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Abstract
Lobular neoplasia broadly defines the spectrum of changes within
the lobule, ranging from atypical lobular hyperplasia (ALH) to lob-
ular carcinoma in situ (LCIS). This continuum of lesions is associated
with an increased risk for developing subsequent invasive breast
cancer, with the magnitude of that risk corresponding to the degree
of proliferative change. The associated risk for developing invasive
breast cancer after a diagnosis of lobular neoplasia is multicentric,
bilateral, and equal in both breasts. Lobular neoplasia itself may
transform into invasive carcinoma, although the frequency of this
occurrence is unknown. Thus, lobular neoplasia is a risk factor for
invasive breast cancer and may be a precursor lesion in unusual cir-
cumstances. The management of ALH and LCIS depends on the set-
ting in which they are encountered. When ALH and LCIS are
diagnosed after core needle breast biopsy, wire localization for sur-
gical excision is required for definitive diagnosis because rates of his-
tologic underestimation approach those of atypical ductal
hyperplasia (ADH). When diagnosed on surgical biopsy, ALH and
LCIS generally do not require further intervention, even when pres-
ent at a surgical margin. However, bilateral breast cancer risk must
be considered, especially when patients have a family history of
breast cancer. In selected situations, bilateral prophylactic mastec-
tomy with or without reconstruction may be considered when atyp-
ical hyperplasia or LCIS is diagnosed. Although this reduces risk for
developing subsequent breast carcinoma by 90%, patients selected
for prophylactic mastectomy represent a small subgroup of lobular
neoplasia patients and generally have other risk factors, such as
strong family history or evidence of genetic predisposition. (JNCCN
2006;4:511–522)

Lobular neoplasia represents the spectrum of changes
within the lobule, ranging from atypical lobular hyperpla-
sia (ALH) to lobular carcinoma in situ (LCIS), and is as-
sociated with increased risk for developing subsequent
invasive breast carcinoma (Figure 1). When LCIS was
first described, it was assumed to be premalignant because
it was found in association with invasive carcinoma and
was therefore believed to be best managed with mastec-
tomy.1 Subsequent data suggested that LCIS was an in-
dolent lesion with low malignant potential, but one that
conveyed bilaterally symmetric breast cancer risk for both
invasive ductal and lobular cancers. This led most ex-
perts to conclude that LCIS is primarily a risk factor for
breast cancer rather than a precursor to invasive cancer.2

The logical assumption, therefore, is that surgery is not
indicated for LCIS. 

Although the conclusion remains unchanged that
LCIS generally does not warrant operative therapy, the
question of its malignant potential has resurfaced. Experts
wonder if a definable subset of LCIS cases has premalig-
nant properties analogous to those for ductal carcinoma
in situ (DCIS). LCIS could encompass a spectrum of bi-
ologic activity ranging from indolent to aggressive, as is
the case with DCIS and invasive breast cancer. Aggressive
subtypes of LCIS, if they exist, could confer an increased
likelihood of developing into invasive lobular carcinoma
(ILC), thereby warranting a different or more aggressive
therapeutic approach than is currently used for LCIS in
general. In particular, experts have suggested that pleo-
morphic LCIS may have more aggressive biologic behav-
ior than classic LCIS, raising the question of whether
some subsets of LCIS should be managed the same as low-
grade DCIS. 

The diagnostic management of lobular neoplasia is also
evolving, particularly related to core needle and vacuum-
assisted biopsy. Because ALH and LCIS have been
considered benign lesions not warranting surgical ther-
apy, observation alone was recommended when core
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needle biopsy showed these findings. In contrast, when
ADH is seen on needle sampling, surgical biopsy is
recommended because a significant fraction of these
patients are found to have DCIS or invasive carci-
noma when surgical excision is performed after core
needle biopsy. Recent data suggest that the same is
true with lobular neoplasia, causing the National Com-
prehensive Cancer Network (NCCN) to change its
recommendations to include these lesions with ADH
among those that warrant surgical biopsy when initially
diagnosed on core needle biopsy.

This overview 1) defines the historical background
that led to the current understanding of lobular neo-
plasia biology; 2) delineates histopathologic features
of the spectrum of lesions categorized as lobular neo-
plasia; 3) describes the clinical presentation and nat-
ural history of these lesions; 4) reviews the role for
chemoprevention in management; 5) examines the
role of surgical biopsy when lobular neoplasia is seen
on needle sampling; and 6) discusses the role of sur-
gical prophylaxis for LCIS in the small subgroup of
patients in whom it may be appropriate.

Historical Background 
Concepts have evolved regarding the underlying
biologic behavior of LCIS (Table 1). In 1941, Foote
and Stewart1 described LCIS as a noninvasive lesion
arising from the lobules and terminal ducts. Assuming
it had a premalignant behavior, they recommended
mastectomy for treatment, even when no invasive
cancer was present. In 1952, Godwin7 published a case
report in which he formally suggested that LCIS evolves
into ILC, cementing the earlier idea. The mastectomy
was the dominant clinical treatment for LCIS over the
next 3 decades.

