). 
Incision placement is of the utmost importance to achieving 
this goal. For tumors located in the superior pole of the 
breast, creation of an incision following Langer’s lines is 
best, while for tumors located in the inferior pole of the 
breast, a radial incision may be best [42]. The tumor is 
excised with a rim of normal breast tissue. At the MD 
Anderson Cancer Center, following excision, the specimen is 
oriented and taken to the pathology suite adjacent to the 
operating rooms, where it is imaged with specimen radiogra-
phy, inked (Fig. 5.2a), sectioned (Fig. 5.2b), and reimaged. If 
close margins are identified on specimen radiography, re- 
excision is performed, and the excised tissue is sent to the 
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pathology suite for permanent histologic examination. The 
borders of the surgical cavity should be marked with radi-
opaque clips to facilitate radiation therapy planning. 
Intraoperative assessment of margins helps to achieve nega-
tive margins at the initial surgery and reduce the need for 
reoperation for margin control; however, this is not available 
at all institutions.

Various techniques may be utilized to minimize contour 
defects following BCS. For larger defects, the deep paren-
chyma may be re-approximated. However, if a large cos-
metic defect is anticipated preoperatively, it may be beneficial 
to involve a plastic surgeon to perform local tissue rearrange-
ment and possibly a procedure on the contralateral breast to 
achieve symmetry.

The findings on the final pathology review dictate whether 
additional surgical therapy will be needed. The Society of 
Surgical Oncology-American Society for Radiation 

Oncology consensus guidelines have determined no tumor 
on ink for invasive disease as adequate margins [43, 44, 66].  
If negative margins cannot be achieved after multiple re-
excisions, mastectomy is indicated. The Society of Surgical 
Oncology-American Society for Radiation Oncology-
American Society of Clinical Oncology Consensus Guideline 
on Margins for BCS with WBI in DCIS recommended that a 
2 mm margin should be used as a standard adequate margin 
for DCIS [43]. This study, however, as well as studies from 
MD Anderson Cancer Center states that a return to the oper-
ating room for wider surgical margins, when a margin of 
<2 mm is achieved, is not always necessary, and should be 
determined by the multidisciplinary team [43–45]. As dis-
cussed previously, the inability to obtain negative margins 
after multiple re-excisions is an indication for mastectomy.

 Mastectomy
Patients undergoing mastectomy for DCIS may be considered 
for a total mastectomy, skin-sparing mastectomy with imme-
diate reconstruction (Fig.  5.3a), or nipple-areolar- complex- 
sparing mastectomy with immediate reconstruction (Fig. 5.3b).

Although extensive DCIS is not a contraindication to skin-
sparing mastectomy, patients with DCIS close to the skin may 
require excision of additional skin to achieve negative mar-
gins. Intraoperative specimen radiography is performed to 
determine the adequacy of margins. Excision of additional 
skin may be necessary if a superficial disease is identified.

As discussed previously, careful selection of patients for a 
nipple-areolar-complex-sparing mastectomy is crucial to opti-
mize outcomes. A variety of incisions may be chosen for this 
type of mastectomy, including a radial incision, a lateral inci-
sion, or an inframammary fold incision. Incision placement 
may be dictated by the location of the tumor, prior biopsy 
scars, or patient or surgeon preference. Following excision of 
the breast tissue, the specimen is oriented, and the areolar mar-

Fig. 5.1 Long-term cosmetic outcome after breast-conserving surgery 
performed using a periareolar incision

a b

Fig. 5.2 (a) Segmental mastectomy specimen shown after different 
colors of ink have been applied to designate the specific anatomic mar-
gins. (b) Segmental mastectomy specimen shown following inking and 

sectioning. Both the whole specimen and the sectioned specimen radio-
graphs are carefully examined by the pathologist and the radiologist
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gin is marked to focus the pathologic examination. As with 
skin-sparing mastectomy, intraoperative specimen radiogra-
phy is performed to determine the adequacy of margins. 
Excision of additional skin may be necessary if a superficial 
disease is identified. If there is suspicion of disease in the tis-
sue beneath the nipple, tissue from the area or areas of interest 
is subjected to intraoperative frozen section examination. The 
nipple-areolar complex should be excised if atypia or malig-
nant cells are identified on frozen section examination.

 Radiation Therapy

Radiation therapy is an important component of treatment 
for most women with DCIS who choose to undergo BCT. It 
is important to note that adequate surgical therapy is required 
to achieve superior outcomes with BCT. Radiation therapy 
cannot adequately compensate for inadequate surgery.

The benefit of radiation therapy for patients with DCIS 
undergoing BCS has been well established by prospective 
randomized trials. The NSABP B-17 trial included 814 
patients with DCIS [29]. Following margin-negative tumor 
excision, patients were randomized to two groups, WBI and 
observation. Patients in the WBI group received 50 Gy to the 
whole breast without a boost to the tumor bed. Although 
there was no difference in OS between the WBI and observa-
tion groups at a mean follow-up time of 8 years, significant 
reductions were observed in the rates of both ipsilateral 
DCIS (12.1% vs. 26.8%, P = 0.007) and invasive recurrence 
(3.9% vs. 13.4%, P < 0.000005).

The European Organization for Research and Treatment 
of Cancer (EORTC) 10,853 trial included 1010 patients with 
DCIS and was similar in design to the NSABP B-17 trial [30, 
33]. Patients were randomized to WBI or observation after 
margin-negative tumor excision. As in the NSABP B-17 
trial, patients in the WBI group received 50 Gy to the whole 

breast. However, in contrast to what was done in the NSABP 
B-17 trial, 5% of patients in the WBI group received a boost 
to the tumor bed. At a median follow-up time of 10.5 years, 
no OS difference was seen between the two groups. However, 
patients randomized to postoperative WBI had fewer recur-
rences, including both DCIS and invasive recurrences, than 
patients randomized to observation (74% vs. 85%, 
P < 0.0001). It is important to note that all patient subgroups 
in this trial benefited from postoperative WBI.

The United Kingdom Coordinating Committee on Cancer 
Research trial included 1030 patients with DCIS or microin-
vasive disease (invasive disease measuring less than 1 mm) 
[32]. Patients were randomized to postoperative radiation 
therapy or observation following margin-negative tumor 
excision. Some patients in each group received adjuvant 
tamoxifen therapy. Patients randomized to postoperative 
radiation therapy received 50 Gy to the whole breast without 
a boost to the tumor bed. At a median follow-up time of 
4.8 years, the incidence of recurrence in the ipsilateral breast 
was significantly reduced in the patients randomized to post-
operative radiation therapy (6% vs. 14%, P  <  0.001). 
Although tamoxifen use was not associated with a reduced 
risk of ipsilateral invasive disease, it was associated with a 
reduced risk of ipsilateral DCIS recurrence.

In the SweDCIS trial, 1046 women were randomized to 
postoperative radiation therapy or observation [31]. Patients 
randomized to postoperative irradiation had a 5-year inci-
dence of ipsilateral recurrence of 7%, compared to 22% in 
the observation group (P < 0.0001). No difference was seen 
in OS.

Despite these data from prospective, randomized trials 
supporting the benefit of postoperative radiation therapy fol-
lowing margin-negative tumor excision, some investigators 
have supported excision alone for DCIS because of the lack 
of OS benefit from postoperative radiation therapy. Thus, 
patients who are unlikely to benefit from postoperative radia-

a b

Fig. 5.3 (a) Skin-sparing mastectomy with TRAM flap reconstruction prior to nipple reconstruction. (b) Bilateral nipple-areolar-complex-sparing 
mastectomy with implant reconstruction
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tion therapy may be selected for BCS only. The MD Anderson 
Cancer Center selection criteria for BCS alone were dis-
cussed earlier in this chapter.

