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geneous group of lesions with diverse malignant poten-

tial and a range of treatment options. Before the 1980s,
DCIS was not uniformly accepted as a fully noninvasive disease’
and only represented 1% of all breast biopsies.” In patients diag-
nosed with DCIS, the disease commonly presented with a pal-
pable mass, bloody nipple discharge, or Paget disease and was
usually extensive, exceeding 50 mm.>* DCIS now accounts for
approximately 25% of newly diagnosed breast cancers” and is the
most rapidly growing subgroup in the breast cancer family of
disease with more than 60,000 new cases diagnosed in the United
States during 2016.”° Most new cases of DCIS are small, nonpal-
pable, and identified mammographically.

It is now well appreciated that DCIS is a stage in the neoplastic
continuum in which the majority of biological alterations required
for the development of invasive breast cancer are already present,’
including but not limited to, proliferation, evading growth sup-
pression, resisting cell death, replicative immortality, inducing
angiogenesis, and activating invasion and metastasis.” Although
DCIS is a precursor lesion for most invasive breast tumors, not
all DCIS lesions have sufficient time or the genetic alterations
required for progression to invasive disease.”"'

Contemporary therapies for DCIS range from simple excision
to various forms of wider excision (i.e., segmental resection, quad-
rant resection, oncoplastic resection), all of which may or may not
be followed by radiation therapy. When breast preservation is not
feasible, total mastectomy is performed, often skin and/or nipple-
areola-sparing and frequently with immediate reconstruction.
Sentinel node biopsy is not necessary for most patients with
DCIS. It should be considered only for those with palpable DCIS,
tumors exceeding 50 mm, and lesions thought to be suspicious
for invasion. It should also be considered if mastectomy is being
performed.

Because DCIS is a group of heterogencous lesions'*"” and
patients have a wide range of personal needs that must be consid-
ered during treatment selection, no single approach will be appro-
priate for all forms of the disease or for all patients.

Current treatment decisions are based on a variety of measur-
able prognostic factors, including tumor extent, margin width,
nuclear grade, age, and the presence of comedonecrosis. Physician
experience and physician bias also play a role. Unfortunately,
randomized clinical trials have often failed to record these prog-
nostic factors, thus making it impossible to validate them. Fur-
thermore, if information on prognostic factors were collected
during a trial, it was often done with inconsistent standards,
making it impossible to confirm their significance. In part, such

D uctal carcinoma in situ (DCIS) of the breast is a hetero-

12,13

562

deficiencies were due to the methods of tissue examination used
during the trials. Indeed, early pathologic standards favored
limited sampling, resulting in the inability to determine the size
(extent), margin involvement, and presence of microinvasion or
larger areas of invasion. For example, in the Memorial Sloan Ket-
tering Cancer Center nomogram'® DCIS size was excluded
entirely because the data were not collected during the period of
accrual. Similarly, in 2006 Wong and colleagues15 sought to
compare low-risk versus high-risk DCIS based on pooled data
from hospitals in Boston, Massachusetts. Unfortunately, the hos-
pitals involved in the trial could not agree on consistent standards
to determine tumor size, margin width, or grade.

Even randomized trials that did collect prognostic factor infor-
mation using consistent standards were often unable to validate
them. Indeed, randomized trials that focused on the benefits of
irradiation and tamoxifen, such as the National Surgical Adjuvant
Breast and Bowel Project (NSABP) B-17,'° NSABP B-24,'7'*
UK/ANZ DCIS," European Organization of Research and Treat-
ment of Cancer (EORTC) 10854, and SweDCIS* were unable
to establish the validity of prognostic factors when analyzed ret-
rospectively. Tumor size and margin status could often not be
accurately assessed in the NSABP B-17"° trial slides and specimen
x-rays were frequently hard to locate after 5 to 10 years of
follow-up. Similarly, in the EORTC 10854” trial only 22% of
the DCIS had a measurable size and 10% of the entered cases in
the trial were not classified as DCIS on later central review.
Regardless of the inability of these trials to validate the use of
radiation and tamoxifen in DCIS patients to prevent local recur-
rences, there are thousands of women who today are routinely
recommended to undergo radiation therapy and at least 5 years
of tamoxifen for small, low-grade, widely excised DCIS for a
benefit limited to 4 in 100 patients.

The recognition of prognostic factors that influence ipsilateral
breast recurrence in DCIS (i.e., tumor extent, margin width,
nuclear grade, age, and the presence of comedonecrosis) evolved
not out of randomized trials, but out of early prospective follow-up
studies.*”””® These prospective studies fortuitously used serial
sequential tissue examination and mammographic concordance,
techniques later strongly endorsed by the College of American
Pathologists” and shown to permit a more accurate and reproduc-
ible determination of DCIS extent in comparison with older
methods.” By requiring complete examination of the resection
for DCIS, there was a reduced chance of overlooking microinva-
sive foci, inadequate margins and the full extent of the disease
process. Moreover, there was a better opportunity to establish
concordance with the imaging.
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The Changing Nature of Ductal
Carcinoma in Situ

There have been dramatic changes in the past 20 years that have
affected the diagnosis and treatment of patients diagnosed with
DCIS. Before mammography was common, DCIS was rare, rep-
resenting less than 1% of all diagnosed breast cancers.” Today
DCIS is common, representing 25% of all newly diagnosed cases
and as much as 30% to 50% of cases of breast cancers diagnosed
by mammograph}’.lﬁ,Z%,Z‘)—}]

Previously, most patients with DCIS presented with clinical
symptoms such as a palpable breast mass, bloody nipple discharge,
or Paget disease.”” Today most DCIS lesions are nonpalpable and
generally detected by imaging alone.

Until approximately 25 years ago, the treatment for patients
with DCIS was mastectomy. Today almost 75% of newly diag-
nosed patients with DCIS are treated with breast preservation.”
In the past, when mastectomy was common, reconstruction was
uncommon; if it was performed, it was generally done as a delayed
procedure. Today reconstruction for patients with DCIS treated
by mastectomy is common and is regularly done immediately at
the time of mastectomy. In the past, when a mastectomy was
performed, large amounts of skin and the nipple were discarded.
Today, it is considered perfectly safe to perform a skin-sparing
mastectomy for DCIS and, in most instances, nipple-areola—
sparing mastectomy.

In the past, there was little confusion. All breast cancers were
essentially considered the same, and mastectomy was the only
treatment. Today all breast cancers are recognized as different, and
there is a range of acceptable treatments for each lesion. These
changes were brought about by a number of factors, most impor-
tantly increased mammographic surveillance and the acceptance
of breast conservation therapy for invasive breast cancer.

The widespread use of mammography changed the way DCIS
was detected. In addition, it changed the nature of the disease
detected by allowing us to enter the neoplastic continuum at an
earlier time with a much smaller size than seen by Ashikari and
colleagues.” It is interesting to note the impact that mammogra-
phy had on The Breast Center in Van Nuys, California, in terms
of the number of DCIS cases diagnosed and the manner in which
they were diagnosed.™

From 1979 to 1981, the Van Nuys group treated an average
of five DCIS patients per year. Only two lesions (13%) were
nonpalpable and detected by mammography. In other words, 13
patients (87%) presented with clinically apparent disease, detected
by the old-fashioned methods of observation and palpation.
Beginning in 1982, when new state-of-the-art mammography
units and a full-time experienced radiologist were added, the
number of new DCIS cases dramatically increased to more than
50 per year, most nonpalpable.

The total of 1855 DCIS patients discussed in this chapter were
accrued at the Van Nuys Breast Center from 1979 to 1998, the
University of Southern California/Norris (USC/Norris) Compre-
hensive Cancer Center (NCCN)from 1998 to 2008, and at Hoag
Memorial Hospital Presbyterian from 2008 to through 2015.
Analysis of all 1855 patients through 2015 shows that 1655 DCIS
lesions (89%) were nonpalpable. If we look at only those diag-
nosed during the past 8 years at Hoag, as screening mammogra-
phy has improved, 95% were nonpalpable.

Another factor that has had a significant impact on how we
currently think about DCIS was the acceptance of breast
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conservation therapy (lumpectomy, axillary node dissection, and
radiation therapy) for patients with invasive breast cancer. Until
1981, the treatment for most patients with any form of breast
cancer was mostly mastectomy. However, since that time, numer-
ous prospective randomized trials have shown an equivalent sur-
vival rate for patients with invasive cancer treated with breast
conservation therapy or mastectomy.”* It made little sense to
continue treating less aggressive DCIS with mastectomy while
treating more aggressive invasive breast cancer with breast preser-
vation. Moreover, current data suggest that many patients with
DCIS can be successfully treated with breast preservation, with
or without radiation therapy.”* This chapter discusses how easily
accessible data may aid in the complex treatment selection process.

Pathology

Classification

Although there is no universally accepted histopathologic classifi-
cation, most pathologists have traditionally divided DCIS into
five major architectural subtypes (papillary, micropapillary, crib-
riform, solid, and comedo), often comparing the first four
(noncomedo) with comedo.””*** Comedo DCIS is frequently
associated with hi§h nuclear grade,”**** aneuploidy,” a higher
proliferation rate,”” HER2/neu gene amplification or protein
overexpression,”®” and aggressive clinical behavior.””*> Non-
comedo lesions tend to be just the opposite.