In 1978, Haagensen et al.8 and Rosen et al.13 inde-
pendently challenged this dominant belief that LCIS re-
quires mastectomy. Haagensen et al. argued that LCIS,
like ALH, is a fundamentally benign process. Among
211 patients with pure LCIS treated with excision alone,
10% were later diagnosed with another cancer in the
same breast and 9% were diagnosed with a cancer in the
opposite breast. Haagensen et al.8 coined the inclusive
term lobular neoplasia to discourage surgeons from
performing mastectomies in this setting. They reasoned
that avoidance of mastectomy was appropriate because
of the low incidence of subsequent breast cancer and that
a unilateral mastectomy would not address the nearly
equal hazard of contralateral breast cancer. In a 21-year

Figure 1 Photomicrograph of (A) atypical lobular hyperplasia (ALH),
(B) classic LCIS, and (C) pleomorphic LCIS stained by standard H&E.
ALH has proliferation of cytologically bland, discohesive cells filling
the individual acinar units but does not distend them. Classic LCIS
cells are small, are relatively uniform in size, and have round to oval
nuclei without prominent nucleoli and scanty cytoplasm. LCIS is dis-
tinguished from ALH by having at least half of the acinar units within
the lobule filled with neoplastic cells. LCIS lobules are typically dis-
tended with cells, although this is not required for an LCIS diagnosis to
be made. Pleomorphic LCIS shows neoplastic proliferation of discohe-
sive cells growing in a lobular pattern but containing cells with greater
nuclear pleomorphism, nucleoli, and often central necrosis.

JN045_jrnl_40510Ander.qxd  2/5/06  7:15 am  Page 512



Original Article 513

Management of Lobular Neoplasia

© Journal of the National Comprehensive Cancer Network | Volume 4 Number 5 | May 2006

follow-up study of their original patients, breast cancer
risk continued to rise. Among 99 patients available for
21-years follow-up, 24% had developed either DCIS or
invasive breast cancer.14

The medical community gradually came to accept
this conceptual model of lobular neoplasia, concomi-
tantly recognizing that surgical treatment for the dis-
order is generally not required or indicated. By the
1990s, Haagensen et al.’s position that LCIS (or lob-
ular neoplasia) is neither a malignant nor a premalig-
nant lesion had become the dominant thinking.

Several professional groups continue to use the
term LCIS and to distinguish it from ALH, rather than
applying the all-encompassing lobular neoplasia term.
The Surveillance, Epidemiologic, and End Results
(SEER) Program, the National Surgical Adjuvant
Breast and Bowel Program (NSABP), and the
American Joint Committee on Cancer (AJCC) each
continue to classify LCIS as a stage 0 noninvasive
histopathologic entity in the same category as DCIS.
Reluctance to redefine LCIS as a purely nonmalignant
lesion is based on data suggesting that 1) LCIS is asso-
ciated with greater risk for subsequent invasive cancer
than is ALH15 and 2) LCIS may occasionally be a di-
rect precursor of ILC in selected circumstances.9,10

However, this nomenclature question (risk factor vs.
preinvasive malignancy) has not changed the recom-
mendation that LCIS should generally not be treated
with surgery. NCCN continues to discuss LCIS in the
context of breast cancer treatment, although observa-
tion remains the preferred treatment (Figure 2).16

Histopathology
In their original 1941 description, Foote and Stewart1

described LCIS as a proliferation of small, uniform,
discohesive cells filling and often distending the aci-
nar units within a lobule. This classic LCIS contains
type A cells, which are small, are relatively uniform
in size, have round to oval nuclei with scanty cyto-
plasm, lack prominent nucleoli, and frequently con-
tain intracytoplasmic lumina.8 Some cases of LCIS
contain type B cells that are cytologically reminiscent
of intermediate- or high-grade DCIS, suggesting a po-
tentially more aggressive cellular bioactivity. Whether
these LCIS variants manifest different biologic be-
havior from classic LCIS is currently unclear. Type B
cells are larger and more pleomorphic, have more cy-
toplasm, and frequently contain prominent nucleoli.
Both types of LCIS can exhibit pagetoid spread in which
the disease, beginning in the lobules, can extend up
into the most peripheral microscopic ducts, splitting
the ductal epithelial layer off from the surrounding

Table 1  Historical Evolution of Concepts 
Regarding LCIS and Lobular Neoplasia

Year Investigator(s) Finding

1865 Cornil3 Described intraepithelial
breast carcinoma in lobules

1919 Ewing4 Published photomicro-
graphs of LCIS

1931 Cheatle and Cutler5 Challenged the concept
that malignant-appearing
cells confined to the lobules
and ducts were merely
precancerous