Limited data exist to support the use of accelerated partial 
breast irradiation (APBI) for patients with DCIS.  APBI is 
administered two times daily over 5 days. A variety of meth-
ods exist for the administration of APBI, including the use of 
balloon catheters or interstitial multicatheter brachytherapy 
devices and three-dimensional conformal external beam 
radiation therapy. The published consensus statement from 
the American Society for Radiation Oncology (ASTRO) cat-
egorizes patients aged 50 years or older with DCIS measur-
ing 3  cm or less in the “cautionary” group for APBI use; 
patients younger than 50 years of age and those with DCIS 
larger than 3 cm are considered to be “unsuitable” for APBI 
[46]. The ASTRO task force asserted that the paucity of data 
on the use of APBI in patients with DCIS has resulted in 
uncertainty regarding its use. The ASTRO guidelines encour-
aged enrollment of patients with DCIS measuring less than 
3 cm in the RTOG 04-13/NSABP B-39 clinical trial. In this 
trial, 2107 patients were randomized to APBI and 2109 to 
WBI; 24% of whom had DCIS. After a median follow-up of 
just over 10 years, APBI did not meet equivalence to WBI in 
terms of ipsilateral breast tumor recurrence, as the recurrence- 
free interval was greater for APBI than WBI (93.4% vs 
91.9%, P = 0.02). However, the absolute difference of ipsi-
lateral tumor recurrence was less than 1% [47].

 Adjuvant Tamoxifen

Results from studies to date indicate that following counsel-
ing regarding the risks and benefits of tamoxifen therapy, 
women with estrogen receptor (ER)-positive DCIS without 
contraindications to tamoxifen therapy should be offered 
adjuvant tamoxifen for a duration of 5 years.

The NSABP B-24 trial demonstrated a significant reduc-
tion in ipsilateral tumor events with adjuvant tamoxifen ther-
apy for patients with ER-positive DCIS [48]. This trial 
included 1804 women with DCIS regardless of ER status. 
Women were randomized to BCT with tamoxifen or BCT 
without tamoxifen. At a median follow-up time of 74 months, 
the rate of breast cancer events was lower in the tamoxifen 
group (8.2% vs. 13.4%, P = 0.0009).

Allred and colleagues retrospectively evaluated 41% of 
patients with DCIS in the NSABP B-24 trial to determine the 
relationship between ER status and the effects of tamoxifen 
[49]. In this study, 76% of women had DCIS that was 
ER-positive. Patients with ER-positive DCIS had a greater 
reduction in ipsilateral breast tumor recurrence with tamoxi-
fen than patients with ER-negative DCIS (11% vs. 5.2%, 
P < 0.001).

 Management of Early-Stage Breast Cancer

Early-stage (stage I and II) breast cancer may be managed 
successfully with either BCT or mastectomy.

 Key Clinical Trials

 Trials Comparing BCT and Mastectomy
As noted above, the NSABP B-06 trial established the sur-
vival equivalence of BCT and mastectomy for patients with 
early-stage breast cancer [23]. This trial compared lumpec-
tomy and axillary lymph node dissection (ALND) either 
with or without WBI to modified radical mastectomy in 
patients with a tumor size of 4 cm or less and either N0 or N1 
nodal status. A total of 2163 patients were randomized. No 
difference was noted between the treatment groups in 
disease- free survival (DFS) or OS. This was maintained at 
20 years of follow-up [50]. Notably, there were significant 
differences in the local control rates. Patients treated with 
lumpectomy without WBI had an in-breast recurrence rate of 
39.2%, those treated with lumpectomy with WBI had an in- 
breast recurrence rate of 14.3%, and those treated with mas-
tectomy had a chest wall recurrence rate of 10.2%. In 
addition to the NSABP B-06 trial, five other randomized tri-
als have demonstrated no difference in DFS and OS between 
BCT and mastectomy for patients with early-stage disease 
[22, 24–27].

 Axillary Staging
Axillary lymph node status remains one of the most impor-
tant prognostic factors for women with operable breast can-
cer. Much like treatment of the primary breast tumor, staging 
and treatment of the axilla have become less invasive over 
the past several decades. Historically, ALND was required 
for axillary staging. However, randomized trials evaluating 
less invasive techniques for operable breast cancer demon-
strated that elective ALND had no survival benefit over 
ALND performed in a delayed fashion once axillary disease 
became clinically evident [28, 50]. The routine use of ALND 
for the staging of the axilla overtreats 75% percent of 
women with operable breast cancer in whom the axillary 
lymph nodes are histologically negative. These findings 
prompted the development of lymphatic mapping and SLNB 
for breast cancer staging in patients with a clinically nega-
tive axilla [51].

In 1991, Giuliano and colleagues initiated a pilot study to 
examine the use of SLNB for patients with breast cancer. Of 
the 174 patients enrolled, 114 (65.5%) had an SLN success-
fully identified. In 109 of these 114 patients (95.6%), the sta-
tus of the SLN accurately predicted the status of the axilla. 
The results of this pilot study, reported in 1994, revolution-
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ized axillary surgery for breast cancer patients. Today, SLNB 
is recognized as a minimally invasive and accurate technique 
to stage the axilla with the advantage of decreased morbidity 
[51, 52].

The NSABP B-32 trial compared clinically node-negative 
patients undergoing SLNB followed by ALND with patients 
undergoing SLNB with ALND only if an SLN was positive 
for metastatic disease [53]. A total of 5,611 patients were 
randomized. The SLN identification rate was 97%, and the 
false-negative rate was 9.7%. Twenty-six percent of patients 
in the trial had positive SLNs. Over 60% of patients with 
metastatic disease in the SLNs had no further positive lymph 
nodes within the ALND specimen. The NSABP B-32 clini-
cal trial and other randomized trials demonstrated no differ-
ence in DFS, OS, and local-regional control rates between 
patients with negative SLNs who underwent SLNB alone 
and those who underwent ALND [54, 55]. In addition, 
patients who undergo SLNB alone have been demonstrated 
to have decreased morbidity and improved quality of life 
compared to patients who undergo ALND [55, 56].

The American College of Surgeons Oncology Group 
(ACOSOG) Z0011 trial evaluated the utility of ALND in 
patients with clinical T1–2, N0 breast cancer with one or two 
positive SLNs for whom BCT with WBI was planned [57]. 
Patients were not eligible if they received neoadjuvant che-
motherapy or neoadjuvant endocrine therapy or if their treat-
ment plan included mastectomy, lumpectomy without 
radiation, or lumpectomy with alternative forms of radiation 
delivery such as APBI.  Patients with one or two positive 
SLNs were randomized to completion ALND or no further 
surgery. Decisions regarding adjuvant therapy were left to 
the treating clinicians. The primary endpoint was OS, and 
the secondary endpoint was a local-regional recurrence. 
After a median follow-up time of over 6 years, no difference 
was noted between patients randomized to completion 
ALND and those randomized to no further surgery in terms 
of OS (91.9% and 92.5%, respectively; P  =  0.25) or DFS 
(82.2% and 83.8%, respectively; P = 0.14). These findings 
persisted with longer follow-up, with no differences seen in 
10-year overall survival [58].