However, architectural classification alone is not adequate to
segregate patients into high- and low-risk categories. There is no
uniform agreement among pathologists of exactly how much
comedo DCIS must be present to consider the lesion a comedo
DCIS. Furthermore, in our series of patients, approximately 75%
of DCIS lesions had significant amounts of two or more architec-
tural subtypes, making division by a predominant architectural
subtype problematic. Although, it is clear that lesions exhibiting
a predominant high-grade comedo DCIS pattern are generally
more aggressive and more likely to recur if treated conservatively
than low-grade noncomedo lesions, architectural subtyping alone
is insufficient to precisely segregate patients by risk of recurrence.
Azzopardi and colleagues™ recognized this in 1979.

Nuclear grade is a better biological predictor of cancer behavior
than architecture and therefore has emerged as a key histopatho-
logic factor for identifying aggressive tumors.”**>*"*% Thus, to
more accurately stratify patients by risk of recurrence, current
classifications have focused on both necrosis and nuclear grade.
As a result, in 1995 the Van Nuys group introduced a new patho-
logic DCIS classification,’ the Van Nuys Classification, based on
high nuclear grade and the presence or absence of comedo-type
necrosis.

The Van Nuys group selected high nuclear grade as one of the
factors in their classification because there was general agreement
that patients with high nuclear grade lesions recur at a higher rate
and in a shorter time period after breast conservation than patients
with low nuclear grade lesions.*”*”” Comedo-type necrosis was
also chosen because its presence also suggests a poorer progno-
sis’”" and it is easy to recognize.”” Douglas-Jones and colleagues®
have shown that the Van Nuys system is the most reproducible of
the available classifications.

The details of the Van Nuys Classification System can be found
in Fig. 39.1. There is neither a minimum nor a specific amount of
high nuclear grade DCIS nor a minimum amount of comedo-type
necrosis required in this classification. Furthermore, the subtleties
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¢ Fig. 39.1 The original Van Nuys ductal carcinoma in situ (DCIS) clas-
sification system. DCIS patients are separated in high nuclear grade (grade
3) and non-high nuclear grade (grades 1 and 2). Non-high nuclear grade
cases are then separated by the presence or absence of necrosis. Lesions
in group 3 (high nuclear grade) may or may not show necrosis.
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* Fig. 39.2 Probability of local recurrence-free survival for 1148 breast
conservation patients using Van Nuys ductal carcinoma in situ pathologic
classification. Comparison of group 2 or group 3 versus group 1.

of the intermediate-grade lesion, essential in other systems, are not
important in the Van Nuys classification; only nuclear grade III cells
(large, pleomorphic cells with prominent nucleoli and coarse
clumped chromatin)***”* need be recognized.

The Van Nuys classification is useful because it divides DCIS
patients into three biological groups with different risks of local
recurrence after breast conservation therapy (Fig. 39.2). When
combined with tumor size, age, and margin status, the Van Nuys
Classification is an integral part of the USC/Van Nuys Prognostic
Index (USC/VNPI), a system that will be discussed in detail.

Progression to Invasive Breast Cancer

Which DCIS lesions will become invasive, and when will that
happen? These are the most important questions in the DCIS field
today. Currently, there is intense molecular biological study
regarding the progression of genetic changes in normal breast
epithelium to DCIS and then to invasive breast cancer. It is now
appreciated that DCIS is a stage in the neoplastic continuum in
which the majority of genetic and epigenetic changes required for
the development of invasive breast cancer are already present,’
including but not limited to proliferation, evading growth sup-
pression, resisting cell death, replicative immortality, inducing
angiogenesis, and activating invasion and metastasis.”

Immunohistochemical and Molecular
Phenotypes in DCIS

It has been recognized for some time that there is a substantial
concordance between the nuclear grade of DCIS and its associated
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invasive carcinoma, such that low-grade DCIS lesions, regardless
of the classification scheme used, are largely associated with lower-
grade invasive carcinomas, whereas high-grade DCIS tumors are
associated with higher-grade invasive carcinomas. Similarly, the
frequency of specific biomarkers in DCIS varies with the grade of
the lesion. Estrogen and progesterone receptors are usually
expressed in low-grade DCIS but less so in high-grade lesions. In
contrast, HER2/neu overexpression and elevated proliferative
markers such as ki67 are more often observed in high-grade DCIS
and less often in low-grade lesions. More recently, surrogate
molecular phenotypes defined by immunohistochemistry have
been used to identify DCIS phenotypes corresponding to luminal
A, luminal B, HER2, and triple-negative/basal phenotypes in
invasive breast cancer. Luminal A and B DCIS phenotypes are
more frequent in the low to intermediate nuclear grade lesions,
whereas HER2, triple-negative/basal phenotypes are more
common among high-grade DCIS.***

Microinvasion

The incidence of microinvasion was difficult to quantitate until
1997 because there was no formal or universally accepted defini-
tion of what constituted microinvasion. The first official defini-
tion of what is now classified as pT'1mic disease was published in
the 5th edition of the Manual for Cancer Staging read as follows:
“Microinvasion is the extension of cancer cells beyond the base-
ment membrane into adjacent tissues with no focus more than
1 mm in greatest dimension. When there are multiple foci of
microinvasion the size of only the largest focus is used to classify
the microinvasion (do not use the sum of the diameters of all indi-
vidual foci). The presence of multiple foci of microinvasion should
be noted, as it is with multiple larger invasive carcinomas.”*

If even the smallest amount of invasive disease is found upon
excision or mastectomy in the presence of a large DCIS, the lesion
should not be classified as DCIS but as invasive cancer. In con-
cordance with the TNM staging system, if the invasive foci is
1 mm or smaller, the tumor should be defined as a T1mic with
an extensive intraductal component (EIC).

Foci of microinvasion that consist of single cells have been
shown to have no impact on patient outcome whereas foci com-
prising cohesive groups of cells have been found to be associated
with an increased rate of distant recurrence and death.®” In con-
trast to the number of cells within a focus of microinvasion, the
number of microinvasive foci in a lesion have a small impact on
breast cancer mortality; patients with multiple foci have a com-
parable outcome to patients with a single focus of microinvasion,
5.8% versus 1%.%

Multicentricity and Multifocality of Ductal
Carcinoma in Situ

Multicentricity is generally defined as DCIS in a quadrant other
than the quadrant in which the original DCIS (index quadrant)
was diagnosed. There must be normal breast tissue separating the
two foci. Because the definition of multicentricity differs between
investigators, the reported incidence of multicentricity also varies.
Reported rates vary from 0% to 78%," " averaging about 30%,
have been reported. Twenty-five years ago, the 30% average rate
of multicentricity was used by surgeons as a rationale for mastec-
tomy in patients with DCIS.

In 1990, Holland and colleagues” investigated the rate
of multicentricity in 82 mastectomy specimens by preparing
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whole-organ sections every 5 mm, a variation of Egan’s subgross-
ing technique.”” Each section was radiographed, and paraffin
blocks were made from every radiographically suspicious spot. In
addition, an average of 25 blocks were taken from the quadrant
containing the index cancer; random samples were taken from
all other quadrants, the central subareolar area, and the nipple.
The microscopic extension of each lesion was verified on the
radiographs. The resulting data demonstrated that most DCIS
lesions were larger than expected (50% were greater than 50 mm),
involved more than one quadrant by continuous extension (23%),
but, most importantly, were unicentric (98.8%). Only 1 of 82
mastectomy specimens (1.2%) had multicentric distribution with
separate lesions in a different quadrant separated by normal tissue.
This study suggested that complete excision of a DCIS lesion
was possible due to unicentricity but might be extremely difficult
due to larger than expected size. In an update, Holland reported
whole-organ studies in 119 patients, 118 of whom had unicentric
disease.”* This information, when combined with the fact that
most local recurrences are at or near the original DCIS, suggests
that the problem of multicentricity is not important in the DCIS
treatment decision-making process.

Multifocality is defined as separate foci of DCIS within the
same ductal system. Studies of both Holland and colleagues’"*
and Noguchi and colleagues’ suggest that a great deal of multi-
focality may be artifactual, resulting from examining a three-
dimensional entity in two dimensions on a glass slide. It would
be analogous to saying that the branches of a tree were not con-
nected if the branches were cut through one plane, placed sepa-
rately on a slide, and viewed in cross section.” Multifocality may
be due to small gaps of DCIS or skip areas within ducts as
described by Faverly and colleagues’” and is more easily recognized
when a serial sequential tissue processing technique as opposed to
random sampling is employed.

