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Two to three decades ago, a mgjority of breast carcino-
mas were invasive at the time of detection. Among the
relatively uncommon in situ carcinomas, a majority pre-
sented as papable masses that were predominantly a
morphologically high-grade ductal in situ carcinoma
(DCIS). The definition of in situ carcinoma emphasized
the absence of stromal invasion, indicating that the major
diagnostic issue was separation of an invasive from a
generally florid, high-grade in situ carcinoma. Simple
mastectomy was the accepted treatment for in situ carci-
nomas, whether ductal or lobular in type.

With the widespread use of screening mammography
in the United States, a dramatic change has occurred in
the frequency, management, and types of DCIS detected.
Contrary to the palpable in situ carcinomas of the yester-
years, the mammographically detected lesions are invisi-
ble to the naked eye. The proportion of breast carcino-
mas diagnosed as DCIS increased from 2.8% in 1973 to
14.4% in 1995 [3]. While close to 90% of premammog-
raphy DCIS were of the high-grade comedo type, nearly
60% of mammographically detected lesions are non-
comedo, and this percentage is increasing. Relative to
the premammographic era (prior to the 1980s) when
mastectomy was the treatment of choice, a drastic
change has occurred in the management of women with
DCIS. Of the 28,958 women with DCIS diagnosed in
1995, 37.2% were treated by means of mastectomy,
30.6% had lumpectomy with radiation therapy, 30.4%
had lumpectomy without radiation therapy, and another
1.8% received no further therapy following excisional
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biopsy [3]. The type of therapy for a woman with DCIS
is often geographicaly influenced rather than dictated
purely on the basis of morphology, extent, or both.
Screening mammography has resulted not only in an in-
creased incidence of DCIS and the proportion of low-
grade DCIS but also an increase in the number of young-
er women with DCI'S encountered in our practice as con-
sultant pathologists at the Armed Forces Institute of Pa-
thology (AFIP).

Interestingly, despite the more limited surgical exci-
sions, mortality from “DCIS’ has declined. While 3.4%
of women with a diagnosis of DCIS diagnosed between
1978 and 1983 (premammographic era) died of breast
cancer within 10 years — even though a magjority of these
women had mastectomy for treatment of their lesion —
only 1.9% of women diagnosed with DCIS between
1984 and 1989 died of breast cancer within 10 years, de-
spite the increasing trend toward lumpectomy [3]. Judg-
ing from the 10-year follow-up period currently avail-
able for these women, it appears asif “DCIS per seis not
a life threatening disease” [3]. The deaths that do occur
are probably related to an undetected invasive carcinoma
present at the time of the initial diagnosis of DCIS, pro-
gression of residual, incompletely excised DCIS to inve-
sive carcinoma, or development of a de novo invasive
carcinoma elsewhere in the breast [3].

Mammography has also increased detection of a vari-
ety of other proliferative lesions within the duct system
that can be confused with the non-necrotic variants of in
situ ductal carcinoma. As a result, morphologic defini-
tions have had to refocus on defining the lowest thresh-
old for a diagnosis of DCIS or lobular in situ carcinoma
(LCIS). These definitions, based mainly on data from
premammographic biopsies, resulted in categorization of
intraductal proliferations into intraductal hyperplasia
(IDH), atypica intraductal hyperplasia (AIDH), and
DCIS.

Initially, even cases of florid ordinary IDH were des-
ignated as AIDH [20]. As such, AIDH was not found to
be associated with an increased risk for subsequent de-
velopment of invasive carcinoma. Subsequently, IDH
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was separated from AIDH based on cytologic features,
while AIDH was separated from low-grade DCIS based
purely on quantity [22, 29]. Based on this classification
system, it was proposed that the relative risk (RR) for
subsequent development of invasive carcinoma associat-
ed with a diagnosis of IDH and AIDH is 1.9 (mild) and
5.3 (moderate) times that of women with non-prolifera-
tive lesions, respectively [2], in comparison with a RR of
11 times for DCIS [21]. A second study compared the
absolute risk for subsequent development of invasive
carcinoma among 117 women with IDH and 82 with
AIDH. The absolute risk for subsequent development of
invasive carcinoma among 117 women with IDH was
2.6% compared with an absolute risk of 9.8% for the 82
women with AIDH. Furthermore, the average interval to
the subsequent development of invasive carcinoma was
over 14.3 years for women with IDH compared with
8.3 years for those with AIDH. Two dlightly different
criteria proposed by two groups basically promoted ap-
plication of an arbitrary quantitative criterion to separate
morphologically identical lesions into atypical hyperpla-
sia and carcinoma in situ [22, 29]. Since mastectomy
was the treatment of choice for DCIS regardless of its
guantity or extent, the concept of AIDH was promoted
by one group mainly to prevent mastectomy for lesions
that were morphologically identical to low-grade DCIS
but 2 mm or lessin size[29].