Data from the ACOSOG Z0011 trial also demonstrated 
that patients randomized to SLNB alone were less likely to 
have adverse effects than were patients randomized to com-
pletion ALND (25% vs. 70%, P ≤ 0.001) [59]. Patients in the 
SLNB-alone group were less likely to have wound infections 
(3% vs. 8%, P ≤ 0.0016), seromas (6% vs. 14%, P ≤ 0.0001), 
paresthesias (9% vs. 39%, P  <  0.0001), and subjectively 
reported lymphedema (2% vs. 13%, P < 0.0001).

Prior to the reporting of the ACOSOG Z0011 data, com-
pletion ALND was the standard of care for patients with 
metastatic disease identified within SLNs. Following the 
publication of the ACOSOG Z0011 trial, the National 
Comprehensive Cancer Network (NCCN) added a footnote 

to its published breast cancer guidelines stating that there 
was no OS difference for patients with one or two positive 
SLNs treated with BCT who underwent completion ALND 
and those who underwent no further surgery. In addition, the 
American Society of Breast Surgeons issued a consensus 
statement that supported the omission of completion ALND 
for patients who meet the ACOSOG Z0011 criteria [57]. The 
results of the ACOSOG Z0011 trial have revolutionized 
treatment of the axilla and changed clinical practice in 
selected patients with axillary metastasis.

The International Breast Cancer Study Group (IBCSG) 
23-01 trial had a design similar to that of the ACOSOG 
Z0011 trial [60]. In the IBCSG 23-01 trial, patients with 
micrometastatic disease within the SLNs were randomized 
to ALND versus no further surgery. Unlike the ACOSOG 
Z0011 trial, the IBCSG 23-01 trial did not exclude patients 
undergoing mastectomy. An initial report indicated that 9% 
of patients enrolled underwent mastectomy. The investiga-
tors showed no differences in OS or local-regional recur-
rence between the study arms [60].

The ACOSOG Z1071 trial examined the role of SLNB in 
patients who presented with clinical T1–4, N1–2 nodal dis-
ease and received neoadjuvant chemotherapy [61]. All 
patients had biopsy-proven axillary metastasis at presenta-
tion and underwent SLNB followed by the completion of 
ALND after completing chemotherapy. Complete resolu-
tion of axillary disease was noted on pathologic assessment 
of the nodes in 40% of patients. SLNB identified the nodal 
status correctly in 84% of patients; the false-negative rate 
was 12.4%. Although this false-negative rate was higher 
than the predefined acceptable rate of 10%, the removal of 
two or more SLNs at the time of SLNB reduced the false-
negative rate. Also, placing a clip in the positive node prior 
to neoadjuvant chemotherapy with removal at the time of 
surgery has been shown to further decrease the false-nega-
tive rate. This procedure, known as a targeted axillary dis-
section, includes removal of the clipped node and all sentinel 
lymph nodes and reduces the false-negative rate to 1.4% 
[62]. These trials have significantly impacted treatment of 
the axilla in patients with axillary nodal disease at presenta-
tion in whom axillary disease resolves following neoadju-
vant chemotherapy.

 Selection of Surgical Therapy of the Primary 
Tumor

 BCT or Mastectomy
Selection of therapy for patients with early-stage breast can-
cer depends on a variety of tumor and patient factors, includ-
ing the ratio of tumor size to breast size, the presence of 
multicentric disease, whether the patient can tolerate radia-
tion therapy, and patient preference. Patients with a large 
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tumor in relation to the size of the breast may not achieve an 
adequate cosmetic outcome after BCT and may be better 
served by mastectomy. BCT is typically reserved for patients 
with a tumor size of 4 cm or less; however, BCT with a good 
cosmetic outcome may also be achievable in women with 
larger tumors and relatively large breasts. Patients with larger 
tumors who wish to pursue BCT may be candidates for either 
neoadjuvant chemotherapy or neoadjuvant endocrine  therapy 
to decrease the tumor size and thus permit BCT. In addition, 
patients with larger tumors who opt for BCT may be candi-
dates for oncoplastic reconstruction or placement of myocu-
taneous tissue flaps to restore volume to the defect resulting 
from BCT.

It is also important to recognize that BCT requires adju-
vant radiation therapy in most patients. Thus, patients for 
whom BCT is planned should be evaluated by a radiation 
oncologist if they have undergone prior irradiation of the 
breast or a region close to the breast or have a collagen 
vascular disease. In addition, patients for whom BCT is 
planned must be willing and able to attend all planned radi-
ation therapy sessions. Recent studies have demonstrated 
that patients with more than one tumor in the breast can 
undergo BCT with acceptable cosmetic outcomes 
(ACOSOG Z11102). In addition, some patients who have 
had prior BCT can undergo breast-conserving surgery with 
re-irradiation of the breast with an acceptable toxicity pro-
file (RTOG 1014).

 Breast Reconstruction After Mastectomy
For many patients, reconstruction can be performed immedi-
ately at the time of mastectomy, after a skin-sparing, or after 
nipple-areolar-complex-sparing mastectomy. In addition to 
providing improved cosmesis resulting from the preservation 
of the skin and/or the nipple-areolar complex, immediate 
reconstruction provides a psychological benefit for the 
patient.

If no postoperative radiation therapy is planned, patients 
may have immediate reconstruction performed using 
implants or autologous tissue. Tissue flaps that can be used 
include the transverse rectus abdominis myocutaneous flap, 
deep inferior epigastric perforator flap, latissimus dorsi flap 
with an implant, and several other less commonly utilized 
tissue flaps. However, if adjuvant radiation therapy may be 
required, a tissue expander should be placed to preserve the 
breast skin envelope since radiation can lead to fibrosis and 
shrinkage of the flap. A tissue expander allows for the pres-
ervation of the skin at the time of mastectomy, and the 
expander can be deflated at the time of radiation therapy to 
permit adequate irradiation of the chest wall and regional 
nodal basins. Removal of the tissue expander and reconstruc-
tion with either an implant or autologous tissue takes place 
approximately 4 months to 1 year after completion of radia-
tion therapy.

 Management of the Regional Lymph Nodes
Axillary staging is required for all patients with early-stage 
breast cancer. Information about the axillary nodal status is 
valuable prognostic information and assists in tailoring adju-
vant therapies. For example, for patients with small tumors 
without lymph node involvement, adjuvant chemotherapy 
may not be recommended depending on the breast cancer 
subtype. However, detection of lymph node involvement in a 
patient with a small tumor may prompt a recommendation 
for chemotherapy. In addition, detection of axillary lymph 
node involvement in a patient younger than 40 years or more 
than three involved axillary lymph nodes in any patient 
would prompt a recommendation for adjuvant radiation ther-
apy in patients treated with mastectomy and regional nodal 
irradiation, whereas in the absence of nodal metastases, post-
mastectomy radiation therapy would not be recommended.

Thus, patients with clinically node-negative breast cancer 
should undergo SLNB for the staging of the axilla. Patients 
with a positive SLN should be appropriately selected for 
completion ALND versus no further surgery according to the 
principles previously outlined.

At MD Anderson, patients for whom BCT with WBI is 
planned and who meet the eligibility criteria used in the 
ACOSOG Z0011 trial undergo intraoperative lymphatic 
mapping with SLNB at the time of segmental mastectomy. 
At the time of SLNB, the SLNs are sent to the pathology 
suite for permanent histologic examination. Patients with 
one or two positive SLNs who have negative tumor margins 
proceed to adjuvant systemic therapy and WBI with no fur-
ther surgery [63, 64]. Patients undergoing mastectomy and 
those patients undergoing SLNB following neoadjuvant che-
motherapy have the intraoperative assessment of the SLNs 
with frozen section examination. This information is utilized 
intraoperatively to decide on the role for completion ALND.