Detection and Diagnosis

The importance of quality mammography in the identification of
DCIS cannot be overemphasized. Currently, more than 90% of
patients with DCIS present with a nonpalpable lesion detected
by mammography. The most common mammographic finding is
microcalcification, frequently clustered and generally without an
associated soft tissue abnormality.”® More than 80% of DCIS
patients exhibit microcalcifications on preoperative mammogra-
phy, the patterns of which may be focal, diffuse, or ductal, with
variable size and shape.”® Patients with comedo DCIS tend to have
“casting calcifications” that are linear, branching, and bizarre and
are almost pathognomonic for comedo DCIS™ (Fig. 39.3).
However, when noncomedo lesions are calcified, they tend to have
fine granular powdery calcifications or crushed stone-like calcifi-
cations (Fig. 39.4). It is important to note that some DCIS
lesions, even with prominent comedonecrosis, fail to exhibit
mammographic microcalcifications; among others, microcalcifi-
cations are seen only intermittently. Indeed, 32% of noncomedo
lesions in our series did not have mammographic calcifications,
making the DCIS more difficult to find and the patients more
difficult to follow, if treated conservatively.

A major problem confronting surgeons relates to the fact that
calcifications do not always map out the entire DCIS lesion,
particularly those of the noncomedo type. Even if all the calcifica-
tions are removed, noncalcified DCIS may be left behind. Con-
versely, the majority of the calcifications may suggest a lesion
larger than the true DCIS lesion. However, calcifications more
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* Fig. 39.3 Mediolateral mammography in a 43-year-old woman that
shows irregular branching calcifications. Histopathology showed high-
grade comedo ductal carcinoma in situ, Van Nuys group 3.

¢ Fig. 39.4 Mediolateral mammography that shows crushed stone-type
calcifications.

accurately approximate the size of high-grade and/or comedo
lesions than low-grade and/or noncomedo lesions.”

If a patient’s mammogram shows any abnormality (i.e., calci-
fications, architectural distortion, nonpalpable mass), additional
radiologic workup needs to be performed. This should include
compression and magnification views. Ultrasonography should
also be performed on all suspicious calcifications to rule out the
presence of a mass that can be biopsied with ultrasound guidance.
In addition, magnetic resonance imaging (MRI) has become
increasingly popular and is often used to map out the size and
shape of biopsy-proven DCIS lesions or invasive breast cancers
and to rule out other foci of multifocal, multicentric or contra-
lateral cancer. MRI has the advantage of detecting DCIS that has
not undergone calcification.

Biopsy Techniques

If radiologic workup shows an occult lesion that requires biopsy,
there are multiple approaches: fine-needle aspiration biopsy
(FNAB), core biopsy (i.e., stereotactic, ultrasound guided, MRI
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guided), and directed surgical biopsy using guide wires or radioac-
tive localization. FNAB is generally of little help for nonpalpable
DCIS. Although with FNAB it is possible to obtain cancer cells,
there is no architecture. So although cytopathologists can identify
the presence of malignant cells, they cannot determine whether
the lesion is invasive.

Stereotactic core biopsy became available in the early 1990s
and is now widely used. Dedicated digital tables and add-on
upright units make this a precise procedure. Large-gauge vacuum-
assisted needles are the tools of choice for diagnosing DCIS using
these techniques. Ultrasound-guided core biopsy also became
popular in the 1990s but is of less value for DCIS because most
DCIS lesions do not present with a mass that can be visualized
by ultrasound. Nonetheless, all suspicious microcalcifications
should be evaluated by ultrasound because a mass will be found
in 5% to 15%” of patients. Proper pathologic examination of a
large-gauge core biopsy for microcalcification requires confirma-
tion of the microcalcification in the core as well as at least serial
levels to adequately sample the tissue. Radiographic-pathologic
correlation is required to confirm concordance.

Open surgical biopsy should only be used if the lesion cannot
be biopsied using minimally invasive techniques. This should be
a rare event with current image-guided biopsy techniques and
occurs in less than 5% of cases.”® If excision using needle
localization is performed, whether for diagnosis or treatment,
intraoperative specimen radiography and correlation with the
preoperative mammogram is mandatory.”** Margins should be
inked or dyed and specimens should be serially sectioned and, if
necessary, a second x-ray of the slices should be obtained. The
tissue sections should be arranged and processed in sequence.
Pathologic reporting should include a determination of nuclear
grade, an assessment of the presence or absence of necrosis, the
measured extent of the lesion (calculated on the basis of the slices
prepared), and measurement of all margins, in particular, the
closest margin.””*** The major architectural subtypes should also
be included in the diagnosis.” If the patient is motivated for breast
conservation, a multiple wire—directed oncoplastic excision can be
planned. This will give the patient her best chance at two opposing
goals: clear margins and good cosmesis.”

Treatment

For most patients with DCIS, there is no single correct treatment.
There will generally be a choice. The choices, although seemingly
simple, are not. As the choices increase and become more
complicated, frustration increases for both the patient and
physician.**

Treatment End Points for Patients With Ductal
Carcinoma in Situ

When evaluating the results of treatment for patients with breast
cancer, a variety of end points must be considered. Important end
points include local recurrence (both invasive and DCIS), regional
recurrence (such as the axilla), distant recurrence, breast cancer—
specific survival, overall survival, and quality of life. No study to
date has shown a significant difference in distant disease-free or
breast cancer—specific survival in patients with pure DCIS, regard-
less of any treatment.* In our series of 1855 patients with DCIS,
the breast cancer—specific mortality rate is 0.7% at 10 years.
Numerous other DCIS series™”* also confirm an extremely low
mortality rate with DCIS. Consequently, local recurrence has
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become the most commonly used and important end point when
evaluating treatment for patients with DCIS.

Forty to fifty percent of local recurrences after treatment for
DCIS are invasive. Approximately 10% to 20% of DCIS patients
who develop local invasive recurrences develop distant metastases
and die of breast cancer.””” Long term, this translates into a
mortality rate of approximately 0.5% for patients treated with
mastectomy, 1% to 2% for conservatively treated patients who
receive radiation therapy, and 2% to 3% for patients treated with
excision alone.

It is clearly important to prevent local recurrences in patients
treated for DCIS. They are demoralizing. They often lead to
mastectomy and if they are invasive, they upstage the patient and
are a threat to life. However, protecting DCIS patients from local
recurrence must be balanced against potential detrimental effects
of the treatments given.

Treatment Options

Mastectomy

Mastectomy is, by far, the most effective treatment available for
DCIS if the goal is simply to prevent local recurrence. Most mas-
tectomy series reveal local recurrence rates of approximately 1%
with mortality rates close to zero.” In our series of 576 DCIS
patients treated with mastectomy, none of whom received radia-
tion therapy or tamoxifen, we have had 13 local recurrences (9
invasive and 4 DCIS). One of the patients with an invasive local
recurrence developed metastatic disease. In addition, two other
patients developed metastatic breast cancer without developing a
local recurrence. The absolute rate of distant recurrence was 0.5%.

However, mastectomy is an aggressive form of treatment for
patients with DCIS. It clearly provides a local recurrence benefit
but only a theoretical survival benefit. As well, during an era where
breast conservation is increasingly used for treatment of invasive
breast carcinoma, it is difficult to justify mastectomy, particularly
for otherwise healthy women with screen-detected DCIS. Mas-
tectomy is indicated only in cases of true multicentricity or when
a unicentric DCIS lesion is too large to excise with clear margins
and an acceptable cosmetic result. In our opinion, no DCIS lesion
in too large to excise if the breast is large enough to accommodate
an oncoplastic reduction with a good cosmetic result.

Initially it was thought that DCIS was not part of the spectrum
of disease related to breast cancer—associated genes BRCAI and
BRCA2. However, an association between DCIS and these genes
is now recognized.””” Genetic positivity for BRCAI or BRCA2 is
not an absolute contraindication to breast preservation, although
many patients who test positive for a deleterious mutation and
who develop DCIS seriously consider bilateral mastectomy and
salpingo-oophorectomy.

Breast Conservation

Breast conservation for DCIS can take the form of excision alone
or excision plus radiation therapy. The most recently available
Surveillance Epidemiology and End Results (SEER) data reveal
that 70% of patients with DCIS are treated with breast conserva-
tion,'""'"" nearly equally divided between with and without radia-
tion therapy.

Clinical trials have shown that local excision plus radiation
therapy in patients with negative margins provides excellent rates
of local control.'®# 92741927194 Some cases of DCIS may not recur
or progress to invasive carcinoma when treated by excision
alone.” 171 Although we know that this may be true for many

Downloaded for JANE O'BRIEN (obrnj@hotmail.com) at Royal Australasian College of Surgeons from ClinicalKey.com.au by Elsevier on May 01, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.



cases of DCIS, it is not true for all cases. Because we are currently
unable to determine which DCIS lesions will progress to invasive
disease and, if they do, over what period of time, the use of radia-
tion therapy for high-risk DCIS patients should be considered.

Are We Overtreating Ductal Carcinoma in Situ?

Until 2008 the standard treatment for DCIS, recommended by
NCCN guidelines, was mastectomy or lumpectomy plus radia-
tion therapy. In 2008, the NCCN modified its recommendations
and suggested that selected low-risk DCIS patients could be
treated with excision alone."'” The definition of who was low risk
and who could be treated with excision alone was not defined and
therefore left to clinical judgment.

During 2015 the media saw numerous lay articles focusing
on the issue of whether DCIS was being overtreated.'™'"”
These articles questioned whether excision alone for DCIS was
overtreatment.