Unfortunately, significant inter-observer variability is
noted when intraductal proliferations are classified into
IDH, AIDH, and DCIS even when experts in breast pa-
thology use the same set of criteria[25, 26]. The discrep-
ancy is even much wider when community and academic
surgical pathologists review these lesions [23]. The prob-
lem of inter-observer variability in separating AIDH
from low-grade DCIS has persisted judging from the
large number of such cases sent to us for consultation
and despite frequent courses and numerous papers ad-
dressing the diagnostic criteria. Multiple studies that
claim to have used the criteria of Page et al. for assess-
ment of RR of subsequent development of invasive
breast carcinoma among women with AIDH have come
up with drasticaly different RR figures [1, 10, 11, 12,
24]. These figures range from a low of 2.4 (much closer
to the RR of 1.9 associated with IDH) to a high of 13,
which is even higher than the RR of 8-10 and 11 sug-
gested for DCIS [2, 6], attesting to the futility of this at-
tempt. In effect, the same lesion may be designated as a
cancer (DCIS) by one pathologist but a non-cancer
(AIDH or IDH) by another. Depending on what it is
called, the patient may have re-excision, radiation thera-
py, and even mastectomy or may simply enter a life-long
follow-up regimen. This inter-observer variability would
impact cancer statistics and any data and study that in-
cludes low-grade DCIS or AIDH, not to mention the
psychological impact on patients who may be told they
have cancer by one reviewer and hyperplasia by another
or vice versa.

The increasing sophistication of detection techniques
has resulted in identification of a large number of the

various types of intraductal epithelial proliferations other
than DCIS. Meanwhile, the difficulty in obtaining rea-
sonable inter-observer agreement on whether a lesion is
cancer (albeit in situ) or simply a variant of hyperplasia
has persisted. Because of these difficulties and their con-
seguences, we have proposed a shift in paradigm from a
division of intraductal proliferations into basically can-
cer and non-cancer to the consideration that all of these
proliferations are intragpithelial neoplasias that consti-
tute risk factors, albeit of variable magnitude, for subse-
quent development of invasive carcinoma [27, 28]. In a
similar context, the term “lobular neoplasia” was first in-
troduced by Haagensen for the spectrum of atypical,
loosely cohesive, uniform small epithelial cells prolifer-
ating in a solid occlusive fashion within the lobules, with
or without a pagetoid extension into the adjacent termi-
nal duct [7]. At AFIP, we immediately accepted Haagen-
sen’s terminology and started using it routinely since the
publication of Haagensen's classic paper in 1978 [7].
Application of the same concept for ductal type prolifer-
ations in the breast was not even considered at the time
due to the far more heterogeneous nature of the intraduc-
tal proliferations. Indeed, the two dlightly different crite-
ria proposed for intraductal proliferations in 1985 [22]
and 1990 [29] subdivided the ductal-type proliferations
into IDH, AIDH, and DCIS. The latter [29], in particular,
emphasized cytologic atypia as the feature that separates
AIDH from IDH, while it was the presence of cytologic
atypia identical to that observed in low-grade DCIS that
linked AIDH to low-grade DCIS. Composed of the same
cell population, in effect, AIDH was simply a smaller or
guantitatively more limited version of low-grade DCIS.