1941 Foote and Stewart1 Coined term lobular
carcinoma in situ

1940s Broders6 In situ carcinoma can exist
within the duct or lobule
and progressively infiltrate
into the native glandular
structure to form invasive
malignancy 

1950s LCIS generally seen to-
gether with invasive cancer,
assumed to be premalig-
nant hazard

1952 Godwin7 Case report suggesting that
LCIS evolves into ILC; mas-
tectomy recommended as
treatment

1978 Haagensen et al.8 Defined lobular neoplasia
(ALH and LCIS) as funda-
mentally benign

1980s LCIS seen as risk factor for,
rather than precursor of,
invasive cancer

1995 Lakhani et al.9 Same chromosomal loss of
heterozygosity seen in ILC
and adjacent LCIS, suggest-
ing that LCIS is likely to be a
direct precursor of ILC

1996 Berx et al.10 Same truncating mutations
of E-cadherin gene seen in
ILC and adjacent LCIS, pro-
viding direct proof that LCIS
is a precursor lesion of ILC

1996 Frost et al.11 Describes pleomorphic LCIS

2000 Middleton et al.12 Proposes relationship
between pleomorphic 
LCIS and pleomorphic ILC

Abbreviations: ALH, atypical lobular hyperplasia; ILC,
invasive lobular carcinoma; LCIS, lobular carcinoma in situ.
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myoepithelial layer. LCIS with pagetoid spread can
sometimes be challenging to distinguish from some
forms of DCIS, particularly when the DCIS extends
in an analogous fashion back into the lobules (so-
called “cancerization of the lobules”). The cells of all
types of LCIS can manifest different cytologic changes,
including intracellular mucin, signet ring cell forma-
tion, clear cell change, and apocrine differentiation.17–22

Pleomorphic LCIS
LCIS with the classic lobular pattern of growth but
with more pleomorphic cytology has been described
many ways.8,11,12,22–30 Such lesions have been variably
called pleomorphic LCIS or type B LCIS. In almost all
of these, the cells in question grow in the pattern of
classic LCIS with acinar distention, discohesiveness,
and pagetoid extension along terminal ducts.
However, in contrast with the monomorphic cells of
classic LCIS, the cytology is more pleomorphic, the
cells contain more cytoplasm, the nuclei are larger
and more irregular, nucleoli can be prominent, and
central necrosis is often identified. Although it is rel-
atively rare in classic LCIS, Tavassoli29 noted that
necrosis itself does not rule out that diagnosis. This
histopathologic pattern is visually reminiscent of
DCIS, but the loss of E-cadherin staining suggests that
the lesion is lobular rather than ductal in origin.

Because the therapies for classic LCIS and DCIS
differ significantly, experts must determine whether
the prognosis of this large cell type of LCIS is more sim-
ilar to classic LCIS or to DCIS. Some speculate that
pleomorphic LCIS could have an increased likelihood
of association with ILC and, in particular, the pleomor-
phic form of ILC.12,23,24,27 Several cytologic features of
pleomorphic LCIS are more similar to those of DCIS
and are vastly different from the small, uniform, round

cells of classic LCIS. How-
ever, long-term follow-up
data on pleomorphic LCIS
have not yet been reported.

Immunohistologic and
Molecular Genetic
Features of LCIS 
LCIS has consistently favor-
able tumor marker expres-
sion. In the NSABP B-17
trial, 182 women with LCIS
were treated only with
lumpectomy. All LCIS sam-
ples tested had favorable

prognostic tumor markers, including estrogen recep-
tor-positive, progesterone receptor-positive, Her-
2/neu–negative, and flow cytometry showing
universally diploid cells with normoproliferative DNA
content.31

E-cadherin is a transmembrane glycoprotein in-
volved in calcium-dependent cell–cell adhesion whose
expression has been shown to be lost in both LCIS and
ILC of the breast,23,27,32–36 but is not altered in DCIS or
invasive ductal carcinoma (IDC).23,26,27,33,35,37,38 E-cad-
herin immunostaining is useful for distinguishing LCIS
from DCIS in cases in which borderline histologic fea-
tures are seen. As with classic LCIS, pleomorphic LCIS
lacks E-cadherin membrane staining, despite the ap-
pearance of larger, more cytologically atypical cells akin
to those seen in DCIS.23,26,30,32,36 Pleomorphic LCIS tends
to have less-favorable tumor marker expression than
classic LCIS, can be estrogen receptor- and progesterone
receptor-negative, and can overexpress Her-2/neu.12