To address the issue of possible overtreatment, the Low-Risk
DCIS (LORIS) Trial'"*'"* was undertaken in the United Kingdom.
This trial randomized screen-detected, favorable, low- and
intermediate-grade DCIS to standard surgical treatment versus
active monitoring (surveillance) (needle biopsy alone with no
additional treatment and yearly mammography surveillance).'*'"
Each group of patients will be followed for 10 years with a yearly
mammogram, and the end point will be invasive recurrence.

Given that it will take at minimum of 10 years to gather
meaningful results from the LORIS trial, we queried our database
for a cohort of patients that could be considered similar to the
LORIS Trial’s active monitoring group. We compared them with
patients treated using a standard surgical approach.'”” Because
NCCN guidelines''’ state that DCIS with surgical margins less
than 1 mm are inadequate, we used that definition as a surrogate
for the LORIS surveillance arm. In contrast, we considered DCIS
patients with surgical margin widths 1 mm or greater as ade-
quately treated and as a surrogate for standard treatment. The
patients were subdivided by low nuclear grade versus high.

The 10-year local recurrence probabilities were statistically
significant (<0.001) for low grade versus high grade and for
narrow margins less than 1 mm versus wide margins 1 mm or
greater. When the two factors were combined, excision alone
with margins 1 mm or greater yielded a local recurrence rate at
10 years of 13% for low-grade DCIS and 36% for high-grade
DCIS (P < .001). For patients who had inadequate margins of
less than 1 mm, excision alone yielded a 10-year local recurrence
rate of 51% for low-grade and 67% for high-grade lesions. These
data show that margins less than 1 mm lead to local recurrence
rates of greater than 50% at 10 years and are inadequate. These
data suggest that needle biopsy alone, regardless of grade, will
lead to extremely high recurrence rates, half of which will be
invasive.

Intraoperative Radiation Therapy for Ductal

Carcinoma in Situ

Whole breast radiation therapy (WBRT) is often recommended
for women treated for DCIS after breast conserving surgery (BCS)
because several prospective randomized trials have demonstrated
a50% to 60% reduction in ipsilateral breast cancer recurrence for
DCIS patients treated with WBRT."”"'*""? Local failure in a
patient that has received WBRT usually leads to a recommenda-
tion for mastectomy, as reirradiation is associated with extremely
high levels of toxicity to the breast."”’ As a result, recent advances
in radiation therapy have focused on replacing traditional WBRT
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with shorter hypofractionated regimens or accelerated partial
breast irradiation (APBI).

Intraoperative radiation therapy (IORT) is an APBI approach
in which all radiation is delivered directly to the lumpectomy site
during surgery. Because 60% to 75% of DCIS patients treated
with BCS recur at or near the original tumor site,'””"'*’ limiting
the radiation dose to the tumor bed during lumpectomy allows
radiation to be delivered in a single dose to the region where
recurrence would most likely happen, eliminating compliance
issues,’”” reducing radiation exposure to normal tissues, and
reducing radiation-induced toxicity. The simplicity of IORT
makes this technique extremely appealing for patients with either
invasive or noninvasive breast carcinoma.

The rationale for using IORT in women diagnosed with pure
DCIS is supported by the TARGIT-A trial, a prospective random-
ized IORT-APBI trial that examined the equivalence of IORT
compared with standard WBRT treatment for patients with early-
stage invasive breast cancer.'”'”” Half of the patients enrolled in
the TARGIT-A trial were found to have concurrent early-stage
invasive cancer and DCIS upon pathologic examination.'”'** Yet
regardless of the presence of a DCIS component, equivalent local
recurrence rates were observed among patients treated with
WBRT and IORT.'”""”” Thus data from TARGIT-A demonstrates
that IORT is capable of preventing recurrences in both DCIS and
early-stage invasive breast carcinomas.

Since publication of the TARGIT-A trial, additional studies
have documented the efficacy of APBI in patients with DCIS. In
2011 an update on the American Society for Breast Surgery Mam-
moSite Registry Trial was published, examining a subset of 194
patients with DCIS as the primary pathology.'® The local recur-
rence rate for DCIS patients treated with APBI was 3.4%, com-
paring favorably with the 5-year recurrence rate of 7.5% for
WBRT patients reported in the NSABP B-17 trial.'”” In addition,
publications from William Beaumont Hospital and Bryn Mawr
Hospital studies support the findings of the MammoSite Registry
Trial, concluding that that APBI as part of BCS for pure DCIS
is associated with excellent local control and survival rates.'”""”!
Other studies treating DCIS patients with IORT reached similar
conclusions.'*>' Taking these, and other, studies into account
there is no reason to conclude that IORT would be less effective
in treating DCIS patients than WBRT. Indeed, DCIS is now
included as an acceptable histology by the American Brachy-
therapy Society and American Society for Breast Surgery.'”*'>

In summary, IORT is a promising new treatment modality
that greatly simplifies the delivery of postexcision radiation
therapy in patients diagnosed with DCIS. The efficacy of IORT
for the treatment of DCIS has been confirmed in numerous trials.
IORT makes breast conservation possible for women that could
not tolerate or would not be available for 3 to 6 weeks of conven-
tional whole breast radiation therapy.

Reasons to Consider Excision Alone

There clearly are patients with DCIS who require mastectomy.
They generally have lesions too large to remove with a cosmetically
acceptable result. In addition, some patients are simply more
comfortable with mastectomy. However, the majority of patients,
more than 70%, are good candidates for breast conservation, and
half of these can probably be treated with excision alone, if ade-
quate margins are obtained. Here are a number of reasons to
consider excision alone for selected patients with DCIS.
Common Use. Excision alone is already common in spite of
the randomized trial data that suggest that all conservatively
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treated patients benefit from radiation therapy. SEER Data reflect
that excision alone is being used as complete treatment for DCIS
in 35% of all DCIS patients. American doctors and patients have
embraced the concept of excision alone for DCIS.

Anatomic. Evaluation of mastectomy specimens using the
serial subgross tissue processing technique reveals that most DCIS
is unicentric (involves a single breast segment and is radial in its
distribution).***"*”*771%¢ Using the same technique and evaluat-
ing patients with 25 mm or less of disease provided additional
support that the majority of image detected DCIS can be ade-
quately excised.”*” This means that in many cases, it is possible to
excise the entire lesion with a segment or quadrant resection, pos-
sibly curing the patient without additional therapy. Holland and
Faverly have shown that if 10-mm margins are achieved in all
directions, the likelihood of residual DCIS is less than 10%.”

Biological. DCIS is a heterogeneous group of diseases with
different architectures, different nuclear grades, and unpredictable
malignant potentials. Some nonaggressive DCIS lesions carry a
low potential, about 1% per year, of developing into an invasive
tumor.”***19 71 This is only slightly more than lobular carci-
noma in situ, a lesion that is routinely treated with careful clinical
follow-up.

Pathology Errors. The differences between atypical ductal
hyperplasia and low-grade DCIS may be subtle. It is not uncom-
mon for atypical ductal hyperplasia to be classified as DCIS. Such
patients treated with excision and radiation therapy are indeed
“cured of potential DCIS” but incur significant risks of
morbidities.

Prospective Randomized Data. Prospective randomized
DCIS trials show no difference in breast cancer—specific survival
or overall survival, regardless of treatment after excision with or
without breast irradiation.* 414

Radiotherapy May Cause Harm. Numerous studies have
shown that WBRT for breast cancer may increase mortal-
ity from both lung cancer and cardiovascular disease.'*"""** As
well, radiation fibrosis due to therapy may change the texture
of the breast and skin, making mammographic follow-up more
difficult and can result in delayed diagnosis if there is a local
recurrence. Because there is no proof that breast irradiation for
patients with DCIS improves survival and there is proof that
radiation therapy may cause harm, it makes perfect sense to spare
patients from this potentially dangerous treatment whenever
possible.

Socioeconomic. Radiation therapy is expensive and time con-
suming (as much at $40,000 and taking 3—7 weeks).

Increased Risk. Some studies show that there are more inva-
sive recurrences in irradiated patients than nonirradiated
patients.””'" In our own series, 44% of excision only patients that
recurred did so with invasive disease whereas 55% of irradiated
patients who recurred, recurred with invasive cancer (P < .01). In
our series, the median time to recurrence after excision alone was
40 months, whereas after excision and irradiation it was 78
months (P <.01). All subsets of DCIS show substantial delays in
recurrence after irradiation—less in high grade and longest in
low grade—and this delay can alter the perceived benefic of
irradiation.'®

Only One Time. If radiation therapy is given for the initial
DCIS, it cannot be given again, at a later time, even if there is
a small invasive recurrence. In general, we prefer to withhold
radiation in DCIS patients initially and only give it to the few
that ultimately recur with invasive disease. The use of radiation
therapy with its accompanying skin and vascular changes make
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skin-sparing mastectomy, if needed in the future, more difficult
to perform.