Having been the principal investigator for one of
those studies, our main aim in using the term AIDH was
to prevent mastectomy for those minuscule lesions that
were defined arbitrarily as 2 mm or less in maximum di-
mension, even though qualitatively they were identical
to low-grade DCIS [29]. Subsequently, Rosai proposed
the designation of mammary intraepithelial neoplasia
when he noted significant inter-observer variability in
the interpretation of borderline mammary intraductal
proliferations [25]. Due to the heterogeneity of the mor-
phologic phenotypes of ductal intraepithelial prolifera-
tions, acceptance of the concept of ductal intraepithelial
neoplasia (DIN) was more difficult without further ex-
ploration and information.

With increasing support from molecular studies [8,
15, 16], we recently suggested the designation of DIN
and offered a translational table for conversion of the
currently used terminology [27, 28]. In effect, we have
restricted the term “carcinoma’ to lesions that have in-
vaded the stroma. Neoplasia is defined simply as a pro-
liferation that serves no physiologic function. In the DIN
system (Table 1), basically high-grade DCIS has become
grade 3 DIN (Fig. 1). Furthermore, grade two DCIS be-
comes grade 2 DIN (Fig. 2), grade 1 DCIS and AIDH
are grouped together as DIN1c (Fig. 3). Finaly, flat epi-
thelial atypia without intraluminal proliferation is desig-
nated as DIN1b (Fig. 4), while IDH is designated DIN1a



Table 1 Current ducta intraepithelia neoplasia (DIN). Special
types include non-comedo apocrine and clear cell phenotypes.
References: [27, 28]. IDH intraductal hyperplasia; AIDH atypical
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intraductal hyperplasia; DCIS ductal carcinomain situ; crib cribri-
form; micropap micropapillary

Proposed DIN Current designation Pleomorphic Necrosis Re-excision,
classification nuclear atypia if marginis+
DINla IDH —or+ No No
DIN1b AIDH, flat monomorphous type -2 - 2INo
DIN1cP <2mm AIDH Yes
>2 mm DCIS, grade 1 (crib/micropap) -2 - Yes
DIN2b DCIS, grade 2 - + Yes
(Crib/micropap + necrosis or atypia) +(+) +
Special types, specify
DIN3® DCIS, grade 3 +++ +++ Yes
(Anaplastic DCIS, +/— necrosis) +++ -

aNo significant pleomorphic nuclear atypiais present, although at
least a minor degree of atypiais assumed in all DCIS (and AIDH)
proliferations

b Specify precisely in millimeters

Table 2 Initial ductal intraepithelial neoplasia (DIN) proposal. References: [27, 28]. IDH intraductal hyperplasia; AIDH atypical intra-
ductal hyperplasia; DCISductal carcinomain situ; crib cribriform; micropap micropapillary

Proposed DIN Current designation Pleomorphic Necrosis Re-excision,
classification nuclear atypia if marginis+
DINla IDH - —or+ No
DIN1b AIDH, flat monomorphous AIDH A - No
DIN1c AIDH, extensive® DCIS, -2 - Yes
grade 1 (crib/micropap)
DIN2 DCIS, grade 2 - + Yes
(Crib/micropap + necrosis or atypia) +(+) +
DIN3 DCIS, Grade 3 +++ +++ Yes
(Anaplastic DCIS, +/— necrosis) +++ -

aNo significant pleomorphic nuclear atypiais present, although at
least a minor degree of atypiais assumed in all DCIS (and AIDH)
proliferations.

(Fig. 5). One important advantage of the DIN terminolo-
gy isthat it incorporates into the system a variety of flat
lesions that simply show replacement of the native epi-
thelial cell layer by a single layer of mildly (monomor-
phous) to severely atypical (polymorphous) cells with or
without necrosis. These flat lesions are often missed be-
cause of the absence of intraluminal hyperplasia.