Molecular evidence suggests that LCIS and ILC
are related at a genetic level. Lishman and Lakhani39

studied loss of heterozygosity (LOH) among cases of
LCIS with associated adjacent invasive carcinoma.
LOH at chromosomal arms exhibiting imbalance at
high frequency in invasive carcinoma can also be found
with LCIS associated with invasive carcinoma, and
also with pure LCIS. The investigators interpreted
these data to confirm the neoplastic nature of LCIS.
Suspecting that LCIS is a likely direct precursor of
ILC, Vos et al.36 studied E-cadherin gene mutations
in ILC, IDC, DCIS, and LCIS associated with ILC.
Using mutation analysis, they showed the same trun-
cating mutations and LOH of the wild-type E-cad-
herin in the LCIS component as in the adjacent ILC.
These data not only indicate that these LCIS cells are

Figure 2 Recommendations from the NCCN Breast Cancer Clinical Practice Guidelines. For the most 
current version, go to www.nccn.org.
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markers of increased risk for breast cancer but also
seem to confirm that they are direct precursors of ILC.

Clinical Presentation, Natural History,
and Biologic Significance

Changing Incidence of Lobular Neoplasia
Although lobular neoplasia is a relatively uncommon
diagnosis, its incidence has been increasing, especially
among postmenopausal women. Overall, the age-ad-
justed, age-specific LCIS rates increased fourfold in
the United States from 0.90 per 100,000 person-years
in 1978 to 1980 to 3.19 per 100,000 person-years in
1996 to 1998, based on data from the Surveillance,
Epidemiology, and End Results (SEER) Program.40

Among women 50 to 79 years of age, LCIS incidence
rates increased continuously between 1978 and 1998.
By 1998, women aged 50 to 59 had the highest inci-
dence rate (11.47 per 100,000 person-years) and ex-
perienced the greatest absolute increase in incidence
over the prior 20 years (9.48 per 100,000 person-years).
This rising incidence was not observed in women
30 to 49 years old or in those older than 70.41 The in-
creasing incidence of LCIS among young post-
menopausal women is not fully understood, but it may
relate to increased use of combination hormone re-
placement therapy (estrogen + progestin) during this
period.42

Clinical Features of Lobular Neoplasia
Generally, LCIS and ALH are asymptomatic and clin-
ically occult. Unlike invasive breast cancer, LCIS rarely
(if ever) forms palpable masses. This is the primary rea-
son that LCIS and ALH are most commonly diagnosed
as incidental findings among women undergoing breast
biopsy for another reason, such as a benign palpable
mass or an indeterminate mammographic finding. Some
evidence shows that a subset of LCIS is not completely
incidental but is associated with mammographic calci-
fications, particularly with pleomorphic LCIS. However,
this represents a small group of patients.43 Thus overall,
a significant number of women with no indications for
breast biopsy may have undiagnosed LCIS. 

Multifocality, Multicentricity, and Bilaterality
Multifocality and multicentricity are often-confused
but conceptually distinct terms. Multifocality is a mi-
croscopic finding in which disease is sprinkled in a
discontinuous fashion in one region of the breast,

whereas multicentricity refers to how disease is grossly
distributed in the breast in multiple distinct regions or
quadrants of the breast. LCIS exhibits both of these
features and also bilaterality, although all of these
features are not necessarily present in every case.

The original publications by Foote and Stewart1

and Muir44 describe the multifocal nature of LCIS.
These investigators observed that when patients un-
derwent mastectomy after surgical biopsy showing
LCIS, the mastectomy specimen commonly had resid-
ual disease in areas outside the biopsy cavity, tending
to show a speckled, microscopic distribution in mul-
tiple lobules of a given breast region. In contrast, mul-
ticentricity with LCIS is more difficult to prove. Rosen
et al.45 provided the most convincing data, observing
LCIS in multiple quadrants of the breast in 24 of 50
(48%) mastectomy specimens.  

Regarding the bilaterality of LCIS, Swain’s46 review
of 15 studies shows bilaterality rates varying from 9%
to 69%. Beute et al.47 reviewed mammography and
pathology of 104 patients with LCIS identified from
biopsies and mastectomy specimens. Among these pa-
tients, 82 underwent sampling of both breasts either
through mirror-image biopsy or contralateral mastec-
tomy. LCIS was found to be bilateral in half of these
patients (41/82).

Natural History
Women diagnosed with LCIS are at increased risk for
developing breast cancer in both the ipsilateral and
contralateral breast. The absolute risk for ipsilateral
breast cancer after LCIS is 17% at 15 years and the rel-
ative risk is 8.0 in the first 15 years of follow-up com-
pared with the general population.48 Mathematic
modeling suggests that during the first 15 years after
biopsy, women with LCIS have 10.8 times the risk for
breast cancer compared with women of comparable
age without proliferative changes on breast biopsy.
Definitive information regarding the types of breast
cancers (invasive vs. non-invasive, ductal vs. lobular)
that can be expected to develop after an LCIS diag-
nosis is difficult to provide because most series are rel-
atively small and used different diagnostic tools and
therapies from those used now. The reported incidence
of invasive cancer in patients with LCIS has ranged
from 2% to 38%. In reported series of patients diag-
nosed with LCIS through surgical biopsy and then fol-
lowed up without further intervention, 2% to 20% of
patients developed ipsilateral invasive cancer and 1%
to 18% developed contralateral invasive cancer.46 The
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percentage of all subsequent carcinomas with lobular
histology ranges from 0% to 100% depending on the
series, but clusters between 20% and 60%. 