Improved Patient Selection. The gold standard for local
recurrence rates in irradiated patients is a 16% at 12 years as
established by the NSABP B-17 trial.'***'**'"* A subsequent
update showed a 19.8% local recurrence rate in the irradiated arm
of B-17 at 15 years.'"® However, by using tools such as the USC/
VNP, it is now possible to select patients that recur at a rate of
8% or less at 12 years without radiation therapy (USC/VNPI
scores 4—06).

NCCN Guidelines. Finally, within the 2008 NCCN guide-
lines, excision without radiation therapy has been added as an
acceptable treatment for selected DCIS patients with low risk of

recurrence. 1o

Prospective Randomized Ductal Carcinoma
in Situ Trials

The NSABP B-06 protocol is the only prospective randomized
trial that has compared mastectomy with breast conservation for
patients with DCIS, albeit inadvertently.””'*” Although this study
investigated invasive disease, during central slide review a sub-
group of 78 patients was confirmed to have pure DCIS without
any evidence of invasion.” There were three treatment arms: total
mastectomy, excision plus radiation therapy, and excision alone.
Axillary nodes were removed regardless of the treatment assign-
ment. After 83 months of follow-up, the percent of patients with
local recurrences were zero for mastectomy, 7% for excision plus
radiation therapy, and 43% for excision alone.'* Despite these
large differences in local recurrence, there was no difference
among the three treatment groups in breast cancer-specific
survival.

Numerous prospective randomized trials have demonstrated a
significant reduction in local recurrence for DCIS patients treated
with radiation therapy compared with excision alone: the NSABP
(protocol B-17)""%; the European Organization for Research and
Treatment of Cancer (EORTC) protocol 10853'"; the United
Kingdom, Australia, New Zealand DCIS Trial (UK/ANZ Trial)”
and the Swedish Trial.”* However, none of these trials has reported
a Survival beneﬁt.18.19,8‘),92,‘)3.102—104,1 18,147-149

In the NSABP B-17 Trial, more than 800 patients with DCIS
excised with clear surgical margins were randomized into two
groups: excision alone versus excision plus radiation therapy. The
main end point was local recurrence, invasive or noninvasive. The
definition of a clear margin was nontransection of the DCIS.
The results of NSABP B-17 were updated in 1995, 1998,103
1999, 2001,%° and 2011.'** After 15 years of follow-up, there
was a statistically significant, 50% decrease of both invasive and
noninvasive local recurrences in patients treated with radiation
therapy compared with those treated with excision alone (19.8%
and 35%, respectively).'"® There was no difference in distant
disease-free or overall survival in either arm. These data led the
NSABP to continue recommending postoperative radiation
therapy for all patients with DCIS who chose to save their breasts.
Clearly, this recommendation was based on the decreased local
recurrence rates rather than survival advantages.

Results from the EORTC 10853 trial, designed almost identi-
cally to the NSABP B-17 trial, were published in 2000'*'*" and
updated in 2006.'*’ After 10 years of follow-up, 15% of patients
treated with excision plus radiation therapy had recurred locally
compared with 26% of patients treated with excision alone.'* As

Downloaded for JANE O'BRIEN (obrnj@hotmail.com) at Royal Australasian College of Surgeons from ClinicalKey.com.au by Elsevier on May 01, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.



in the NSABP B-17 Trial, there was no difference in distant
disease-free or overall survival in either arm of the EORTC Trial.
Although in the initial report there was a statistically significant
increase in contralateral breast cancer in patients who were ran-
domized to receive radiation therapy, this was not observed when
the data were updated.

The UK/ANZ Trial was published in 2003" and updated in
2011.”" In this trial, 1694 patients that had been excised with clear
margins (nontransection of DCIS) were randomized to receive
radiotherapy (yes or no) and/or to tamoxifen versus placebo. This
yielded four subgroups: excision alone, excision plus radiation
therapy, excision plus tamoxifen, and excision plus radiation
therapy plus tamoxifen. With a median follow-up of 12.7 years,
those who received radiation therapy demonstrated a statistically
significant decrease in ipsilateral breast tumor recurrence, similar
in magnitude to the NSABP B-17 and EORTC trials. As with
the NSABP and the EORTC, there was no difference in survival,
regardless of treatment, in any arm of the UK DCIS trial.

The Swedish DCIS Trial” randomized 1067 patients into
two groups: excision alone versus excision plus radiation therapy.
In contrast to the trials discussed earlier, microscopically clear
margins were not mandatory. Indeed, 22% of patients had micro-
scopically unknown or involved margins. The cumulative inci-
dence of local recurrence at 10 years was 21.6% for excision only
and 10.3% for excision plus radiation therapy with an overall
hazard ration of 0.33 (P <.0001).”" There were 15 distant metas-
tases and breast cancer related deaths in the excision only arm and
18 in the excision plus radiation therapy (P = nonsignificant).”*'*
As in the NSABP B-17, EORTC, and UK/ANZ trials, women
treated with radiotherapy in the Swedish DCIS trial exhibited
lower recurrence rates.”” However, the trial found no evidence
in the relative risk of invasive and noninvasive recurrences
and no difference in distant disease-free or overall survival in
either arm.”

In 2007 Viani and colleagues™ published a meta-analysis of
the four prospective randomized DCIS trials comparing excision
alone with excision plus radiation therapy. Pooled data on 3665
patients revealed a 60% reduction of both invasive and DCIS
recurrences (P < .00001) with the addition of radiation therapy.
There was, however, no decrease in distant metastases in those
who received radiation therapy, nor was there any survival benefit.
Patients with high-grade lesions and involved margins received
the most benefit from radiation therapy.

In 2010, the Early Breast Cancer Trialists Collaborative Group
(EBCTCG)"" published an overview of the four randomized
DCIS trials, reaching very similar conclusions to Viani and col-
leagues.”” The EBCTCG reaffirmed a lower local recurrence rate
in all subgroups of patients who received adjuvant radiation
therapy but no significant effect on breast cancer or all-cause
mortality.”!

Tamoxifen for Ductal Carcinoma in Situ

Tamoxifen is now considered a standard adjuvant agent for local
control in DCIS patients undergoing breast conservation with or
without irradiation. This viewpoint is largely due to the initial
results of NSABP B-24'"% and the UK/ANZ Trial,” both which
claimed a small but significant benefit for ipsilateral local control
and contralateral chemoprevention.

Results of the NSABP B-24 trial'® were first published in 1999
and updated in 2011."""* In the B-24 protocol, more than 1800
DCIS patients were treated with excision and radiation therapy,
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and then randomized to receive either tamoxifen or placebo. After
15 years of follow-up, 16.6% of patients treated with placebo had
recurred locally, whereas only 13.2% of those treated with tamoxi-
fen had recurred.'"® The difference, although small, was statisti-
cally significant for invasive local recurrences but not for DCIS
recurrences.

Similar to the results of the NSABP B-24 trial, the UK/ANZ
Trial also demonstrated that tamoxifen significantly reduced the
incidence of ipsilateral DCIS recurrences but not invasive recur-
rences.”” The scale of risk reduction was comparable to those
observed in the NSABP B-24 trial. Moreover, tamoxifen provided
no additional benefit in those who were irradiated.”

However, in 2012 when Allred and colleagues reexamined the
rates of ipsilateral recurrences in a subset of 732 patients from
NSABP B-24 trial, p values for the differences between tamoxifen
versus placebo fell short of statistical significance."” Similarly,
when Cuzick and colleagues provided an update of the UK trial
in 2011," there was no significant difference in either ipsilateral
or contralateral events between patients with or without tamoxi-
fen therapy. These findings are exactly opposite those seen in the
NSABP B-24 trial."® Of interest, upon reanalysis, patients that did
not receive radiation showed significant differences in contra-
lateral events related to tamoxifen. Because only the ipsilateral
breast undergoes radiation therapy, it is unclear why contralateral
events are suppressed by tamoxifen in the nonirradiated group,
but not in the irradiated group.

Based on the results of these clinical trials, Warrick and Allred"*”
concluded that tamoxifen is probably overused and advocate more
selective use of the drug. They particularly note that a major
benefit would be seen in patients with estrogen-positive disease
who are premenopausal with extensive high-grade disease and/or
narrow margins. On the whole, the clinical benefit of tamoxifen
intervention based on the randomized trials is meager at best.

Determination of HER2/neu Status and
Potential Benefit of Neoadjuvant
Trastuzumab

The HER2/neu gene is amplified or overexpressed in approxi-
mately 25% to 30% of invasive breast carcinomas.'” It is now
standard of care to treat HER2/neu-positive invasive breast
cancers greater than 10 mm with the monoclonal antibody trastu-
zumab (Herceptin). Indeed, this therapy has had a major impact
on relapse in patients with HER2/neu-positive invasive breast
cancers. Although approximately 40% of DCIS lesions also
exhibitamplification and/or overexpression of HER2/neu,”*7>1741%
there is a lack of evidence that HER2/neu-positive DCIS will
respond to trastuzumab therapy in a manner equivalent to inva-
sive disease.

In 2012, Von Minckwitz and colleagues'*® examined the effect
of chemotherapy plus trastuzumab on HER2/neu-positive DCIS
adjacent to HER2/neu-positive invasive breast cancer. Treatment
reduced the volume of adjacent DCIS suggesting the possibility
of a therapeutic impact of chemotherapy plus trastuzumab on the
HER2/neu-positive in situ component.