Initially, separation of AIDH and low-grade DCIS was
retained to help with the adjustment to the DIN system
from the IDH, AIDH, DCIS classification (Table 2). With
the increasing application and understanding of the DIN
classification, coupled with the molecular findings sup-
porting the similarities between AIDH and low-grade
DCIS, the system was further simplified. This was ac-
complished by combining AIDH with low-grade DCIS
(DIN1c) and requiring quantification of the extent/size of
the lesions as a totally separate parameter. The quantity is
included in parenthesis next to the diagnosis. Although
cytologically identical to low-grade DCIS and unequivo-
cally proven to be very similar to adjacent well-differenti-
ated in situ or invasive carcinomas at the molecular level
[14], the flat (monomorphous) epithelial atypia remains
in the DIN1b category until we learn more about its clini-
ca implications. In the simplified current version

b Extensive AIDH equals partial involvement by cribriform or mi-
cropapillary in >20 duct cross sections or similar involvement dis-
tributed over 1.5 cm

(Table 1), once the cytologic features of low-grade DCIS
are identified either partially or completely involving a
duct, it is designated as DIN1c whether it is 1, 2, or
10 mm. The size or extent (quantity) of the lesion is add-
ed in parenthesis next to the diagnosis. Quantification is
absolutely necessary to direct management of the patient.
Regardless of its quantity, the presence of DIN1c at the
margin or within 2 mm of the margin requires re-excision
in my opinion. Its presence in a core biopsy would re-
quire an excisiona biopsy aswell. Thisis the best way to
ascertain complete excision and precise determination of
the actual size/extent of the lesion.

Once a localized DIN1c of up to 2 mm (AIDH) is
completely excised with an approximate 2-mm margin,
either no further therapy or tamoxifen therapy may be all
that the patient would require. This approach may even-
tually be extended to the management of completely ex-
cised, margin clear (>2 mm from margin) DIN1c lesions
that are up to 5 mm in size/extent. Our proposals are
based on reviewing a tremendous number and a wide
range of variations possible among ductal intraepithelial
proliferations. Over 1000 DIN lesions are reviewed an-
nualy in the Gynecology and Breast Pathology Depart-
ment of AFIP.






Basicaly, we have accepted that AIDH is a smaller
version or a more limited quantity of low-grade DCIS.
By providing the size of the lesion, we alow for man-
agement that might vary based on lesion size since
smaller lesions may not and often do not have the same
clinical implications as larger ones. There is no need to
use different terms merely because of differences in le-
sion size. It is well accepted that a small invasive breast
carcinoma does not behave the same as a larger invasive
carcinoma. Nonetheless, a 3-mm invasive breast carcino-
ma without axillary node metastases is given the same
designation as a 2.5-cm invasive carcinoma with axillary
node metastases.

It is important to note that DIN does not necessarily
imply a continuous progression from one grade to the
next. Even based on purely morphologic features, there
is not good evidence to support progression from lower-
grade DIN1a (IDH) to the higher-grade lesions (DIN 3 or
high-grade DCIS) through intermediate grades of DIN1c
or DIN2 (low- or intermediate-grade DCIS, respective-
ly). While any of these lesions has the potential to pro-
gress to an invasive carcinoma, none necessarily reflects
an obligate precursor of invasive carcinoma with the
highly probable exception of DIN 3 (high-grade DCIS).
There is not even sufficient evidence that low-grade
DCIS would always progress to high-grade DCIS. There
is not enough information concerning DIN2 (intermedi-
ate-grade DCIS) on this issue. A proportion of these in-
traepithelial neoplasias, the precise quantity of which has
not been established, does appear to progress from a
lower grade to higher grades based on the finding of var-
ious stages in the same biopsy and identification of
shared molecular features among the high- and low-
grade lesions. Progression is most readily recognizable
in the case of flat DIN1b advancing to DIN1c through
development of epithelial tufts and bridges, and DIN1c

Fig. 1 Ductd intraepithelia neoplasia, grade 3 (DIN3=grade 3
ductal in situ carcinoma). High-grade nuclei, with or without ne-
crosis, are the hallmark of high-grade DIN

Fig. 2 Ductd intraepithelia neoplasia, grade 2 (DIN2=grade 2
ductal in situ carcinoma). The most common DIN2 is character-
ized by a cribriform proliferation of uniform, low nuclear-grade
cellswith intraluminal necrosis.

