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Abstract
Purpose: Physical examination and diagnostic imaging are often less precise in determining the
extent of disease in invasive lobular carcinoma (ILC) relative to nonlobular histologies. Anecdot-
ally, surgical axillary evaluation frequently reveals positive lymph nodes in clinically N0 patients
with ILC; however, few studies quantify the likelihood of finding unsuspected disease at the time
of surgery. In this study, we evaluate whether the presence of lobular histology increases the in-
cidence of surgical upstaging to pathologic stage IIIA or greater in patients with a clinically node-
negative axilla and positive sentinel lymph node (SLN) biopsy.
Methods and materials: We examined patients from our institution between 1997 and 2009 treated
specifically with mastectomy, SLN biopsy, and completion axillary lymph node dissection due to
a positive SLN. For analysis, patients were grouped according to the presence of any lobular com-
ponent on surgical pathology. The number of total positive lymph nodes, cancer stage, age, final
tumor size, and ER/PR/HER2 status were assessed based on tumor histology.
Results: We evaluated 345 previously untreated women with clinical T0-T2 and N0 disease at the
time of surgery. A total of 110 patients (32%) had a component of ILC on surgical pathology. In
addition, 295 patients (85.5%) had ER + breast carcinoma, 243 (70.4%) had PR + disease, 56 (16.2%)
were HER2 + , and 28 (8.1%) were triple negative. At the time of surgery, women with lobular
disease were observed to have a greater number of positive lymph nodes (2.79 vs 2.26; P = .009)
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and were more frequently upstaged to at least pathologic stage IIIA compared with nonlobular pa-
tients (30.9% vs 17.4%; P = .007).
Conclusions: In this cohort, patients with a component of lobular carcinoma were more often sur-
gically upstaged to pathologic stage IIIA or higher, which is a classical indication for postmastectomy
radiation therapy. Our findings suggest that ILC is often more extensive than it appears clinically
and has significant implications for management of patients with lobular carcinoma after the dis-
covery of a positive SLN.
© 2018 The Author(s). Published by Elsevier Inc. on behalf of the American Society for
Radiation Oncology. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Except for cancers of the skin, breast cancer is the most
frequently diagnosed cancer among U.S. women and ac-
counts for 29% of all new cancer cases and 14% of all
cancer-related deaths. In 2017 alone, more than 250,000
newly diagnosed cases of invasive breast cancer and 40,000
deaths were expected.1 Invasive ductal carcinoma (IDC) and
invasive lobular carcinoma (ILC) comprise the majority of
invasive breast cancer subtypes, with IDC being by far the
most common.2 However, ILC is often described as the most
common special breast cancer subtype because these cancers
demonstrate distinct histopathologic features and clinical
behavior that distinguish them from other special types and
no special type (ductal) carcinomas.

ILC is often associated with several good prognostic
factors, including low histologic grade, low proliferative
activity, positive expression for hormone receptors, and lack
of biomarkers of poor prognosis, such as HER2.3-6 Despite
these lower risk features, the low density of tumor cells in
the tissue and absence of a substantial desmoplastic stromal
reaction make detection of ILC on physical examination,
imaging, and even gross pathologic evaluation more dif-
ficult than detection of other histologies.7

The same biologic characteristics that lead to later de-
tection of ILC can make it harder for the clinician to find
evidence of axillary lymph node (LN) metastases on imaging
and physical examination. Nodes may remain nonpalpable,
even in extensive metastatic disease. Although several factors
aid to predict the presence of LN metastases, including pal-
pable tumor, T-stage, mean tumor size, and angiolymphatic
invasion, they are not conclusive.8 Only surgical pathol-
ogy can definitively determine the extent of disease in
patients with ILC, and the discovery of LN metastases
in a patient originally deemed clinically node-negative
can upstage the cancer and significantly alter the treat-
ment plan.

Methods and materials

Patients treated between 1997 and 2009 with mastec-
tomy, sentinel LN biopsy, and completion axillary LN
dissection were reviewed. Our institutional review board

examined and approved the study protocol. All participating
patients signed an informed consent form for treatment and
the use of clinical data in research studies. We retrospec-
tively reviewed the medical records of these patients.
Variables including patient demographic information, ad-
ministered treatment, and clinical outcomes were analyzed.
Staging was initially performed with physical examina-
tion and imaging.