In contrast, in 2011 Kuerer and colleagues'’ described the
results of a pilot study in which patients with large areas of
HER-2/neu-positive DCIS (mean 5.2 cm) received a single dose
of trastuzumab with follow-up surgical excision and reevaluation
14 to 28 days post therapy. No overt histologic response to the
biological therapy was recorded; there was no alteration in ki67
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or cleaved caspase.'”” However, pretreatment increased antibody-
dependent cell-mediated cytotoxicity."”

Predicting Local Recurrence in
Conservatively Treated Patients With DCIS

There are now sufficient, readily available data that can aid clini-
cians in differentiating patients who significantly benefit from
radiation therapy after excision from those who do not. These
same data can identify patients who are better served by mastec-
tomy because recurrence rates with breast conservation even with
the addition of radiation therapy are unacceptably high.

Our  research*?*?*72213915% = and  the  research  of
others” 100107198159 hag shown that various combinations of
nuclear grade, the presence of comedo-type necrosis, tumor size,
margin width, and age are all important factors that can be used
to predict the probability of local recurrence in conservatively
treated DCIS patients.

Treatment Selection for Patients With DCIS of
the Breast Using the University of Southern
California/Van Nuys Prognostic Index

In 2008 the NCCN included excision alone as an acceptable
treatment alternative for patients with DCIS, validating an actual
practice in the United States in which almost 50% of conserva-
tively treated patients do not receive postexcisional breast irradia-
tion."! However, the NCCN did not define the subset of patients
in which excision without radiation therapy was appropriate.'"’
Researchers have attempted to accomplish this for years but with
only marginal success. Multivariate analysis has shown that six
factors are independent predictors of local recurrence in patients
with DCIS treated with breast conservation: treatment (radiation
therapy yields a lower local recurrence rate than excision alone),
age (older age is better), size (smaller size is better), nuclear grade
(lower grade is better), margin width (wider margins are better),
comedonecrosis (no necrosis is better).'**'%

In 1995, the Van Nuys Classification was developed that used
a combination of nuclear grade and necrosis to predict local recur-
rence.”” In 1996, the Van Nuys Prognostic Index added size and
margin width to the numerical algorithm” and in 2002, the USC/
VNPI added age at diagnosis to the algorithm."”*'** These studies
collected all pathologic features in a prospective fashion but treat-
ment (excision alone vs. excision plus radiation therapy) was not
randomized.

The USC/VNPI was devised by combining four statistically
significant independent prognostic factors for local tumor recur-
rence (tumor size, margin width, age, and pathologic classification
(determined by nuclear grade and the presence or absence of
comedo-type necrosis). Each of the four prognostic predictors was
scored 1, 2, or 3, where 1 is the most favorable and 3 the least
favorable. Table 39.1 details this scoring system. The individual
scores for each of the four prognostic factors were added together
to give an overall score ranging from a low of 4 (least likely to
recur) to a high of 12 (most likely to recur). Prior published
recommendations were excision alone for those who score 4, 5,
or 6; excision plus radiation therapy for those who score 7, 8, or
9; and mastectomy for those who scored 10, 11, or 12.47

In this chapter, we use the USC/VNPI to analyze local recur-

rence rates and to update treatment recommendations in a large
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TABLE
The USC/VNPI Scoring System®

Score Size Margin VN Class Age

1 <15 mm >10 mm Grade 1-2 without >60
Necrosis

2 16-40 1-9 Grade 1-2 without 40-60
NEcrosis

3 >40 <1 Grade 3 <40

A score of 1 (best) to 3 (worst) is given for each of four factors (size, margin width, pathologic
classification, and age). The individual scores are totaled to give an overall USC/VNPI Score
ranging from 4 (best) to 12 (worst).

USC/VNPI, University of Southern California/Van Nuys Prognostic Index.

series of patients with pure DCIS for whom all histopathologic
factors were collected within a prospective database. When origi-
nally published in 1996, the Van Nuys Prognostic Index was based
on 333 patients.”” With five times as many patients accrued since
originally described, sufficient numbers of patients currently exist
for analysis by individual score rather than groups of scores.

From 1979 through 2015, 1855 patients with pure DCIS were
treated. No patients with invasive cancer, no matter how small
the invasive focus, were included; 576 patients were treated with
mastectomy, 424 with excision and standard radiation therapy,
131 with excision and intraoperative radiation therapy (IORT),
and 724 with excision alone.

No patient received any form of chemotherapy. Endocrine
therapy was used at the discretion of the medical oncologist.
Treatment was not randomized. Patient preference, after full dis-
closure and discussion of available data, was the major factor in
the treatment decision-making process.

Every effort was made to excise all lesions completely and to
examine microscopically all excised tissue. Localization by brack-
eting wires, intraoperative radiography of the specimen, and cor-
relation with the preoperative mammogram were performed in
every case. The specimen was oriented and margins were marked
with ink or colored dye.

IORT is a new and experimental form of therapy. Although
we have accrued 131 patients to a prospective IORT database, the
median follow-up for this subgroup in only 24 months. Therefore
they have not been included in any analyses in this chapter.

Pathologic Evaluation

The resected tissue was sectioned sequentially into uniform slices.
The entire resection was embedded in sequence. Pathologic evalu-
ation included determination of the histologic subtype, nuclear
grade, the presence or absence of comedo-type necrosis, the
maximal extent of the lesion, and margin width.

The size of small lesions was determined by direct measure-
ment of stained slides. The size of larger lesions was determined
by a combination of direct measurement and calculation accord-
ing to three-dimensional reconstruction with a sequential series
of slides. This approach is now the recommended protocol of the
College of American Pathologists and is an absolute prerequisite
for the determination of a USC/VNPI score.””*

Margin width was determined by direct measurement or ocular
micrometry. The smallest single distance between the edge of the
tumor and an inked line delineating the margin of normal tissue
was reported. Margins in patients who underwent reexcision and
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in whom no additional DCIS was found were reported as being
equivalent to 10 mm in width.

Pathologic classification was determined by dividing tumors
into three groups by using the Van Nuys DCIS Classification:
grade 1 = low or intermediate nuclear grade without necrosis;
grade 2 = low or intermediate nuclear grade with necrosis;
and grade 3 = high nuclear grade with or without necrosis. Necro-
sis was not quantified but classified as present or absent. Nuclear
grade was determined by the highest nuclear grade present, not
by average grade.

Any ipsilateral breast event, regardless of location, was included
in analyses called “all local recurrences.” However, a subgroup of
local recurrences were scored as “true local recurrences” if they
were at or near the primary tumor, within the same quadrant as
the primary tumor or within 5 cm of the primary tumor.

Statistical Analysis

Time to local recurrence, calculated as the time from date of
diagnosis to the date of local recurrence, was used as the end point.
Any ipsilateral breast event, regardless of quadrant, was counted
as alocal recurrence. The quadrant of recurrence was also recorded,
making it possible to analyze all local recurrences and same quad-
rant local recurrences. Data from patients who did not have a local
recurrence were censored at the date of last follow-up. Kaplan-
Meier plots were used to estimate the probability of remaining
free of local recurrence at 12 years. The statistical significance
between survival curves was determined by the log-rank test.

In previous papers, patients were grouped by USC/VNPI
scores of 4, 5, and 6, scores of 7, 8, and 9, and scores of 10, 11,
and12."” In this study, all analyses were done by individual scores
from 4 to 12. The goal was to define the parameters necessary
to allow a local recurrence rate of less than 20% at 12 years for
each individual score. Less than 20% local recurrence rate at 12
years was an arbitrary choice but seemed reasonable on the basis
of previously reported prospective randomized data; for example,
the NSABP-B17 data at 12 years showed a 16% local recur-
rence rate with irradiation and a 32% recurrence rate without
irradiation.’”'"®

Local recurrence rates, regardless of treatment were so low for
all patients who scored 4, 5, or 6 (<8% for all scores) that they
were grouped together in the final analysis. Local recurrence rates,
regardless of treatment, were so high for patients who scored 10,
11, or 12 (greater than 40% for all scores) that they were also
grouped together in the final analysis. Patients who scored 7, 8,
or 9 are shown by individual score.

Results

After removing 131 patients treated with excision plus IORT,
there were 1724 patients to be analyzed, 576 treated with mas-
tectomy, 424 treated with excision plus standard radiation therapy,
and 724 patients treated with excision alone.

Among 556 patients treated by mastectomy, there were 13
local recurrences, 9 of which were invasive. The Kaplan-Meier
probability of local recurrence at 12 years after mastectomy for
DCIS was 4%. Eleven (85%) local recurrences after mastectomy
occurred in patients who scored 10 to 12 using the USC/VNPIL.
There were 2 local recurrences after mastectomy in patients who
scored 7 to 9 and none in patients who scored 4 to 6.'”