In general, the risk for cancer in the ipsilateral
and contralateral breasts is approximately equal (Table
2). These studies illustrate the primary reason that
LCIS is not treated surgically: the only logical opera-
tion would be a bilateral mastectomy, which would
be unnecessary approximately 80% of the time.

Pleomorphic LCIS May Represent Biologically
Aggressive Disease
Pleomorphic LCIS and pleomorphic invasive lobular
carcinoma (PLC) have received little attention in the
past. These diagnoses are seldom made, partly because
some cases are diagnosed as ductal because of the pleo-
morphic cytology. In 1991, Page et al.48 wrote about
cancer risk implications among different patterns of the
LCIS spectrum. In this study, 39 patients diagnosed
with isolated LCIS underwent surgical biopsy but not
mastectomy and were followed-up for an average of 19
years. The absolute risk for invasive cancer was 17%
at 15 years. The histologic pattern of 10 invasive car-
cinomas developing in 9 patients was predominantly
of the lobular type, with 3 pure and 4 variant types
representing 70% of the developed carcinomas. Three
women with invasive breast cancer died at an average
interval of 5.3 years, and all had a histologic pattern
of PLC. Although the investigators pointed out that
this represents a much stronger association with the
tubular and lobular types of invasive cancer than
Haagensen et al.8 or Rosen et al.13 reported, they stated
that, “The reason for this may be our selection of more
completely developed examples of lobular neoplasia.” 

PLC with associated LCIS portends a poorer out-
come. In a 1992 report from Italy, Eusebi et al.52 de-
scribed 10 cases of PLC, 6 of which included LCIS. Six
of 10 patients died within 42 months of diagnosis and
3 patients developed recurrence or distant metastases
at short intervals. The authors concluded that PLC is
a highly lethal variant of invasive carcinoma. Also in
1992, Weidner and Semple53 in San Francisco com-
pared the clinical course of 25 cases of classic ILC with
16 cases of PLC. Survival until recurrence was signif-
icantly worse in patients with PLC. Patients with pos-
itive nodes and pleomorphic histology were 30 times
more likely to experience breast cancer recurrence
than were patients with classic ILC histology. A more
recent article by Bentz et al.24 in Utah evaluated 12 pa-
tients with PLC, 11 of whom underwent long-term

clinical follow-up. Of the 12 cases, 7 had coexisting
pleomorphic LCIS. Among the 11 cases, 9 developed
fatal metastatic disease with a median survival of 2.1
years. Middleton et al.12 from the National Cancer
Institute identified 38 cases of PLC. Pleomorphic LCIS
was associated with PLC in 45% of cases. Of the 19
patients available for follow-up, 7 had no evidence of
disease at last examination (range, 1–15 years), 3 were
alive with disease (range, 2–14 years), and 9 patients
were dead of disease (range, 2 months–9 years). Six
patients had subsequent diagnoses of tumor in the
contralateral breast. Analysis showed that PLC tends
to appear in older postmenopausal women who present
with locally advanced disease.

These findings suggest that PLC may be as aggres-
sive as most forms of IDC, and that pleomorphic LCIS
could be a harbinger for that aggressive underlying
biology. This part of the spectrum of LCIS warrants dif-
ferent management from classic LCIS, although what
that management should be is yet to be determined.  

Endocrine Chemoprevention for 
Lobular Neoplasia with Tamoxifen
Tamoxifen is a selective estrogen receptor modulator
with both agonist and antagonist properties. Initially
approved by the Food and Drug Administration (FDA)
in 1978 for treating metastatic breast cancer, tamox-
ifen has been widely studied in clinical trials and its
safety and efficacy are well established. In addition to
treating known hormone receptor-positive invasive
breast cancers in the adjuvant and metastatic setting,

Table 2  Long-Term Follow-Up Studies of 
Patients with LCIS After Biopsy Alone 

Study author(s) Mean Cancer in Cancer in 
and year Follow-Up Ipsilateral Contralateral 
published (y) Breast* Breast*

Haagensen,49 14.7 27/257 (11%) 27/258 (10%)
1981

Anderson,50 15 9/46 (20%) 9/52 (17%)
1974

Wheeler et al.,51 15.7 1/25 (4%) 5/34 (15%)
1974

Page et al.,48 19 6/39 (15%) 4/39 (10%)
1991

Rosen et al.,13 24 18/83 (22%) 17/83 (20%)
1978

*Number of patients with cancer/total number of patients in
the study.
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tamoxifen has also been shown to decrease the risk
for contralateral breast cancer.54 For this reason, ta-
moxifen was initially chosen for breast cancer preven-
tion trials. Of the 3 worldwide tamoxifen prevention
trials published, only NSABP P-01 specifically eval-
uated participants with LCIS.15,55,56 The NSABP study
is also the only study that shows a statistically signif-
icant benefit from tamoxifen in the prevention setting,
although the patient populations enrolled in each trial
have important differences.57