 Surgical Techniques

 Breast-Conserving Surgery
Patients undergoing BCS for nonpalpable early-stage breast 
cancer require image-guided localization of the tumor. 
Localizations are typically performed with a wire or seed 
device. Many types of seed localization methods are avail-
able and are selected based on physician preference and 
institutional regulations. While seed localizations may be 
performed prior to the day of the operation and are associ-
ated with decreased perioperative times, overall outcomes 
are similar and surgeon dependent [65].

Incision placement is key to achieving optimal cosmetic 
outcomes. The tumor is excised with a rim of normal breast 
tissue. The specimen is then oriented and sent to the pathol-
ogy suite, where it is imaged with specimen radiography. If 
close margins are identified on specimen radiography, re- 
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excision is performed, and the excised tissue is sent to the 
pathology department for permanent histologic examination. 
The border of the surgical cavity is marked with radiopaque 
clips to facilitate radiation therapy planning.

Patients with larger defects after tumor resection may 
benefit from the involvement of a plastic surgeon for onco-
plastic reconstruction (Fig.  5.4a) or reconstruction using a 
latissimus dorsi flap or other autologous tissue sources 
(Fig. 5.4b). If necessary, a procedure may be performed on 
the contralateral breast to achieve symmetry, either during 
the same surgery when the tumor is excised or following the 
completion of radiation therapy at a second surgery.

The findings on the final pathology review dictate whether 
additional surgical therapy will be needed. The Society of 
Surgical Oncology-American Society for Radiation 
Oncology consensus guidelines have determined no ink on 
tumor for invasive disease as adequate margins [43, 44]. If 
negative margins cannot be achieved after multiple re- 
excisions, mastectomy is indicated.

 Mastectomy
Surgical options for patients undergoing mastectomy for 
early-stage breast cancer include total mastectomy, skin- 
sparing mastectomy, and, for some highly selected patients, 
nipple-areolar-complex-sparing mastectomy.

As discussed previously, careful selection of patients 
for nipple-areolar-complex-sparing mastectomy is crucial 
to optimize outcomes. If there is suspicion of disease 
beneath the nipple or areola, intraoperative assessment of 
the tissue underlying the circumference of the areolar mar-
gin may be performed by the pathologist using frozen sec-
tion examination. The nipple-areolar complex should be 
excised if malignant cells are identified on frozen section 
examination.

 Axillary Lymph Node Surgery
In patients with a clinically negative axilla, axillary staging 
should be performed with SLNB. SLNB requires lymphatic 
mapping, which can be accomplished with blue dye and/or a 
radioactive tracer, and SLN dissection. Some surgeons 
choose to have patients undergo preoperative lymphoscintig-
raphy as well to identify patterns of lymphatic drainage.

For patients undergoing preoperative lymphoscintigra-
phy, this is most often performed with the injection of high- 
dose technetium-labeled sulfur colloid (2.5 mCi) on the day 
prior to surgery. The technetium-labeled sulfur colloid can 
be injected peritumorally or under the areola, based on sur-
geon preference. Patients with nonpalpable tumors require 
imaging guidance for peritumoral injection. Peritumoral 
injection has the advantage of identifying drainage patterns 
of the tumor outside of the axilla, such as drainage to the 
internal mammary lymph nodes. Lymphoscintigraphy is per-
formed 15–30 minutes following radiocolloid injection and 
then at 30- to 60-minute intervals thereafter until drainage to 
the regional nodal basin is identified. Whether or not lym-
phoscintigraphy images are obtained is also surgeon prefer-
ence but is often beneficial in the setting of prior breast 
surgery or repeat nodal surgery, situations which may have 
extra-axillary drainage patterns. Inability of lymphoscintig-
raphy to identify an SLN on the day before surgery does not 
necessarily indicate failure of mapping—in some patients, 
drainage to SLNs will occur, and an SLN will be identified 
with a handheld gamma probe at the time of surgery. 
However, if drainage is not identified on lymphoscintigraphy 
performed the day before surgery, consideration should be 
given to reinjection of low-dose technetium-labeled sulfur 
colloid on the day of surgery.

On the day of surgery, patients injected the day before 
surgery with high-dose technetium-labeled sulfur colloid are 

a b

Fig. 5.4 (a) Cosmetic outcome in a patient requiring re-excision for 
margin control with local tissue rearrangement and contralateral sym-
metry procedure. (b) Breast-conserving surgery with the repair of the 

partial mastectomy defect using a latissimus dorsi flap for volume 
replacement. (Photos courtesy of Dr. David Adelman)
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taken directly to the operating room. Dual-modality SLN 
mapping (i.e., use of both blue dye and radiotracer) can be 
performed with the addition of either dilute methylene blue 
dye or isosulfan blue dye (lymphazurin) injected prior to 
incision. Methylene blue is injected in a dilute fashion, as it 
carries a risk of skin necrosis [67]. Isosulfan blue dye does 
not carry this risk; however, it is more expensive and can be 
associated with severe allergic reactions. Prophylaxis for the 
isosulfan blue dye solution should be administered intrave-
nously in the operating room, if this dye will be used. This 
prophylaxis includes diphenhydramine, steroids, and famoti-
dine. For the dual mapping technique, blue dye should be 
injected peritumorally or under the areola followed by breast 
massage for 5  minutes to facilitate lymphatic drainage. A 
handheld gamma probe is used to transcutaneously localize 
the SLN within the axilla, based on mapping from the tech-
netium injection. A transverse incision is made close to the 
transcutaneously identified node along the standard ALND 
incision line below the axillary hairline. The gamma probe 
may be utilized to guide the dissection. Alternatively, blue- 
stained lymphatics may be used to guide the dissection. 
SLNs are defined as blue-stained lymph nodes and/or lymph 
nodes containing radioactivity as identified by the gamma 
probe. All lymph nodes with a radioactive count within 10% 
of the node with the highest count should be removed as sen-
tinel lymph nodes.

Patients in whom mapping is more likely to fail to iden-
tify a SLN include patients who have undergone prior breast 
surgery, such as reduction mammoplasty, patients over 
70 years of age, and obese patients. Patients who do not have 
a SLN identified should be considered for ALND for staging 
dependent on patient and tumor-related factors. The tech-
nique for ALND is described later in this chapter.

 Radiation Therapy

The Early Breast Cancer Trialists’ Collaborative Group 
(EBCTCG) has examined all of the randomized trials where 
breast conservation was performed with or without radia-
tion therapy [68]. At 15  years of follow-up, the absolute 
reduction in mortality with radiation therapy after BCS was 
5.1% in node-negative patients and 7.1% in node-positive 
patients. This data suggests that the addition of radiation 
not only improves local control but also improves survival.

Two randomized trials have suggested that in selected 
older patients with small, low-grade tumors, BCS without 
radiation therapy may be appropriate [69, 70]. The Cancer 
and Leukemia Group B (CALGB) C9343 trial included 
women over 70 years of age with T1N0 breast cancer and 
randomized them to BCS with or without radiation therapy. 
All women, 97% of whom had ER-positive tumors, were 
treated with adjuvant tamoxifen. No differences in DFS and 

OS were seen although the local recurrence rate was lower in 
patients randomized to radiation (1% vs. 4%, P < 0.001). A 
Canadian trial similar to the CALGB trial was open to 
women 50 years of age and older, the mean age was 68 years, 
and 80% of women had ER-positive tumors. At a median 
follow-up time of 5.6 years, no difference was seen in DFS 
or OS although the local recurrence rate was lower in patients 
randomized to radiation (0.6% vs. 7.7%, P  <  0.001). 
Generally, patients with early-stage breast cancer selected 
for BCS without radiation include women 70 years of age or 
older with an expected survival of less than 10 years with T1, 
N0, ER-positive breast cancer.