Among 424 patients treated with excision plus radiation, there
were 79 local recurrences, 43 of which were invasive. The Kaplan-
Meier probability of any local recurrence at 12-years after excision
plus radiation therapy for DCIS was 24%. When same quadrant
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local recurrence is used as the end point, there were 58 true local
recurrences after excision plus radiation therapy. The Kaplan-
Meier probability of true local recurrence at 12-years after excision
plus radiation therapy for DCIS was 19%. Twenty-one local
recurrences (27%) were in quadrants different from the index
lesion and considered to likely represent new primaries.

Among 724 patients treated with excision alone, there were 130
local recurrences, 54 (42%) of which were invasive. The Kaplan-
Meier probability of any local recurrence at 12 years after excision
alone for DCIS was 31%. When true local recurrence is used as the
end point, there were 118 true local recurrences after excision plus
radiation therapy. The Kaplan-Meier probability of true local recur-
rence at 12 years after excision alone for DCIS was 29%. Twelve
local recurrences (9%) were in quadrants different from the index
lesion and considered to most likely represent new primaries.

The average follow-up was 88 months for all patients, 105
months for patients who received radiation therapy, 79 months
for patients treated with excision alone, and 84 months for
patients treated with mastectomy.

Thirteen patients treated with breast conservation developed
metastatic breast cancer after a local invasive recurrence, 11 of
whom died from breast cancer. Eighty patients died from causes
not related to breast cancer. The 12-year Kaplan-Meier probability
of dying from breast cancer among all 1724 patients with DCIS
was 0.8%. A meta-analysis of four prospective randomized DCIS
trials by Viani and colleagues™ revealed that the probability of
dying from breast cancer after treatment for DCIS was extremely
low and statistically identical regardless of treatment.

Fig. 39.5 shows 392 patients with scores of 4, 5, or 6 analyzed
by treatment (excision alone vs. excision plus radiation therapy).
The local recurrence rate at 12 years for all patients who received
radiation therapy was 3.5%. As all local recurrences after radiation
therapy were in different quadrants, the true local recurrence rate
should be considered 0%. For those treated with excision alone,
the all local recurrence rate was 7.5% (P = nonsignificant). The
same quadrant or true local recurrence rate was 6.7%. When
analyzed by individual score, those who scored 4, 5, or 6, regard-
less of treatment, had a local recurrence rate less than 8% at 10
years and hence were grouped together.

Fig. 39.6 shows 638 breast conservation patients who scored
7, 8, or 9. Neither treatment curve meets the less than 20% local
recurrence guideline at 12 years. Therefore each score (7, 8, and
9) was analyzed individually by various margin widths (1, 2, 3, 5,
and 10 mm), with and without radiation therapy.
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« Fig. 39.5 Local recurrence-free survival for 392 patients with University
of Southern California/Van Nuys Prognostic Index (USC/VNPI) scores of
4, 5, or 6 analyzed by treatment: 79 excision plus radiation therapy (blue)
versus 313 excision alone (red). NS = no significant difference.

Downloaded for JANE O'BRIEN (obrnj@hotmail.com) at Royal Australasian College of Surgeons from ClinicalKey.com.au by Elsevier on May 01, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.




572 SECTION XIlII

1.2 —
1
§ 6 "h‘-&‘
o r iati o T
& 4 283|Radiation therapy
L [355|Excjsion alone p=.002
2
0 n n n n n n n n n n n n
o 1 2 3 4 5 6 7 8 9 10 11 12

Years

* Fig. 39.6 Local recurrence-free survival for 638 patients with University
of Southern California/Van Nuys Prognostic Index (USC/VNPI) scores of
7,8, or 9 analyzed by treatment: 283 excision plus radiation therapy (blue)
versus 355 excision alone (red) (p = .002).
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» Fig. 39.7 (A) Local recurrence-free survival for 269 patients with Uni-
versity of Southern California/Van Nuys Prognostic Index (USC/VNPI)
scores of 7 analyzed by treatment: 103 excision plus radiation therapy
(blue) versus 166 excision alone (red) (o = .06). (B) Local recurrence-free
survival for 120 patients with USC/VNPI scores of 7 and margin width of
3 mm or more treated by excision alone.

Fig. 39.7A shows 269 patients who scored 7. The local recur-
rence rate at 12 years for those who scored 7 and received radia-
tion therapy was 16% but for those treated with excision alone,
it was 28%. The next step was to analyze various margin widths
for patients who scored 7 and were treated with excision alone to
find the margin width necessary to lower the local recurrence rate
to less than 28% at 12-years.

Fig. 39.7B shows 120 patients who scored 7, were treated with
excision alone, and who had margin widths of 3 mm or more.
This subgroup had a local recurrence rate of 16% at 10 years,
meeting the requirement.

This process was repeated for patients who scored 8 to 12. The
minimum treatment necessary to achieve a local recurrence rate
less than 20% at 10 years is detailed in Table 39.2. Regardless of
margin width, no patient who scored 10, 11, or 12 could achieve
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« Fig. 39.8 Local recurrence-free survival for 118 patients with University
of Southern California/Van Nuys Prognostic Index (USC/VNPI) scores of
10, 11, or 12 analyzed by treatment: 62 excision plus radiation therapy
(red) versus 56 excision alone (blue) (p < .001).

-:188 Minimum Treatment Recommendations to
EERA  Achieve a Local Recurrence Rate Less Than 20%
at 12 Years Using the USC/VNPI Scoring System

USC/VNPI Treatment 12-Year Recurrence
4,5,0r6 Excision alone <8%
7, Margins >3 mm Excision alone 16%
7, Margins <3 mm Radiation 19%
8, Margins >3 mm Radiation 11%
8, Margins <3 mm Mastectomy 0%
9, Margins >3 mm Radiation 17%
9, Margins <3 mm Mastectomy 0%
10,11, 0r 12 Mastectomy 8%

USC/VNPI, University of Southern California/Van Nuys Prognostic Index.

a local recurrence rate less than 40% with radiation therapy, and
it was necessary to recommend mastectomy for the entire group.
Fig. 39.8 shows 118 breast conservation patients who scored 10,
11, or 12.

Discussion of Using USC/VNPI to Select Treatment

Radiation therapy after excision for DCIS has routinely been
shown to decrease the local recurrence rate by approximately 50%
in multiple prospective randomized trials.”"*'**""*1% Despite
this, no trial has demonstrated difference in breast cancer specific
survival, regardless of the treatment used.”” Because no treatment
is associated with an increase in survival, whenever possible we
should strive for the lowest amount of treatment that yields an
acceptable local recurrence rate.

With five times as many patients as originally published, the
USC/VNPI can be more finely tuned to aid in the treatment
decision-making process. To achieve a local recurrence rate of less
than 20% at 10 years, our data support excision alone for patients
scoring 4, 5, or 6 and patients who score 7 but have margin widths
3 mm or greater.

Excision plus radiation therapy achieves the less than 20%
local recurrence requirement at 10 years for patients who score 7
and have margins less than 3 mm, patients who score 8 and have
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margins 3 mm or greater, and for patients who score 9 and have
margins 5 mm or greater.

Mastectomy is required for patients who score 8 and have
margins less than 3 mm, who score 9 and have margins less than
5 mm and for all patients who score 10, 11, or 12 to keep the
local recurrence rate less than 20% at 10 years.

If the closest margin width is less than 10 mm and the patient
is amenable to reexcision, the USC/VNPI can theoretically be
lowered by 1 to 2 points. Margin width is the only variable under
surgical control. Neither grade nor size can be reduced by
reexcision.

The pattern of local recurrence in patients treated with excision
alone and excision plus radiation therapy is different and merits
comment. Ninety-one percent of local recurrences in patients
treated with excision alone occurred within the same quadrant as
the index lesion compared with only 73% in patients treated with
excision plus radiation therapy (P < .001). Fifty-four of 130
(42%) of local recurrences were invasive in patients treated with
excision alone whereas 43 of 79 (54%) of local recurrences were
invasive in patients treated with excision plus radiation therapy
(P<.01). The median time to local recurrence after excision alone
was 39 months, whereas after excision plus radiation therapy, it
was 66 months (P < .01). Radiation therapy has a profound
impact on the nature, location, and timing of local recurrence in
patients with DCIS.

The choice of less than 20% local recurrence rate at 10 years was
somewhat arbitrary, although the NSABP reported 19.6% at 15
years for patients treated with excision and radiation therapy.'"® If
one were to elect 10% or 15% as the maximum allowable recurrence
rate, the recommendations would change to include more mastec-
tomies, more radiation therapy, and less excision alone. If one were
to accept 25% or even 30% as the maximum allowable recurrence
rate, the recommendations would change to include more excision
alone, more radiation therapy, and fewer mastectomies.

Using the USC/VNPI for Patients
Undergoing Mastectomy

Patients with DCIS who are treated with mastectomy seldom
recur locally or with metastatic disease. We questioned whether
the USC/VNPI could predict these infrequent events.'”” In our
series 576 patients with pure DCIS were treated with mastectomy.
Average follow-up was 86 months. 16 patients developed recur-
rences: 2 metastatic without local recurrence, 1 metastatic with a
preceding local recurrence, and 13 local recurrences without meta-
static disease. Eleven of 16 (69%) recurrences were invasive; five
(31%) were DCIS. Fifteen of 16 (94%) patients who recurred had
multifocal disease; 10/16 (63%) had multicentric disease. Using
the USC/VNPI, patients scoring 4 to 9 were compared with those
scored 10 to 12 in Table 39.3 and Fig. 39.9.