The NSABP P-01 trial is a randomized, double-
blind trial initiated in 1992 that enrolled 13,388
women at increased risk for breast cancer by virtue of
an elevated Gail model score (≥ 1.66% 5-year risk for
developing breast cancer), age older than 60 years, or
a history of biopsy-proven LCIS or ADH. Participants
in this trial were randomized to tamoxifen, 20 mg daily,
versus a placebo for a planned duration of 5 years. Of
the women with a history of LCIS, 411 were random-
ized to the placebo arm and 415 to the tamoxifen arm.
The results showed that 18 cases of invasive breast
cancer occurred in the placebo arm and 8 cases oc-
curred in the tamoxifen arm. These numbers trans-
lated to a 56% (95% CI, 84%–6%) reduction in risk
for invasive breast cancer among patients with LCIS
who used tamoxifen.  

Overall, this study reported a 49% risk reduction
between the 2 arms for all women enrolled, and an
86% reduction for patients with atypical hyperplasia.
Thus, tamoxifen’s benefits were seen whether subjects
had pre-existing LCIS or atypical hyperplasia. The
absolute reduction in invasive breast cancer at 5 years
for all participants was 1.3%. Also, this risk reduction
was seen for the occurrence of estrogen receptor-pos-
itive tumors, but not for estrogen receptor-negative
tumors.15 In addition, no difference in survival was ob-
served or expected between the 2 arms, primarily be-
cause only short-term follow-up was conducted. Based
on these results, the trial was terminated early at the
recommendation of an independent monitoring com-
mittee. The FDA has now approved tamoxifen for
breast cancer prevention.58

The average annual rate of invasive breast cancer
for patients with LCIS was 12.99 cases per 1000
women, compared with 5.69 cases per 1000 women
among those with no history of LCIS. Although these
data are based on a limited number of events, they are
the only evidence in the literature that specifically
addresses LCIS as a breast cancer risk factor.41

Surgical Intervention for LCIS

Surgical Excisional Biopsy Showing LCIS
Because classic LCIS generally does not require sur-
gical treatment, surgical biopsy showing LCIS should
not demand further intervention. Like ADH, the im-
plication is that surgical margins for LCIS are not clin-
ically relevant. Therefore, surgical removal of more
breast tissue simply because the excised tissue had
LCIS at the edge is not necessary. A possible excep-
tion to this is in patients with pleomorphic LCIS, al-
though the long-term follow-up data are not adequate
to make definitive recommendations.  

Surgical Excision of Core Needle Samples
Showing Lobular Neoplasia
When ADH is seen on core needle biopsy, an exci-
sional procedure is performed because a percentage of
these needle-diagnosed cases will contain DCIS or
even invasive cancer. Until recently, experts ques-
tioned whether the same principle applies to the man-
agement of ALH and LCIS.

Some investigators recommend routine surgical
excision of all needle sampling showing LCIS. In the
Cambridge and Huntingdon breast screening pro-
grams,59 749 patients underwent core needle biopsy
for mammographic abnormalities but only 7 were
found to have isolated LCIS. All 7 patients subse-
quently underwent surgical excision, which showed
1 case of LCIS with ILC, 2 cases of LCIS with DCIS,
and 1 case of a probable focus of IDC. LCIS was the
only abnormality on both core needle and surgical
biopsy in only 3 of 7 cases.

Other investigators have taken a more selective
approach. Liberman et al.60 retrospectively reviewed
the Memorial Sloan-Kettering experience of 1315
consecutive stereotactic biopsies, of which 16 were
found to have LCIS on percutaneous core needle biop-
sies (1.2%). Of these, 14 lesions from 13 women were
surgically excised. Five of the 14 stereotactic biopsies
showed LCIS together with a high-risk lesion (radial
scar in 3 and ADH in 2). Of these 5, 1 (20%) was
found to have DCIS on subsequent surgical excision.
In 4 of 14 lesions, LCIS in the percutaneous biopsy had
histologic features overlapping with those of DCIS.
Of these 4, 1 had DCIS and 1 had infiltrating lobular
carcinoma on subsequent surgical excision. Based on
these findings, the authors identified 3 scenarios in
which LCIS on core needle biopsy should be consid-
ered for further surgical excision:
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1. When the histologic finding of LCIS is discor-
dant with the imaging findings, suggesting other
forms of breast pathology.