Fig. 3 A Ductd intraepithelial neoplasia 1c (DIN1c), cribriform
type. A Cribriform proliferation of uniform, low nuclear-grade
cells is the most common phenotype of DIN1c. This lesion in-
volved multiple adjacent ducts measuring 7 mm in extent (low
grade DCIS). B DIN1c, <1 mm [atypical intraductal hyperplasia
(AIDH)]

Fig. 4 DIN1b (flat epithelial atypia). A The native epithelial cell
layer is replaced by a flat proliferation of stratified spindle cells.
B, C A rare focus of epithelia tufting, arcading, or mounding is
acceptable in this category

Fig. 5 DIN1a [intraductal hyperplasia (IDH)]. Despite the abun-
dant epithelial proliferation, the lack of morphologically apparent
(cytologic) atypia of the type characterized by uniform cells with
round to ovoid nuclei and subtle increased nuclear/cytoplasmic ra-
tio qualifies this lesion as the lowest level risk for subsequent de-
velopment of invasive carcinoma
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advancing to DIN2 through development of either focal
intraluminal necrosis or focal moderate nuclear pleomor-
phism. When high- and low-grade DIN are present in
different ducts within the same biopsy, it is possible and
more likely that they reflect two completely separate and
unrelated clones. When low- and high-grade cells are
present in the same duct with transition through interme-
diate grade cells, however, the likelihood of progression
must be considered. Nonetheless, such progression prob-
ably occurs in a relatively small proportion of cases.
Most low-grade intraepithelial lesions remain low grade
on recurrence and develop into a low-grade invasive car-
cinoma when they invade, while the high-grade lesions
remain high grade[13].

Unlike some who may prefer a two-grade system
(low- and high-grade), | strongly believe that an interme-
diate grade is necessary. We place all unusual variants of
DCIS that lack high-grade nuclear features with or with-
out necrosis into the intermediate category of DIN2 and
specify the subtype (i.e., non-comedo apocrine, clear-
cell, spindle-cell, etc.). More frequently, DIN2 consists
of cribriform or micropapillary DCIS with either mild to
moderate nuclear atypia, necrosis, or a small amount of
both. It may be true that the present clinical studies on
DCIS have failed to note significant distinctions in out-
come between low-grade and intermediate or intermedi-
ate and high-grade lesions depending on how these cases
have been classified and the number of casesin each cat-
egory. Since the approach to management of these tu-
morsis basically similar (excision with or without radio-
therapy), we may not see any differences in the outcome.
This does not imply that they would not respond differ-
ently once the optimal treatment for those subtypes is
recognized. For example, apocrine DCIS generally lacks
estrogen receptors and progesterone receptors, but it
does have androgen receptor immunoexpression [30]. It
is incredible that this important information is not being
further explored in the management of women with apo-
crine lesions. If clinicians continue to ignore such infor-
mation and require a simplistic approach to management
based on low- or high-nuclear grade, then alot of poten-
tially significant information would become irrelevant.

The advantages of the DIN classification are as fol-
lows:

1. It diminishes the impact of having two drastically dif-
ferent designations of cancer and non-cancer applied
to the same lesion by different observers.

2. It incorporates the flat epithelial atypias (so-called
monomorphous “clinging carcinoma’) that have been
proven to have molecular aterations similar to those
of cellsin low-grade DCIS and tubular carcinoma in
the classification system as DIN1b, while the high-
grade polymorphous flat lesions are categorized as
DIN3. These lesions are often totally overlooked be-
cause they lack intraluminal hyperplasia

3. It alows for management approaches that may vary
based on the size of either the low- or higher-grade le-
sions.
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4. It diminishes the anxiety and emotional stress associ-
ated with a diagnosis of cancer for the patient and her
family, while allowing for an individualized approach
to managing the disease.

5. It eliminates the term cancer and the likelihood of
mastectomy — a possibility that persists due to geo-
graphic variations in practice standards even for small
low-grade DCIS.

6. Modifications can be made easily as we learn more
about distinctive subgroups within the system.

The intent of the DIN system is not to improve inter-
observer agreement but, rather, to diminish the (clinical)
impact of drastically different designations (cancer and
non-cancer) used for the same lesion. Since both AIDH
and low-grade DCIS have now been incorporated into
DIN1c, this classification most probably will also im-
prove inter-observer agreement since it has eliminated a
major source of inter-observer variability.