As per routine clinical practice at our institution, all pa-
tients underwent a diagnostic mammogram and ultrasound
of the breast and draining LNs during diagnostic and staging
workup. Any abnormal nodes seen on ultrasound were sub-
jected to needle biopsy. Patients were classified as having
clinical N0 disease if no abnormal-appearing nodes or evi-
dence of metastasis on needle biopsy was found in abnormal
appearing nodes. All patients then underwent mastec-
tomy, had a positive sentinel LN biopsy, and underwent a
completion axillary LN dissection. Mastectomy was per-
formed per patient preference or at physician discretion in
patients unable to undergo breast-conserving surgery.

Patients were grouped according to the presence of any
lobular component (ILC and/or lobular carcinoma in situ)
on surgical pathology for analysis. Our primary analysis
is binary and patients with any lobular features/pure ILC/
pure lobular carcinoma in situ were included in the lobular
group. All others were included in the nonlobular group.
In our secondary analysis, we further divided the lobular
group into pure lobular and mixed lobular/ductal. Thus, a
patient with IDC having the presence of lobular features
would be analyzed in the lobular group for primary analy-
sis and the mixed lobular/ductal group for the secondary
analysis.

We evaluated 345 previously untreated women with clini-
cal T0-T2 and N0 disease at the time of mastectomy and
sentinel LN biopsy. These patients were found to have a
positive sentinel LN and underwent completion axillary LN
dissection. We excluded patients with greater than clini-
cal T3-T4 disease, those with biopsy-proven nodal disease,
those who had undergone any neoadjuvant chemotherapy
or hormone treatment, and those for whom any clinical or
pathologic staging information was missing. A review as-
sessed the final surgical pathology reports, number of total
positive LNs, cancer stage, age at the time of surgery, pres-
ence of lymphovascular stromal invasion (LVSI), final tumor
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size, ER/PR/HER2 status, and change to at least American
Joint Committee on Cancer (AJCC) version 7 pathologic
stage IIIA (T3 N1, any T4, N2, or N3). Fisher’s exact test
(2-tailed) and the Wilcoxon rank sum test were used to de-
termine significance between groups on univariate analysis.
Multivariate analysis was performed on all variables with
a significance level of P < .25 on univariate analysis. P < .05
was considered a significant result in our final analysis.

Results

A total of 110 patients (32%) had a component of ILC
on final surgical pathology; 34 of these patients (9.9%) had
only lobular components, either pure ILC or ILC/lobular
carcinoma in situ, and the other 76 (22%) had an associ-
ated mixed/ductal component. A total of 235 patients (68%)
had only ductal components. The mean age for all pa-
tients was 54 years (range, 28-88 years). Patients with a
lobular histology were older (56 vs 53 years; P = .027). The
mean tumor size was significantly larger in the lobular group
(3.1 cm. vs 2.3 cm; P < .0001). Lobular patients also had
a higher pathologic stage: 35 lobular patients (31.8%) versus
39 nonlobular patients (16.6%) had pathologic stage IIIA
or higher, as opposed to stage I and II (P = .001). Table 1
provides a descriptive analysis of the 345 patients in-
cluded in the study.

Women with lobular disease were also observed to have
a greater number of positive LNs at the time of surgery (2.79
vs 2.26; P = .009), to have less LVSI (39 [35.5%] vs 112
[47.7%]; P = .034), to be more likely to have ER + tumors
(101 [91.8%] vs 194 [82.5%; P = .023), and to be more fre-
quently upstaged to at least pathologic stage IIIA (≥N2 and/
or ≥T3) status at the time of surgery compared with
nonlobular patients (34 [30.9%] vs 41 [17.4%]; P = .007).

Of the entire cohort, 44 patients (12.8%) had addi-
tional LNs that were positive after axillary lymph node
dissection (ALND); of these, 21 were from the lobular group
(21 of 110; 19% incidence) and 23 were from the ductal
group (23 of 345; 9.8% incidence). Breaking down the
patient group into pure lobular, mixed lobular/ductal, and
pure ductal histologies, we found that 41.2%, 28.2%, and
16.4%, respectively, were upstaged (P = .002). Of the 34
of 110 (30.9%) pure lobular and mixed lobular/ductal pa-
tients who were upstaged, 27 (79%) went on to receive
postmastectomy radiation therapy (PMRT) in accordance
with historical recommendations. Of the 34 patients with
pure ILC, 17 (50%) underwent PMRT, versus 72 of all other
patients in the cohort (30.6%; P = .032).