2. When confusion or overlap in the histologic
features of LCIS and DCIS on the core needle
sample may have occurred.

3. When LCIS is present with other high-risk
lesions, such as radial scar or ADH, which are
themselves indications for wire localization
biopsy.

More recent studies have led investigators to ques-
tion the reliability of distinguishing needle sampling
cases showing lobular neoplasia that do not require
surgical biopsy from those that do. Middleton et al.61

showed that mass-like lesions that show lobular neo-
plasia on core needle biopsy warrant surgical biopsy.
Among 35 patients with lobular neoplasia, including
ALH or LCIS, 17 underwent surgical biopsy for defin-
itive diagnosis. Of these, 6 were found to have cancer
on excision, all of whom had radiographically de-
tectable masses. Furthermore, in an institutional ret-
rospective review of 6081 consecutive core needle
biopsies, Foster et al.62 identified 35 patients who were
found to have LCIS (n = 15) or ALH (n = 20). Among
these, 26 (74%) underwent excisional biopsy and 9
(26%) underwent mammographic follow-up for longer
than 2 years. Overall, 17% of cases were upgraded from
lobular neoplasia to DCIS or invasive cancer. Among
the 15 patients with LCIS diagnosed at core needle
biopsy, lesions in 4 (27%) were upgraded to either
DCIS or invasive cancer. Among 20 patients with
ALH diagnosed at core needle biopsy, lesions were up-
graded to DCIS in 2 (10%). The lesions found in 9
patients who underwent mammographic follow-up re-
mained stable and were presumed benign. No mammo-
graphic or technical findings distinguished patients
with upgraded lesions from those whose lesions were
not upgraded. The difference in upgrade rate among pa-
tients with LCIS or ALH and those with ADH was
not significant. The authors concluded that excisional
biopsy is supported when LCIS, ALH, or ADH is di-
agnosed at core needle biopsy. The NCCN has now
adopted these same recommendations (Figure 3).63

Breast Conservation in Patients Who Have LCIS
Coincident with Invasive Cancer
In general, LCIS is not a contraindication for breast-
conserving surgery. Most studies have not shown an
increased risk for ipsilateral breast cancer recurrence

after breast conservation for invasive breast cancer co-
incident with LCIS.64,65 Abner et al.65 found that the 8-
year local recurrence rate was 13% among 119 patients
with associated LCIS adjacent to the tumor, compared
with 12% for 1062 patients without associated LCIS
(P = not significant). The extent of LCIS did not seem
to affect the risk for recurrence. Furthermore, the risks
for contralateral disease and distant failure were not af-
fected by the presence or extent of LCIS within the ip-
silateral breast. Analogous studies of invasive breast
cancers associated with atypical hyperplasia have also
suggested that ALH and ADH do not contraindicate
breast-conserving therapy.66

However, a more recent study had different re-
sults, suggesting that patients with invasive breast can-
cer and coincident LCIS (IBC+LCIS) may be at
markedly increased risk for ipsilateral breast tumor
recurrence (IBTR).67 The 10-year cumulative inci-
dence rate of IBTR was 6% in women without LCIS
versus 29% in women with LCIS (P = .0003). Risk
factors for IBTR included age younger than 50 years,
small invasive tumor size (< 2 cm), negative lymph
node status, and the absence of any adjuvant systemic
treatment (P < .001). The authors did not recommend
mastectomy for these patients. They noted that among
women with IBC+LCIS who underwent treatment
with tamoxifen, IBTR was markedly lower at only 8%.
The authors recommend that treatment with ta-
moxifen be considered to decrease IBTR risk in 
these women when they elect to undergo breast
conservation.

Does Surgical Prophylaxis with LCIS Have a
Defined Role?
In general, LCIS is not a pathologic entity that war-
rants surgery. Although patients with LCIS have a

Figure 3 Recommendations from the NCCN Breast Cancer Clinical
Practice Guidelines for diagnostic work-up of breast masses or mammo-
graphic abnormalities. For the most recent version of these and other
guidelines, go to www.nccn.org.
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significantly higher risk for developing
invasive breast cancer compared with
the general population, most will not
develop invasive disease within their
lifetimes. For those who do get breast
cancer, the relative risk seems to be sim-
ilar for both breasts. Thus, the only
logical operation would be a bilateral total mastec-
tomy, and such a procedure seems excessive for the
moderate risk associated with LCIS. 

At a minimum, LCIS and ALH warrant careful
follow-up studies with screening mammography
and clinical breast examination every 6 to 12 months
(Figure 4).63 The use of magnetic resonance breast im-
aging for intensive surveillance among women at high
risk is being investigated and seems very promising. In
a recent international study of 367 women at genetically
high risk, Lehman et al.68 showed that screening mag-
netic resonance imaging (MRI) can detect mammo-
graphically and clinically occult breast cancers. On the
basis of screening MRI findings, 22 of 367 women (6%)
who had negative mammogram and negative clinical
breast examinations underwent additional biopsy, lead-
ing to the diagnosis of 3 additional cancers. MRI also
resulted in 19 (5%) false-positive outcomes, resulting
in additional benign biopsies for these patients. No
studies specific to LCIS are currently available that
weigh the efficacy of MRI for showing radiographically
occult cancers against the high false-positive rate of the
study. Further investigations are underway.