Given the observed trend toward decreasing mortality
from DCIS and continuous advances in imaging technol-
ogy, it is quite likely that mortality from DCIS will be
even further reduced from its already low rate of 1.9% at
10 years[3]. It is, therefore, important to replace the om-
inous designation of cancer by aterm that is scientifical-
ly appropriate and allows for management of the lesion
according to its severity and extent. DIN fulfills these re-
guirements.

The focus should be removed from efforts at separat-
ing AIDH from low-grade DCIS and placed on an opti-
mal surgical approach for as complete an excision of
DCIS as possible. Incomplete excision or residual dis-
ease is probably a major reason for recurrence (observed
in 5-25% of patients) and eventual progression of DCIS.
The residual disease may be simply in the form of flat
epithelial atypia (DIN1b) that lacks intraluminal hyper-
plasia, an alteration that is currently often overlooked
whether present at the margin or elsewhere in the biopsy.
Determination of why DCIS recurs could help us deter-
mine how it should be treated. Based on the finding of
similar molecular alterations [loss of heterozygosity
(LOH)] in the primary and recurrent DCIS with acquisi-
tion of additional molecular changes in the recurrent
DCIS, arecent study from our lab concluded that, with
occasional exceptions, recurrent DCIS is generally due
to residual disease that progresses [9]. In asimilar study,
but using comparative genomic hybridization (CGH), it
was confirmed that recurrent DCIS is clonally related to
the primary lesion in most cases [31]. By no means
should this be taken as implying that residual disease is
the only reason for recurrence, because one cannot fully
exclude the possibility of de novo disease developing in
response to the same factors that induced the initia
DCIS lesion. While the number of cases in both studies
was small, we feel that efforts should focus on approach-
es that would ascertain complete excision of the disease,
taking into consideration the route of progression of the
disease from the terminal duct lobular unit (TDLU) to-
ward the nipple.

A superb approach to excision and subsequent tissue
processing suggested in separate studies by Ohtake et al.
[17, 18] and Ohuchi et al. [19] should be explored and
widely disseminated. Some have suggested removing a
1-cm margin from around the entire region of “DCIS’. A
DCISthat has aready filled a TDLU can progress within
the duct system in the form of an intraepithelia neo-
plasm only by extension toward the larger ducts and
eventually toward the nipple. Therefore, the ascertain-
ment of the absence of disease along this route of pro-
gression should be of greatest concern. The optimal
management of DCIS should consider its route of natural
progression, focus on the means of arriving at an accu-
rate estimation of the extent of disease, and require ori-
entation of the excised samplein away that would facili-
tate determination of the distribution of the lesion within
the sample. Interdisciplinary communication on this is-
sue should be increased.

Technologic advances could basically eradicate some
of our current dilemmas in detection, diagnosis, and
management of DCIS. Radiation therapy has significant-
ly reduced the chances of loca recurrence following
lumpectomy [4]. It also appears that Tamoxifen therapy
may contribute to reducing the likelihood of local recur-
rence [5]. In fact, Tamoxifen may be all that is necessary
for the of management of smaller DIN1c lesions. As part
of a better future, we could possibly envision “ductecto-
my” as the future “gold standard” in treatment of intra-
epithelial neoplasias. Ablation of the DIN-containing
portion, segment, or the entire duct system after age
40 years could not only eliminate the DIN but would
prevent any subsequent invasive carcinoma. While mov-
ing toward that goal, the widespread utilization of the
DIN classification system could significantly diminish
the level of anxiety experienced by:

1. Pathologists trying to decide whether alesion is DCIS
(cancer) or AIDH (non-cancer)

2. Surgeons whose decision to re-excise on the basis of a
diagnosis of DCIS could be questioned when the pa-
tient’s biopsy is re-examined at another center and di-
agnosed as AIDH

3. Increasingly younger women who are diagnosed as
having in situ cancer on their breast biopsies
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