On univariate analysis, the presence of LVSI on surgi-
cal pathology (odds ratio [OR]: 1.73; 95% confidence
interval [CI], 1.23-2.45; P = .002), lobular histology
(OR: 1.98; 95% CI, 1.38-2.82; P = .002), clinical stage T2
(OR: 2.17; 95% CI, 1.07-4.39; P = .001), pathologic stage

Table 1 Patient and disease characteristics for lobular (n = 110) and nonlobular (n = 235) patients

Factor Lobular (n = 110) Nonlobular (n = 235) P-value

Age, y 56 53 .027a

Clinical T-stage, n (%)
T0 14 (12.7) 28 (11.9) .086
T1 45 (40.9) 121 (51.5)
T2 51 (46.4) 86 (38.6)
Hormone receptor status, n (%)
ER+ 101 (91.8) 194 (82.5) .023a

PR+ 85 (77.3) 158 (67.2) .057
HER2+ 13 (11.8) 43 (18.4) .125
Triple negative 5 (4.5) 23 (9.8) .097
Pathologic T-stage, n (%)
T0 0 (0) 3 (1.3)
T1 42 (38.2) 136 (57.9)
T2 54 (49.1) 81 (34.5)
T3 14 (12.7) 14 (6)
T4 0 (0) 1 (0.4)
Pathologic mean tumor size, cm. 3.1 2.3 < .0001a

Mean number of positive lymph nodes 2.79 2.26 .009a

Extranodal extension, n (%) 30 (27.2) 38 (16.2)
Pathologic American Joint Commission on Cancer, 7th Edition stage, n (%)
I and II 75 (68.2) 196 (83.4) .001a

III and IV 35 (31.8) 39 (16.6)
Lymphovascular stromal invasion, n (%) 39 (35.5) 112 (47.7) .034a

Upstaged after surgery to at least pN2 and/or T3, n (%) 34 (30.9) 41 (17.4) .007a

Univariate analysis by Fisher’s exact test (2-tailed) and the Wilcoxon rank sum test.
a Statistically significant finding (P < .05).
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T2 (OR: 1.78; 95% CI, 1.78-2.60; P < .001), pathologic stage
T3 or T4 (OR: 3.89; 95% CI, 2.35-6.43; P < .001), AJCC
7th Edition stage 2 (OR: 3.81; 95% CI, 1.07-13.57; P < .001),
and AJCC 7th Edition stage 3 (OR: 68.35; 95% CI, 18.20-
256.70; P < .001) all correlated with an increased number
of LNs that were positive at the time of final surgical patho-
logic evaluation (Table 2).

On univariate analysis, the presence of lobular histol-
ogy (OR: 2.48; 95% CI, 1.61-3.82; P < .001), LVSI (OR:
1.81; 95% CI, 1.19-2.77; P = .006), and clinical T2 disease
(OR: 1.96; 95% CI, 1.20-3.19; P < .001) were signifi-
cantly associated with upstaging at the time of surgery to
at least pathologic stage N2 and/or T3 status. On multi-
variate analysis, the presence of lobular histology remained
significant (OR: 2.34; 95% CI, 1.46-3.73; P = .004), as did
LVSI (OR: 1.95; 95% CI, 1.22-3.11; P = .005) and the pres-
ence of clinical T2 disease (OR: 1.67; 95% CI, 1.01-2.76;
P < .001; Table 3).

To evaluate whether our results apply to all patients with
ILC, we also analyzed a cohort of 83 clinically T0-T2 and
N0 patients from the same time period who underwent mas-
tectomy and had a negative SLN biopsy but also proceeded
with ALND. In this cohort, 5 of 83 patients had a positive
LN found at the time of ALND, despite a negative SLN
biopsy, for a false-negative rate of 6%. Four of these 5 pa-
tients (80%) had a lobular component on final pathology.
Only 3 of 83 patients (3.6%) in this negative SLN biopsy
cohort were upstaged after surgery to T3 status, and no pa-
tients were found to have pathologic N2 stage.

Discussion

ILC often escapes detection by imaging and physical
examination due to its covert nature. Several papers discuss
the difficulty of detecting ILC on imaging and physical

Table 2 Univariate analysis for the odds of having positive lymph nodes on completion axillary lymph node dissection by patient de-
mographic and disease characteristics

Hazard ratio 95% Confidence interval Reference P-value

Lobular histology 1.98 1.38-2.82 Non-lobular .002a

ER+ 1.13 0.68-1.88 Negative .64
PR+ 0.9 0.63-1.31 Negative .593
HER2 + 1.36 0.84-2.20 Negative .21
Triple negative 0.57 0.29-1.13 No .109
Lymphovascular stromal invasion 1.73 1.23-2.45 No .002a

Multifocal disease 0.97 0.68-1.38 No .853
Age 1 0.98-1.01 Continuous .721
Clinical T1 1.52 0.75-3.07 Clinical T0 .001a

Clinical T2 2.17 1.07-4.39
Pathologic T2 1.78 1.22-2.60 Pathologic T1 < .001a

Pathologic T3 or T4 3.89 2.35-6.43
AJCC 7th Edition stage 2 3.81 1.07-13.57 Stage 1 < .001a

AJCC 7th Edition stage 3 68.35 18.20-256.70

AJCC, American Joint Commission on Cancer.
a Statistically significant finding (P < .05).