Nonetheless, prophylactic mastectomy remains a
reasonable option for a subset of women with LCIS.
Bilateral prophylactic mastectomy (with or without
reconstruction) confers an approximately 90% risk re-
duction for the development of subsequent cancer.69

An LCIS diagnosis might contribute to the decision to
use this procedure, for example, in a patient who is
otherwise a reasonable candidate for prophylactic sur-
gery, such as a woman from a high-risk family for whom
genetic testing is noninformative who is then found to
have LCIS. Because of the paucity of data on this topic
and the huge personal impact that such a procedure will
have on the patient’s life, any use of prophylactic sur-
gery for breast cancer must be highly individualized
and selected, and generalized recommendations are
virtually impossible. Counseling for both medical and
psychologic issues is mandatory, and the patient must
have ample time (measured in months) to make an
appropriate personal decision.

The proper treatment for higher-grade pleomor-
phic LCIS is currently unclear. This lesion has many
cytologic characteristics that resemble DCIS, but it
expresses the immunocytologic profile of LCIS as
measured by E-cadherin immunostaining. Experts are
unsure whether this lesion is best treated through ob-
servation as with classic LCIS or if surgical interven-
tion should be highly considered as with DCIS.
Pleomorphic ILC represents biologically aggressive
high-grade disease.52 If pleomorphic LCIS specifically
predisposes patients to the development of pleomor-
phic ILC, then the risk increases for leaving untreated
pleomorphic LCIS in the breast. Treatment with
tamoxifen with or without surgery could also be par-
ticularly protective for women diagnosed with pleo-
morphic LCIS. Unfortunately, current long-term
follow-up data are not available on pleomorphic LCIS
because the reported numbers of cases are relatively
few. Only recently has this form of LCIS received sig-
nificant attention in the literature. Further study and
subset analyses are needed.

Pleomorphic LCIS can be handled with 1) no ad-
ditional treatment, 2) breast-conserving surgery (such
as DCIS), or 3) tamoxifen. If pleomorphic LCIS is ex-
tensive and present at surgical margins, the patholog-
ical finding is difficult to ignore, given the lesion’s
cytologically aggressive pattern. Historically, many
pathologists have simply labeled pleomorphic LCIS as
DCIS because they believed it should be removed de-
spite its lobular architecture. Although this approach
may seem rational, it has confused the epidemiologic
investigation and contributed to the therapeutic
quandary that exists today. No data support the use of
post-lumpectomy radiation for pleomorphic LCIS, so
local management after complete excision is problem-
atic. Furthermore, treating pleomorphic LCIS as a
localized lesion such as DCIS does not address the
bilateral risk for subsequent cancers associated with
lobular neoplasia. 

One evidence-based approach for pleomorphic
LCIS management is the use of tamoxifen, which ad-
dresses both the bilateral breast cancer risk for LCIS

Figure 4 Recommendations from the NCCN Breast Cancer Screening and Diagnosis Clinical
Practice Guidelines for screening follow-up of lobular neoplasia (in this issue).

JN045_jrnl_40510Ander.qxd  2/5/06  7:15 am  Page 519



520 Original Article

Anderson et al.

© Journal of the National Comprehensive Cancer Network | Volume 4 Number 5 | May 2006

and the local risk for pleomorphic disease recurrence.
As mentioned, the NSABP P-01 trial found a 56%
reduction in the risk for invasive breast cancer in ei-
ther breast (4.4% vs. 1.9%) among patients with LCIS
who used tamoxifen.15 The NSABP B-24 trial, in
which women treated for DCIS through lumpectomy
and radiation were given either tamoxifen or a placebo,
showed a 31% reduction in ipsilateral breast tumor
events among those treated with tamoxifen (2.0% vs.
1.4% at 7 years, P = .02).70,71 Although subset analy-
sis of patients with pleomorphic LCIS from these land-
mark trials is not possible, tamoxifen use in this setting
seems well justified.

In our institution, we consider patients with
pleomorphic LCIS individually, evaluating the size
and extent of the lesion, degree of pleomorphism,
and margin involvement. Other risk factors, espe-
cially family history, are weighed. Breast MRI is gen-
erally recommended to evaluate clinically and
radiographically occult disease after patients are ad-
vised about the associated significant false-positive
rate. Patients are presented with the limited data on
management of this unique lesion and are strongly
encouraged to consider tamoxifen. We then care-
fully follow-up to monitor for evidence of subse-
quent disease.
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