APBI is an option for carefully selected patients with 
early-stage breast cancer. A variety of methods exist for the 
administration of APBI and have been described previously 
in this chapter. Proponents of APBI argue that the majority of 
breast cancer recurrences occur in or adjacent to the tumor 
bed, the abbreviated course of treatment may increase the 
feasibility of BCT for many women, and the abbreviated 
course of treatment may improve radiation therapy compli-
ance. Preliminary results from the RTOG 04-13/NSABP 
B-39 trial, which directly compared WBI to APBI in early- 
stage breast cancer showed that of 4,216 patients, 2,107 of 
which received APBI and 2109 WBI, the protocol designed 
margins were not achieved, meaning APBI could not be 
deemed equivalent to WBI. The absolute differences in ipsi-
lateral breast tumor recurrence, recurrence-free interval, dis-
tant disease-free interval, and overall survival, however, were 
rather small [47].

While the final published results of this trial are awaited, 
a consensus statement from ASTRO was developed to guide 
the use of APBI outside of the context of a clinical trial [46]. 
According to the consensus statement, patients suitable for 
APBI include patients 60 years of age or older with a unifo-
cal, T1, ER-positive tumor with no lymphovascular invasion 
and resection margins of at least 2 mm. Patients for whom 
ASTRO was not certain about the appropriateness of APBI 
include patients with invasive lobular histology, a tumor size 
of 2.1–3  cm, ER-negative disease, focal lymphovascular 
invasion, or margins less than 2  mm. Patients considered 
unsuitable for APBI include those with T3 or T4 disease, 
ER-negative disease, multifocality, multicentricity, extensive 
LVI, or positive margins.

For patients with high-risk lymph node-negative disease or 
low-volume lymph node-positive disease, regional nodal irra-
diation should be considered. The MA.20 and EORTC2292-
10925 trials evaluated the addition of regional nodal 
irradiation in this patient population. These studies revealed 
an improvement in disease-free survival and distant metasta-
sis-free survival; however, an overall survival advantage was 
not clear [71–73]. Therefore, radiation oncologists must 
weigh the risks and benefits when determining whether or not 
regional nodal irradiation should be recommended [71].
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 Systemic Therapy

Adjuvant chemotherapy, biologic therapy, and endocrine 
therapy have all contributed to improved outcomes for breast 
cancer patients. The timing of systemic therapy may alter 
surgical therapy options and provide valuable prognostic 
information. Thus, it is important that the timing of therapies 
be determined using a multidisciplinary approach.

Chemotherapy may be administered as either neoadjuvant 
or adjuvant treatment. The NSABP B-18 trial demonstrated 
that neoadjuvant and adjuvant chemotherapy are equivalent 
with respect to DFS and OS [74]. However, in that trial, 12% 
of patients who were initially not candidates for BCT were 
candidates for BCT at the conclusion of their neoadjuvant 
chemotherapy. In addition, administering chemotherapy in 
the neoadjuvant setting allows clinicians to assess the tumor’s 
sensitivity to the regimen, which in turn allows clinicians to 
alter regimens for tumors that appear resistant, limiting the 
administration of ineffective chemotherapeutics.

The NCCN guidelines on breast cancer treatment, avail-
able at www.nccn.org, provide an expert opinion based on 
the synthesis of the available evidence. For patients with 
early-stage breast cancer, the most current NCCN guide-
lines, published in 2020, recommend neoadjuvant chemo-
therapy for patients with inflammatory breast cancer, bulky 
or matted N2 axillary nodes, N3 nodal disease, T4 tumors, 
HER2-positive disease, or triple-negative breast cancer if 
≥2 cm or N ≥ 1, large primary tumor size relative to breast 
size in a patient who is not initially a candidate for BCT but 
desires to undergo BCT, and patients with node-positive dis-
ease likely to become node-negative with systemic therapy 
[75]. For patients with stage II disease who desire mastec-
tomy, chemotherapy may be administered as adjuvant ther-
apy or as neoadjuvant therapy.

Adjuvant chemotherapy has the potential to benefit all 
patients with early-stage breast cancer. However, most 
patients with stage I disease have a small risk of local recur-
rence, metastasis, and death due to breast cancer and thus a 
smaller potential benefit from adjuvant chemotherapy. 
Chemotherapy may be appropriate for some patients with 
stage I disease. However, when patients with stage I disease 
are counseled about adjuvant therapy options, it is important 
to consider tumor characteristics such as ER status, tumor 
size, and other prognostic factors.

Patients with ER-positive disease and a tumor smaller 
than 1 cm are unlikely to derive significant benefit from che-
motherapy. In contrast, patients with ER-positive disease and 
a tumor size of 1–2 cm should be considered for adjuvant 
systemic therapy. Often, patients with hormone receptor- 
positive, HER2-negative disease will undergo 21-gene recur-
rence score testing with an assay performed on the tumor to 

derive a recurrence score which can help to determine the 
overall benefit of chemotherapy [76]. Patients with 
ER-positive disease should be administered adjuvant endo-
crine therapy for 5 years and in some cases up to 10 years. In 
general, premenopausal patients should be recommended 
tamoxifen, while postmenopausal patients should be consid-
ered for an aromatase inhibitor; however, recent studies have 
shown superiority to ovarian suppression with an aromatase 
inhibitor in premenopausal women [77].

Patients with ER-negative disease smaller than 0.5 cm are 
not usually recommended to receive adjuvant therapy. Those 
with ER-negative disease measuring 0.6–1 cm and unfavor-
able features such as young age, high tumor grade, and LVI 
should be considered for adjuvant chemotherapy. Patients 
with ER-negative disease larger than 1  cm should also be 
considered for adjuvant chemotherapy but often will receive 
chemotherapy in the neoadjuvant setting.

The NCCN guidelines recommend trastuzumab-based 
therapy for all patients with node-positive HER2-positive 
disease, patients with node-negative HER2-positive tumors 
larger than 1 cm, and for patients with HER2-positive dis-
ease measuring 0.6–1 cm.

To individualize therapy decisions, it is important to con-
sider the anticipated benefit for each patient. For patients for 
whom the NCCN guidelines recommend consideration of 
chemotherapy, tools to assist with decision-making about 
systemic therapy may be helpful. These tools include 
Oncotype DX, Mammaprint, and several other commercially 
available prognostic tools. Oncotype DX is a 21-gene assay 
developed to quantify the risk of recurrence and predict the 
benefit from chemotherapy for patients with ER-positive, 
node-negative disease [78, 79]. Oncotype DX also provides 
easy-to-understand graphics to assist in patient counseling. 
The Mammaprint assay, another tool used to predict both 
prognosis and the benefit of adjuvant therapy, is a 70-gene 
assay that categorizes patients as being at either low or high 
risk for recurrence, regardless of ER status.

 Management of Locally Advanced Breast 
Cancer

Patients with locally advanced breast cancer must undergo 
multimodality treatment including systemic therapy, surgery, 
and radiation therapy to optimize outcomes. This patient 
group includes patients without clinically detected meta-
static disease with tumors larger than 5  cm, tumors that 
invade the chest wall, tumors that involve the overlying 
breast skin, fixed or matted axillary lymph nodes, internal 
mammary nodal involvement, supraclavicular lymph node 
involvement, and inflammatory breast cancer.
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 Selection of Surgical Therapy

Neoadjuvant chemotherapy is now the standard of care for 
patients with locally advanced disease. Traditionally, patients 
with locally advanced breast cancer required modified radi-
cal mastectomy; however, in a select group of patients, 
 neoadjuvant chemotherapy may shrink the primary tumor 
enough to render patients candidates for BCT. It is important 
to note, however, the diagnosis of inflammatory breast can-
cer mandates modified radical mastectomy independent of 
the response to neoadjuvant chemotherapy.