Table 3 Univariate and multivariate analysis for odds of upstaging to at least pathologic stage IIIA or greater by patient demographic
and disease characteristics

Variable Univariate Multivariate Reference
groupHazard

ratio
95% Confidence
interval

P-value Hazard
ratio

95% Confidence
interval

P-value

Lobular histology 2.48 1.61-3.82 < .001a 2.34 1.46-3.73 .004a Non-lobular
ER+ 0.86 0.47-1.57 .611 Negative
PR+ 0.92 0.58-1.45 .71 Negative
HER2 + disease 1.59 0.91-2.80 .105 Negative
Triple-negative disease 0.46 0.17-1.21 .117 No
Lymphovascular stromal invasion 1.73 1.23-2.45 .006a 1.95 1.22-3.11 .005a No
Multifocal disease 1.03 0.67-1.60 .8819 No
Age 1.01 0.99-1.02 .528 Continuous
Clinical T2 1.96 1.20-3.19 < .001a 1.67 1.01-2.76 < .001a Clinical T0 or T1

a Statistically significant finding (P < .05).
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examination,7,9 but none to date have specifically ana-
lyzed the frequency with which surgical upstaging occurs
in ILC patients who were initially clinically staged as node-
negative. One study by Johnson et al found that the presence
of lobular carcinoma predicted for an increased likeli-
hood of having a false-negative axillary ultrasound. Of 155
patients with a negative axillary ultrasound, 6 of 45 with
false-negative results had ILC (13%). This is significantly
higher than the proportion of patients with ILC in the true-
negative group (6 of 110, or 5%; P < .001).9 Thus, axillary
LN metastases may be harder to detect in patients with ILC
prior to surgery, resulting in an increased number of posi-
tive nodes on surgical pathology.

Previous studies have reported mixed and sometimes
contradictory results with regard to the axillary LN status
of patients with ILC compared with IDC. Classe et al ex-
amined the accuracy of axillary sentinel LN detection among
patients with ILC and IDC and found that the axillary sen-
tinel LN detection rate did not differ significantly between
patient groups.10 Similarly, Arpino et al compared the clini-
cal and biological features of 4140 patients with ILC to
45,169 patients with IDC and discovered that although tumor
size was significantly larger at the time of diagnosis for ILCs,
the rate of LN involvement was the same for both cohorts.11

However, when evaluating the significance of these 2 studies,
it is important to recognize that the homogeneous and un-
remarkable appearance of lobular carcinoma cells (often
without cellular atypia or a high mitotic rate) can make this
histology more difficult to detect in metastatic LNs. Thus,
false-negative results upon examination of surgical speci-
mens are more common in patients with lobular compared
with ductal histology.12

Contrary to these reports, a French paper analyzed meta-
static involvement of ILCs and IDCs in sites other than the
axillary nodes and found that the presence of positive nodes
in nonaxillary regions was less frequent in patients with
ILC than in those with IDC.13 Conversely, Fernández et al
examined the axillary LN status of patients with grade-
matched ILC and IDC and reported a higher nodal stage
at the time of surgery, a greater number of total positive
nodes, and a higher ratio of positive nodes in patients with
ILC.14 These latter findings correlate with our results—
namely, that compared to clinically node-negative patients
with IDC, stage-matched patients with ILC were more likely
to have a greater total number of positive axillary nodes
at the time of surgery and a larger tumor size, upstaging
them to require a recommendation of PMRT.

In addition, molecular differences in ILC and IDC may
contribute to the increased number of LNs at the time of
surgery that we observed in this patient cohort. For example,
loss of the cell–cell adhesion molecule E-cadherin is a dis-
tinctive molecular characteristic of ILC that allows for tumor
cell disruption and invasion. Perhaps due to the loss of proper
cell–cell contacts, ILC tends to spread diffusely. Small,
uniform populations of neoplastic cells invade the stroma
in a single-file fashion without perturbation of anatomic

structures or a significant desmoplastic response.15 ILC pres-
ents in accordance with these histopathologic features, often
as an ill-defined palpable mass, vague thickening, or in-
duration as opposed to a discrete nodule.15 Thus, patients
with ILC often present later than those with other sub-
types of breast cancer.