DCIS patients scoring 10 to 12 using the USC/VNPI were
significantly (P < .001) more likely to develop recurrence after
mastectomy than patients scoring 4 to 9. At particularly high risk
were young patients with large high-grade tumors and close or
involved mastectomy margins. These data should be used when
counseling a patient who is considering postmastectomy radiation
therapy.

Oncotype DX Breast DCIS Score

Which conservatively treated DCIS patients will develop local
recurrences, and will the recurrence be invasive? Recently, a

CHAPTER 39 Ductal Carcinoma in Situ of the Breast

TABLE
Using the USC/VNPI for Mastectomy

USC/VNPI Score 4-9 10-12  PValue
N 303 273

Average age 55 47 <.01
Average nuclear grade 2.07 11 <.01
Local recurrence only 2 11 <.01
Local recurrence then metastatic 0 1 NS
Metastatic only 0 2 NS
No. invasive recurrences 2 9 <.01
Probability recurrence at 12 years 1.2% 8% <.01

NS, Nonsignificant difference; USC/VINPI, University of Southern California/Van Nuys Prog-
nostic Index.

Five hundred seventy-six patients who underwent mastectomy were assigned USC/VNPI
scores and divided into those who scored 4 to 9 versus those who scored 10 to 12. The
groups are compared in the table.
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* Fig. 39.9 Local recurrence-free survival for 576 mastectomy patients
grouped by University of Southern California/Van Nuys Prognostic Index
(USC/VNPI). 303 mastectomy patients who scored 4 to 9 (blue) versus
273 patients who score 10 to 12 (red) (o < .01).

multigene expression assay called Oncotype DX Breast for DCIS
(Genomic Health, Redwood City, California) was developed in
an effort to shed light on these two questions that physicians have
been asking for decades.'®” The assay evaluates the expression level
of seven prognostic genes normalized to the expression of five
reference genes to calculate the DCIS score (ranging from 1 to
100) and is completely independent of the clinicopathologic fea-
tures of a tumor.'” Similar to the USC/VNPI, the Oncotype DX
Breast DCIS score is intended to help select low-risk DCIS
patients that do not require radiation therapy.

The Oncotype DX Breast DCIS assay was validated by Solin and
colleagues using tissue samples of patients enrolled in the Eastern
Cooperative Oncology Group (ECOG) E5194 study, a nonran-
domized, prospective, multicenter study designed to compare the
treatment of DCIS using surgical excision with or without radia-
tion therapy.'®'® When test DCIS scores were divided into low-
risk (DCIS score <39), intermediate-risk (DCIS score 39—-54), and
high-risk (DCIS score >55) groups,'® the overall local recurrence
rates were found to be 10.6%, 26.7%, and 29.5% respectively at
10 years.'® At 10 years, the invasive local recurrence rates for the 3
groups were 3.7%, 12.3%, and 19.2%, respectively.'” These data
have been supported in a Canadian population-based validation
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study.'®” Thus both study authors concluded that the Oncotype DX
Breast DCIS test predicts the risk of both local and invasive local
recurrences and provides physicians with data that complements
traditional clinical and pathologic data.

However, the majority of physicians that order this test do not
appreciate the limitation of these validated results. First, only very
low-risk DCIS patients were enrolled in the ECOG E5194 study.
The ECOG E5194 study was restricted to patients with tumor
margins = 3 mm. Permissible size was also restricted, with low- or
intermediate-grade DCIS < 25 mm and high grade < 10 mm in
size. Therefore the Oncotype DX Breast DCIS score is only appli-
cable that meet these criteria. Second, although the results of the
population-based study by Rakovitch and colleagues support
the overall conclusions of the ECOG E5194 study, it also draws
attention to the inability of the DCIS score to differentiate
intermediate- and high-risk DCIS.'"” Specifically, in situ tumors
with intermediate and high Oncotype DX Breast DCIS scores
exhibited similar recurrence risks (33% and 27.8%, respec-
tively).'”” Third, because the assay does not account for predictive
factors such as age, margin width, extent of disease, and necrosis
it is unlikely to be accurate for the majority of patients. Finally,
the cost of the test is excessive, currently costing each patient
approximately $4000 out of pocket.

There may come a time when there is an affordable genetic test
that can accurately predict the likelihood of both local recurrence
and local invasive recurrence in the majority of DCIS patients.
However, this will not be a test that does not take into account
proven predictive factors.

Sentinel Node Biopsy for Ductal
Carcinoma in Situ

Although axillary lymph node dissection for DCIS patients has
been abandoned for more than 20 years,"""” we do perform
sentinel node biopsy on selected DCIS patients. We perform it
for all patients with DCIS who are undergoing a mastectomy. In
addition, we perform sentinel node biopsy if there is any suspicion
on breast imaging or core biopsy pathology that there may be an
invasive component. We also perform a sentinel node biopsy for

palpable DCIS.

Summary

DCIS is now a relatively common disease, and its frequency is
increasing. Most DCIS detected today will be nonpalpable and
will be detected by mammographic calcifications. It is not uncom-
mon for DCIS to be larger than expected by mammography, to
involve more than one quadrant of the breast, and to be unicentric
but multifocal in its distribution. Not all microscopic DCIS will
progress to clinical cancer, but if a patient has DCIS and is not
treated, she is more likely to develop an ipsilateral invasive breast
cancer than is a woman without DCIS.

The initial breast biopsy should be a percutaneous image-
guided core biopsy. After establishment of the diagnosis, the
patient should be counseled. Preoperative evaluation should
include digital mammography with magnification views and
ultrasonography. MRI is liked by some, shunned by others. We
obtain an MRI on every patient diagnosed with any form of breast
cancer. If she is motivated for breast conservation, the surgeon,
plastic surgeon, and radiologist should plan the procedure together
carefully, using multiple wires to map out the extent of the lesion.

Current Concepts and Management of Early Breast Carcinoma (T, Tric, T1)

The first attempt at excision is the best chance to get a complete
excision with a good cosmetic result. Reexcision often yields a
poor cosmetic result and the overall plan should be to avoid reex-
cision whenever possible.

High-grade comedo DCIS is more aggressive and malignant
in its histologic appearance and is more likely to be associated
with a subsequent invasive cancer than the lower-grade noncom-
edo subtypes. Comedo DCIS treated conservatively is also more
likely to recur locally than noncomedo DCIS. However, separa-
tion of DCIS into two groups by architecture is an oversimplifica-
tion and does not reflect the biological potential of the lesion as
well as stratification by nuclear grade and comedo-type necrosis.

The USC/VNPI uses five independent predictors to predict the
probability of local recurrence after conservative treatment for
DCIS: tumor size, margin width, nuclear grade, age, and the
presence or absence of comedo-type necrosis. In combination,
they can be used as an aid to identifying subgroups of patients
with different recurrence potentials. For example, patients who
score 4, 5, or 6 using the USC/VNPI have extremely low prob-
abilities of local recurrence after excision alone. If size cannot be
accurately determined, margin width by itself can be used as a
surrogate for the USC/VNP], although it is not as precise and is
associated with an increased risk of local recurrence.

Oncoplastic surgery combines sound surgical oncologic prin-
ciples with plastic surgical techniques. Coordination of the two
surgical disciplines may help to avoid poor cosmetic results after
wide excision and may increase the number of women who can
be treated with BCS by allowing larger breast excisions with more
acceptable cosmetic results. Oncoplastic surgery requires coopera-
tion and coordination of surgical oncology, radiology, and pathol-
ogy. Oncoplastic resection is a therapeutic procedure, not a breast
biopsy, and is performed on patients with a proven diagnosis of
breast cancer. New oncoplastic techniques that allow for more
extensive excisions can be used to achieve both acceptable cosme-
sis and widely clear margins, reducing the need for radiation
therapy in many cases of DCIS."”!

When considering the entire population of patients with DCIS
without subset analyses, prospective randomized trials have shown
that postexcisional radiation therapy can reduce the relative risk
of local recurrence by about 50% for conservatively treated
patients. However, in some low-risk DCIS patients, the costs may
outweigh the potential benefits. Despite a relative 50% reduction
in the probability of local recurrence, the absolute reduction may
be only a few percent. Moreover the local recurrence rate at 15
years for NSABP B-17’s irradiated arm is 20%.""® Although local
recurrence is extremely important, breast cancer—specific survival
is the most important end point for all patients with breast cancer,
including patients with DCIS, and no DCIS trial has ever shown
a survival benefit for radiation therapy compared with excision
alone.

In recent years, an increasing number of selected patients with
DCIS have been treated with excision alone. Excision alone has
now become an acceptable form of treatment for selected patients
since the 2008 NCCN Guidelines.'"” The decision to use excision
alone as treatment for DCIS should only be made if the patient
has been fully informed and has participated in the treatment
decision-making process.
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