In patients with internal mammary lymph node involve-
ment, supraclavicular lymph node involvement, or chest wall 
invasion, neoadjuvant chemotherapy may render the disease 
resectable. In patients with locally advanced breast cancer 
considered operable at initial evaluation, neoadjuvant che-
motherapy may make surgical intervention technically less 
difficult. In addition to allowing BCT for some patients ini-
tially thought to require mastectomy, neoadjuvant chemo-
therapy can also eradicate regional nodal metastasis. Patients 
who experience a decrease in the size of the primary tumor 
but still have a contour defect at the time of surgery may 
benefit from the involvement of a plastic surgeon at the time 
of BCS to perform local tissue rearrangement or myocutane-
ous flap placement to restore volume and minimize the 
defect. Examination of mastectomy specimens from patients 
found to be appropriate candidates for BCT with ALND fol-
lowing the completion of neoadjuvant chemotherapy helped 
to define criteria for clinical assessment including the resolu-
tion of skin edema, residual tumor size less than 5 cm, lack 
of multicentricity, lack of extensive lymphovascular inva-
sion, and lack of extensive suspicious microcalcifications.

More recently, an assessment of patients undergoing BCT 
following neoadjuvant chemotherapy, including patients 
with locally advanced disease, demonstrated that appropri-
ately selected patients with locally advanced breast cancer 
can undergo BCT with an acceptable rate of local recurrence 
[80]. The 5-year ipsilateral breast tumor recurrence-free sur-
vival rate did not differ significantly between patients with 
T1, T2, T3, and T4 tumors. However, it is important to note 
that patients with T3 and T4 tumors were offered BCT 
according to their response to neoadjuvant chemotherapy. In 
addition, patients with multifocal T3 and T4 disease had a 
worse 5-year ipsilateral breast tumor recurrence-free sur-
vival rate than patients without multifocal disease (80% vs. 
97%, P = 0.0008) [80].

The administration of neoadjuvant chemotherapy to 
patients with chest wall involvement or extensive skin 
involvement may result in the resolution of this involvement, 
thus permitting resection with modified radical mastectomy. 
However, if chest wall or extensive skin involvement does 
not resolve following neoadjuvant chemotherapy, chest wall 
resection or extensive skin resection may be required. Chest 

wall or extensive skin resection necessitates a multidisci-
plinary surgical team including a surgical oncologist, a plas-
tic surgeon, and a thoracic surgeon. If skeletal resection is 
required, complex planning is necessary to achieve optimal 
outcomes, as resection of the chest wall may result in insta-
bility, exposure of underlying vital structures, and respira-
tory difficulty.

Chest wall reconstruction stabilizes the chest wall, pro-
tects underlying structures, and prevents paradoxical chest 
wall movement. A variety of mesh products and even metal 
plates may be considered for the repair of chest wall defects. 
In addition, consideration of various soft tissue reconstruc-
tion options is important. These are necessary to provide 
coverage after chest wall resection as well as to provide clo-
sure after extended skin resection. Options for soft tissue clo-
sure range from skin graft placement, to local tissue transfer, 
to the use of a myocutaneous flap.

 Surgical Techniques

 Breast-Conserving Surgery
It is of the utmost importance for patients with locally 
advanced breast cancer to have clip or marker placement 
prior to initiation of neoadjuvant chemotherapy. This marker 
ensures that it will be possible to localize the tumor bed if a 
complete imaging response occurs. Patients with a nonpal-
pable tumor following neoadjuvant chemotherapy require 
image-guided localization of the tumor at the time of sur-
gery. The technique for BCT has been described earlier in 
this chapter.

 Mastectomy
Surgical options for patients who undergo mastectomy for 
locally advanced breast cancer include total mastectomy 
and, for a highly selected group of patients, skin-sparing 
mastectomy. The decision to proceed with skin-sparing mas-
tectomy should be a joint decision of the breast surgeon, the 
plastic surgeon, and the radiation oncologist. Continued skin 
involvement after neoadjuvant chemotherapy, including 
edema, chest wall involvement, or diffuse, suspicious- 
appearing calcifications close to the overlying skin, indicates 
the need for total mastectomy. Intraoperative specimen radi-
ography is performed to determine the adequacy of margins. 
Excision of additional skin may be necessary if superficial 
disease is identified.

Patients undergoing skin-sparing mastectomy have the 
initiation of reconstruction with placement of a tissue 
expander. Use of a tissue expander allows for the administra-
tion of postmastectomy radiation therapy (PMRT) as defla-
tion of the expander permits adequate targeting of the chest 
wall and regional nodal basins. Patients should not have 
immediate reconstruction with either an implant or a myocu-
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taneous flap as patients with locally advanced breast cancer 
will require PMRT and regional nodal irradiation.

 Axillary Lymph Node Dissection
In patients who require mastectomy and ALND, the resec-
tion of the breast and lymph nodes can be performed through 
a transverse chest wall incision which is extended to the lat-
eral portion of the breast and axilla. In patients who undergo 
BCT or a skin-sparing mastectomy, ALND is performed 
through a separate axillary incision. Skin flaps are raised 
superiorly, medially, laterally, and inferiorly within the 
axilla. Posterolaterally, the anterior border of the latissimus 
muscle is identified. Anteromedially, the lateral border of the 
pectoralis major muscle is identified. The axillary vein is 
then identified cephalad. Using these landmarks as the ana-
tomic boundaries, a level I and II ALND is performed. 
Dissection proceeds from cephalad to caudad along the latis-
simus muscle up to the axillary vein. Dissection then pro-
ceeds from lateral to medial along the axillary vein. The 
thoracodorsal nerve and vessels are identified and protected 
from injury. Branches of the axillary vein are ligated with 
either ties or clips. The long thoracic nerve is identified as it 
travels within the investing fascia of the serratus anterior 
muscle and protected from injury. The fascia along the lat-
eral border of the pectoralis muscle is then incised, and the 
fatty and lymphatic contents are swept off the posterior axilla 
and chest wall, with care taken to leave the serratus fascia 
intact (Fig. 5.5).

Standard ALND does not include the level III axillary 
lymph nodes. Routine excision of level III axillary nodes 
provides little benefit and increases the risk of lymphedema. 

However, if palpable lymphadenopathy exists at the axillary 
apex, the tendinous portion of the pectoralis minor muscle 
may be divided at its insertion to allow excision of level III 
lymph nodes.

 Targeted Axillary Lymph Node Dissection
In patients with three or fewer suspicious lymph nodes on 
initial imaging, who have an excellent response to neoadju-
vant chemotherapy with low suspicion for continued lymph 
node involvement, SLN surgery may be considered, with the 
removal of two or more SLNs [61]. To further decrease the 
false-negative rate of this procedure, a clip is placed in the 
biopsy-proven positive node prior to neoadjuvant chemo-
therapy. Removal of this clipped node, with wire or seed 
localization, in addition to all SLNs, is known as a targeted 
axillary lymph node dissection. This procedure reduces the 
false-negative rate of axillary staging following neoadjuvant 
chemotherapy to 1.4% compared to SLN surgery alone [62].