In fact, in one large study of 135,157 invasive breast
cancer cases from the Surveillance, Epidemiology, and End
Results database of the National Cancer Institute from 1992
to 2001, Li et al found that ILC and ductal/lobular carci-
noma cases were more likely to have an advanced stage
(stage III/IV), large tumor size (>5 cm), and node positiv-
ity at the time of diagnosis compared with IDC cases.16 Thus,
ILC’s “initially indolent but slowly progressive” nature may
allow a longer period of growth before detection,3 which
can manifest itself in the increased metastatic potential of
ILC.13 Regardless, and perhaps due to its favorable bio-
logic characteristics,3-6 ILC is associated with better survival
outcomes than IDC.17,18

We observed that significantly more clinically node-
negative patients with ILC and a positive SLN biopsy were
upstaged at the time of surgery to at least pathologic
stage IIIA or greater. In patients found to have pathologic
stage IIIA or greater disease (AJCC version 7: T3N1,
N2-N3, or T4) a recommendation of PMRT is often made,
which is consistent with a high level of evidence (cat-
egory 1) and uniform National Comprehensive Cancer
Network consensus that intervention is appropriate.19

We report that in this cohort of clinically node-negative
patients undergoing mastectomy and found to have a posi-
tive SLN, >30% of patients with lobular histology were
subsequently upstaged at the time of surgery to stage IIIA
or greater. Of these patients, 79% actually went on to receive
adjuvant PMRT. Thus, we report that even in a small cohort
of 34 patients with pure ILC, lobular histology correlated
more robustly with an increased likelihood for a surgi-
cally upstaged diagnosis, further strengthening our results.

Additionally, given the equivalent results between the
arms in the recently published After Mapping of the Axilla:
Radiotherapy or Surgery (AMAROS) trial that examined
ALND versus axillary radiation therapy, our findings may
influence the surgical management of the axilla in pa-
tients with ILC.20 Our inclusion criteria of clinical T0-T2
patients and a clinically node-negative axilla by ultra-
sound are very similar to those of the AMAROS trial, which
included cT1-T2 patients with no palpable LNs. In the
ALND arm of AMAROS, 33% were found to have addi-
tional LNs at surgery. Among these, 8% were found to have
>4 LNs positive versus 7.5% in the current study. However,
no further information was given about the breakdown of
lobular versus nonlobular histologies. Thus, given the higher
number of positive LNs at ALND, our data may help guide
a surgeon’s decision on whether to perform completion
ALND in clinically node-negative patients on the basis of
histology when SLN positivity is found during mastec-
tomy. Likewise, it may help guide the radiation oncologist
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in determining the risk of an individual patient with
undissected, residual disease in the axilla.

Although the results of our study show a significant dif-
ference in occult LN positivity between ILC and non-ILC
histologies, it is not without limitations. This is a single-
institution, retrospective study that provides a lower level
of evidence but suits the current analysis well. Also, despite
being stage-matched (clinical T0-2, N0), there are some sig-
nificant differences between the patient population with
regard to age, presence of LVSI, tumor size, and hormone
status. This is likely responsible for the lack of signifi-
cance seen on multivariable analysis. Stratification in a
randomized trial could help mitigate these differences and
provide stronger evidence on which to base PMRT rec-
ommendations, but it is also unlikely that a trial evaluating
this question will ever be performed.

It is also important to note that our results only apply
to patients who were found intraoperatively to have a posi-
tive SLN. The reason for mastectomy in these patients with
early stage or even noninvasive breast cancer is unknown.
We observed that in a cohort of clinically stage-matched
patients who underwent mastectomy and had a negative SLN
biopsy, 5 of 83 (6%) had a false-negative result, which is
in agreement with the false-negative rates in the literature.21

Interestingly, 4 of these 5 patients (80%) had a compo-
nent of lobular on histology.

Conclusions

Clinically node-negative patients with a component of
lobular carcinoma and/or LVSI undergoing total mastec-
tomy and found to have a positive SLN are more likely to
be surgically upstaged to at least pathologic stage IIIA than
patients with nonlobular histologies. Also, patients with a
lobular breast cancer component have a higher risk of re-
sidual axillary disease if completion ALND is not performed
after an intraoperative finding of a positive SLN. Our find-
ings suggest that the presence of a component of lobular
carcinoma may predict for more extensive disease than is
clinically apparent and may have significant implications
for how clinicians counsel patients with breast cancer with
similar features.
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