 Radiation Therapy

The administration of WBI in patients with locally advanced 
breast cancer requires a skilled radiation oncologist. The use 
of multiple adjacent fields is complex, and incorrect plan-
ning of such treatment may result in either inadequate cover-
age of the chest wall and regional lymphatics or administration 
of elevated doses with increased toxicity. In the hands of an 
experienced radiation oncologist, BCT is feasible for patients 
with locally advanced breast cancer with a good response to 
neoadjuvant chemotherapy and successful BCS.

In patients treated with mastectomy, PMRT is well-known 
to effectively reduce the burden of residual local-regional 
disease. The Danish Breast Cancer Cooperative Group’s pro-
tocol 82b randomized premenopausal women with high-risk 
breast cancer who underwent modified radical mastectomy 
to either chemotherapy or chemotherapy with radiation ther-
apy [81]. Patients with a primary tumor larger than 5  cm, 
positive lymph nodes, skin invasion, or pectoralis fascia 
invasion were considered high risk. Radiation was delivered 
to the chest wall and regional nodal basins. At a median fol-
low- up time of 114  months, patients who received PMRT 
had a significantly lower local-regional recurrence rate (9% 
vs. 32%) and higher DFS (48% vs. 35%) and OS rates (54% 
vs. 45%) compared to patients who did not receive PMRT.

The Danish Breast Cancer Cooperative Group’s protocol 
82c examined postmenopausal women with high-risk breast 
cancer who underwent modified radical mastectomy and 
randomized them to either tamoxifen or tamoxifen with 
PMRT [82]. At a median follow-up time of 10 years, patients 
in the PMRT group had a significantly lower local-regional 
recurrence rate (8% vs. 35%) and significantly higher DFS 
(36% vs. 24%) and OS rates (45% vs. 36%).

Fig. 5.5 Vital structures identified during axillary lymph node dissec-
tion including the axillary vein (AV), thoracodorsal nerve (TN), and 
long thoracic nerve (LN)
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The British Columbia trial randomized premenopausal 
node-positive breast cancer patients who had undergone 
modified radical mastectomy to adjuvant chemotherapy 
alone versus adjuvant chemotherapy with PMRT [83]. At a 
median follow-up time of 20 years, patients randomized to 
receive adjuvant chemotherapy with PMRT had a signifi-
cantly lower local-regional recurrence rate (13% vs. 39%) 
and significantly higher DFS (48% vs. 31%) and OS rates 
(47% vs. 37%).

The Danish and British Columbia trials demonstrate that 
patients at high risk for local-regional recurrence have dis-
ease that cannot be addressed solely by systemic therapy and 
surgery. These patients clearly benefit from PMRT, which 
reduces the local-regional recurrence rate, thereby improv-
ing both DFS and OS.

The EBCTCG examined the effect of radiation versus no 
radiation on local recurrence and 15-year survival in patients 
treated on randomized trials [68]. Among patients with node- 
positive disease, those who underwent PMRT had signifi-
cantly decreased rates of local-regional recurrence at 
15 years (8% vs. 29%). Not surprisingly, larger reductions in 
the local-regional recurrence rates were seen in subgroups of 
patients with higher-risk disease. The EBCTCG concluded 
that treatments that significantly lower the risk of local- 
regional recurrence would over the course of 15 years pre-
vent one breast cancer death for every four local recurrences 
prevented, thus resulting in an improved 15-year OS rate.

It is important that PMRT be applied appropriately to 
avoid toxic effects for patients at low risk of local-regional 
recurrence. Katz and colleagues examined patients treated 
with systemic therapy without PMRT to better define patients 
at intermediate and high risk of local-regional recurrence, 
who would benefit from PMRT [84, 85]. Patients with metas-
tases in more than three axillary lymph nodes had a greater 
than 20% risk of local-regional recurrence. Patients with one 
to three positive axillary lymph nodes with a tumor larger 
than 4  cm, gross extranodal extension, inadequate ALND, 
skin or nipple invasion, or inadequate margins also had rates 
of local-regional recurrence that warranted PMRT.  These 
studies helped to define the patients for whom the benefit of 
PMRT outweighs the risk of toxic effects.

Patients undergoing neoadjuvant chemotherapy and mod-
ified radical mastectomy should be carefully evaluated for 
PMRT after mastectomy is complete and the final pathology 
is available. In general, all patients who present with stage III 
disease will receive PMRT regardless of response to chemo-
therapy. Patients who present with stage II disease may not 
require PMRT, depending on the response to chemotherapy 
and the amount of residual disease in the breast and regional 
lymph nodes. Buchholz and colleagues demonstrated that 
patients who met the criteria for PMRT prior to neoadjuvant 
chemotherapy and patients with more than three axillary 
lymph nodes positive for disease on final pathology benefit 

from PMRT [86]. It is important to note that even patients 
who met criteria for PMRT at diagnosis but experienced a 
pathologic complete response to neoadjuvant chemotherapy 
were at high risk of local-regional recurrence and benefited 
from PMRT.  NRG Oncology has an ongoing randomized 
clinical trial evaluating the benefit of regional nodal irradia-
tion in patients with the initial node-positive disease who 
achieve a pathologic complete response to neoadjuvant che-
motherapy (NSABP B-51/RTOG 1304).

 Systemic Therapy

Many patients with locally advanced breast cancer have 
inoperable disease at diagnosis. Delivering neoadjuvant sys-
temic therapy may allow patients with disease initially 
deemed inoperable to become candidates for surgical resec-
tion. In addition, administration of neoadjuvant systemic 
therapy allows direct observation of tumor response, which 
provides valuable prognostic information and allows for 
alterations in ineffective chemotherapy regimens, limiting 
exposure to ineffective agents. Patients who experience a 
pathologic complete response to neoadjuvant chemotherapy 
have survival outcomes superior to those of patients who 
experience a partial response or no response; patients who 
experience progression of disease during neoadjuvant che-
motherapy have the worst survival outcomes [87].

The effectiveness of chemotherapy regimens in the man-
agement of breast cancer is usually tested first in the meta-
static setting. Once an agent has been shown to be effective 
in the metastatic setting, it is tested in adjuvant therapy tri-
als to determine the impact on overall and disease-free sur-
vival. Similar chemotherapy regimens will be utilized for 
neoadjuvant therapy in  locally advanced breast cancer as 
are utilized in the adjuvant setting for patients with earlier-
stage disease. An EBCTCG update published in 2005 
reviewed the results of all the randomized trials with differ-
ent regimens to provide the evidence for adjuvant treatment 
decisions [88]. The EBCTCG concluded that polychemo-
therapy regimens such as CMF (cyclophosphamide, metho-
trexate, and 5- fluorouracil), FEC (5-fluorouracil, epirubicin, 
and cyclophosphamide), and FAC (5-fluorouracil, doxoru-
bicin, and cyclophosphamide) along with some polyche-
motherapy regimens containing taxanes were more effective 
than single- agent chemotherapy in reducing breast cancer 
recurrence and mortality. It is important to note that HER2 
status was not considered in this analysis. The use of trastu-
zumab to treat HER2-positive breast cancer has been dem-
onstrated to significantly improve both DFS and 
OS. Currently, the NCCN guidelines include several regi-
mens containing trastuzumab both for neoadjuvant and 
adjuvant chemotherapy in addition to dual HER2-targeted 
treatment strategies [75].
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Endocrine therapy also may be administered as neoadju-
vant therapy in patients with hormone receptor-positive 
breast cancer, particularly for older women who are deemed 
to be poor candidates for chemotherapy. A review of the 
NSABP B-14 and B-20 data demonstrated that less benefit 
was derived from chemotherapy with increasing age [89]. 
ER concentration, nuclear grade, histologic grade, tumor 
type, and proliferation markers should be considered in the 
decision between chemotherapy and endocrine therapy. 
Patients who may benefit from neoadjuvant endocrine ther-
apy include those with locally advanced breast cancer that 
may become operable, those with large tumors who with a 
good response to neoadjuvant therapy may become eligible 
for BCT, and those with a short life expectancy for whom 
neoadjuvant endocrine therapy can provide long-term dis-
ease control.

All patients with hormone-receptor-positive disease 
should be offered adjuvant endocrine therapy as part of their 
multidisciplinary treatment. The EBCTCG analysis demon-
strated the benefit of the use of adjuvant tamoxifen therapy in 
patients with hormone-receptor-positive disease, but not 
hormone-receptor-negative disease [88]. The recommended 
duration of therapy is 5 years; however, recently published 
trials suggest that some patients benefit from extended ther-
apy up to 10  years. Although the American Society of 
Clinical Oncology (ASCO) guidelines support using an aro-
matase inhibitor in postmenopausal women, as aromatase 
inhibitors are superior to tamoxifen in postmenopausal 
women with respect to DFS and toxic effects, it is important 
to note that tamoxifen is effective in both premenopausal and 
postmenopausal women with hormone-receptor-positive 
tumors. [90]

 Surveillance for Breast Cancer Patients Who 
Have Completed Curative Treatment

The number of women diagnosed with breast cancer each 
year continues to increase. The American Cancer Society 
estimated that 268,600 new cases of invasive breast cancer 
and 62,930 new cases of in situ breast cancer were diagnosed 
in US women in 2019 [91]. Because of continued improve-
ments in the detection and treatment of breast cancer together 
with the increasing population of the United States, the num-
ber of breast cancer survivors continues to increase. As a 
result, surveillance for breast cancer patients who have com-
pleted curative treatment and survivorship programs to 
address the physical and emotional needs of breast cancer 
survivors have become more important than ever before.

In 1994, a multicenter randomized controlled trial was 
published that examined the impact of two follow-up proto-
cols on breast cancer survival and health-related quality of 
life in patients treated for breast cancer with curative intent. 

The study enrolled 1,420 women with stage I, II, and III 
breast cancer. Women were randomized to an intensive sur-
veillance group or a control group. Patients in the intensive 
surveillance group had routine visits with imaging including 
bone scan, liver echography, chest radiography, and labora-
tory studies at predefined intervals, while patients in the con-
trol group had follow-up visits at the same intervals with 
additional testing only if clinically indicated. No significant 
differences were seen in survival or time to the detection of 
recurrence between the two groups at 71 months. In addition, 
no difference in the quality of life was noted between these 
two groups. As a result, the investigators concluded that rou-
tine testing during breast cancer surveillance should be dis-
couraged [92].

The National Research Council Project on Breast Cancer 
conducted a similar study that addressed the question of sur-
veillance intensity for survivors [93]. A total of 1,243 patients 
were randomized to either clinical follow-up with physical 
examination and mammography or intensive follow-up with 
additional chest radiography and bone scan every 6 months. 
Although patients in the intensive follow-up group had ear-
lier detection of recurrence, no difference in overall survival 
was noted. As a result, clinical follow-up was recommended 
over intensive follow-up. Newer data suggest that there may 
be differences based on breast cancer subtypes. Clinical tri-
als are being designed to address this question.

 Guidelines for Follow-Up After Breast Cancer 
Treatment

The NCCN guidelines recommend that patients treated for 
DCIS have a history and physical examination every 
6–12  months for the first 5  years after the completion of 
treatment and then annually, along with annual mammogra-
phy [75]. Patients treated with BCT should have their initial 
follow-up mammogram 6–12 months after the completion of 
radiation therapy. The NCCN recommends that patients 
treated for invasive breast cancer be followed up by members 
of the treatment team. Clinical follow-up with history and 
physical examination should be performed every 4–6 months 
for the first 5 years and then annually. Mammograms should 
be performed annually. These guidelines clearly state that 
routine laboratory studies and imaging are not recommended 
for asymptomatic patients.

Women taking tamoxifen who have not undergone hyster-
ectomy should have an annual gynecologic evaluation, and 
any vaginal spotting in a postmenopausal woman on tamoxi-
fen therapy should be investigated promptly because of the 
risk of endometrial carcinoma.

Women with ovarian failure taking aromatase inhibitors 
should undergo baseline bone mineral density testing fol-
lowed by testing at regular intervals. If bisphosphonate treat-
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ment is initiated, baseline dental examination and preventive 
dental care should be done prior to initiation of treatment. 
Patients treated with bisphosphonates should take calcium 
and vitamin D supplements.

Updated guidelines from ASCO are similar to those of the 
NCCN [94]. ASCO recommends a history and physical 
examination every 3–6  months for the first 3  years, every 
6–12  months for the next 2  years, and then annually. 
Mammography is recommended annually. Patients who 
underwent BCT should have their first posttreatment mam-
mogram 6 months after the completion of radiation therapy 
and then annually. ASCO specifies that laboratory studies 
and imaging are not recommended for asymptomatic 
patients. Routine gynecologic follow-up is recommended for 
all women. The ASCO guidelines state that surveillance care 
may take place under the direction of a primary care physi-
cian beginning 1  year after diagnosis for women with a 
tumor size less than 5 cm and less than four positive axillary 
lymph nodes. If a primary care physician takes over surveil-
lance care, the primary care physician as well as the patient 
should be informed of recommended surveillance 
guidelines.

 Actual Practice Patterns

Although clear guidelines have been established for surveil-
lance in breast cancer patients who have undergone therapy 
with curative intent, actual practice patterns vary markedly. 
This has been illustrated by Margenthaler and colleagues, 
who surveyed ASCO members to determine how they per-
form breast cancer surveillance [95]. The results of this sur-
vey demonstrated a wide deviation from the guidelines. The 
surveillance strategy most commonly recommended by the 
respondents was history and physical examination, mam-
mography, and laboratory studies, although the frequency 
with which these various elements of surveillance were per-
formed varied considerably. Over 80% of ASCO members 
surveyed recommended laboratory studies at least annually 
even though the ASCO recommendations do not recommend 
the use of such tests. In addition, 7–15% of those surveyed 
recommended various imaging studies at least annually even 
though the guidelines specifically oppose the use of imaging 
surveillance.

As the number of breast cancer survivors increases, the 
need to educate those performing surveillance for these 
patients has become increasingly important. Use of imaging 
studies only for patients who are symptomatic is the most 
appropriate and cost-effective strategy. With the economics 
of healthcare attracting increased attention, providers who 
fail to perform surveillance according to the NCCN and 
ASCO guidelines may experience decreasing reimbursement 
for unnecessary tests.

 NCCN Guidelines for Breast Cancer Survivors

The NCCN defines a survivor as “an individual…from the 
time of diagnosis, through the balance of his or her life.” As 
screening improves, treatment modalities become more 
effective, and the population ages; the population of breast 
cancer survivors grows. Breast cancer survivors have many 
special needs besides cancer surveillance. The NCCN survi-
vorship guidelines focus on “the potential impact on health, 
physical and mental states, health behaviors, professional 
and personal identity, sexuality, and financial standing.” For 
survivors, the NCCN recommends performing healthcare 
assessments at regular intervals to screen for and provide 
interventions to address survivorship issues [75].
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