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Abstract

Background—Optimal surgical management of patients with invasive lobular carcinoma (ILC) 

who undergo neoadjuvant chemotherapy (NAC) is unknown. We evaluated optimal margin 

distance and local recurrence (LR) rates for these patients.

Methods—Ninety three (30%) of 311 patients with ILC received NAC. We examined margin 

status, residual disease after re-excision and clinical outcomes.

Results—Margin positivity rates after the final operative procedure was similar between the 

NAC and surgery first group (P>.05). The proportion of patients, stratified by margin status, who 

were taken back for re-excision was not different between the 2 groups and similarly there were no 

differences in frequency of residual disease (all P>.05). At a median follow-up of 3.1 years, one 

patient in the NAC group and 2 in the surgery first group developed LR (p=1.0).

Conclusion—Patients with ILC who have undergone NAC and have margins >1mm have a low 

probability of residual disease and LR.
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Introduction

Invasive lobular carcinoma (ILC) is composed of non-cohesive cells individually dispersed 

or arranged in single-file linear pattern in a fibrous stroma 1. There has been a continuous 

increase in the incidence of this disease in women over 50 throughout the last 20 years, now 

representing 5–15% of invasive breast tumors 1. Due to the insidious infiltrative nature of 

ILC, majority of patients present at a more advanced stage with an ill-defined mass 1, 2. 
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Breast conservation therapy (BCT) as the primary surgical treatment for ILC has been 

controversial. Singletary et al reported from the National Cancer Data Base that there was no 

increase in local recurrence rates for patients with early stage ILC treated with breast 

conservation surgery, defined as pathologic T1 or T2 pure ILC, compared to patients 

undergoing mastectomy 3. Furthermore, Bouvet et al assessed margin status in relation to 

local-regional recurrence (LR) in patients with early stage ILC 4. The majority of their 

patients (69%) had pathologic T1 tumors and they noted that patients with a positive or close 

margin (≤1mm) were at increased risk for LR. Margin status was the only factor determined 

to influence the potential risk for LR on univariate analysis. In addition, they found a low 

rate of LR (6%) at 5 years in patients with a negative margin (>1mm). Other investigators 

have reported that patients with early stage ILC have similar local recurrence and overall 

survival rates to patients with early stage invasive ductal carcinoma when treated with 

BCT 5–8.

For ILC patients with more advanced disease at presentation, neoadjuvant chemotherapy 

may be offered to decrease tumor size and allow for BCT. Optimal margin width in this 

setting is unknown. We performed a retrospective study to determine the effect of 

neoadjuvant chemotherapy on the assessment of margin status in order to better define the 

optimal margin width in the more advanced stage ILC patient, with the ultimate goal to 

minimize risk of local recurrence.

Methods

Patient population

Patients diagnosed with pure invasive lobular carcinoma of the breast from April 1998 to 

September 2006 were identified from the University of Texas, M.D. Anderson Cancer 

Center Surgical Pathology database. Records were reviewed and relevant 

clinicopathological features extracted for analysis. Patients were divided into two subgroups; 

1) those who had undergone neoadjuvant chemotherapy who formed the study population 

(n=93), 2) a control cohort who did not undergo neoadjuvant chemotherapy (n=218). At 

M.D. Anderson Cancer Center, patients presenting with nodal disease and/or T2 or larger 

primary tumors are considered eligible for neoadjuvant chemotherapy. Approval for the 

study was obtained from the M.D. Anderson Cancer Center Institutional Review Board.

Surgical treatment and margin status

All patients underwent surgical treatment, either breast conservation therapy or mastectomy, 

for their primary tumor. The decision to proceed with mastectomy was based on presence of 

multicentric disease, large primary tumors relative to breast size as well as patient 

preference. Pathological margins were reviewed and patients were classified into two groups 

according to the distance between tumor and the margin of resection; “positive” (grossly 

positive margin or tumor ≤1mm from the margin) or “negative” (tumor >1mm from the 

resection margin). The presence or absence of residual disease, which was defined as ILC or 

ductal carcinoma in situ, was determined for all patients undergoing re-excision. We opted 

to exclude LCIS given the preponderance of the data that shows presence of LCIS at 

margins of resection does not increase the probability of local recurrence 9, 10. Re-excision 
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was classified as either a second operative procedure or additional margins taken at the time 

of the initial operation.

Statistical methods

All calculations were performed using SAS 9.0. Chi-Square test or Fisher’s exact test was 

used to assess the association between two categorical variables. P-values of less than or 

equal to 0.05 were considered to be statistically significant.

Results

Patient and tumor characteristics

Three hundred eleven patients with a diagnosis of pure ILC who had undergone surgical 

treatment at M.D. Anderson Cancer Center were identified. Ninety-three (30%) of these 

patients received neoadjuvant chemotherapy. Patient and tumor characteristics are listed in 

Table 1. The median age at presentation in the neoadjuvant and the surgery first groups was 

54 years (range 35–86) and 60 years (range 29–91) respectively (p<0.01). As would be 

expected, there was a significant difference in the clinical T stage between the two groups 

with the majority of patients (51.6%) in the neoadjuvant group presenting with clinical T2 

tumors compared to the majority of patients (59.6%) in the surgery first group presenting 

with clinical T1 tumors (p<0.01). Twenty-eight of the 93 patients (30.1%) in the 

neoadjuvant group underwent breast conservation therapy for their first surgical procedure 

while 65 of the 93 patients (69.9%) underwent mastectomy. In contrast, in the surgery first 

group there was an almost even distribution between BCT and mastectomy (49.1% and 

50.9% respectively). These differences in BCT rates between the two patient cohorts were 

magnified after re-excision with only 16 patients (17.2%) in the neoadjuvant group 

successfully completing breast conservation therapy compared to 92 of the 218 patients 

(42.2%) who underwent BCT as their final surgery in the surgery first group (p<0.01).

Margin status

We first examined the difference in the margin status between the two groups at the time of 

initial excision, and then again after the final surgical procedure. For the entire cohort of 

patients receiving neoadjuvant chemotherapy, we found 30.1% (n=28) of patients had a 

positive margin after the initial surgery. This was statistically similar to the patients in the 

surgery first group who had a 28.4% (n=62) incidence of positive margins after their initial 

surgery. Thus, negative margins were achieved at the initial operation in 69.9% (n=65) of 

patients in the neoadjuvant group and 71.6% (n=156) of patients in the surgery first group 

(p=0.77) (Table 2).

After the final surgical procedure, 9.7% (n=9) of patients in the neoadjuvant group had a 

positive margin. This was comparable to the 7.3% (n=16) of patients in the surgery first 

group with a positive margin. Hence, 90.3% (n=84) and 92.7% (n=202) of patients were 

found to have a negative margin after final excision in the neoadjuvant and surgery first 

groups respectively (Table 2) (p=0.49).
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We next evaluated margin status in the two groups as a function of the type of initial 

surgical procedure performed. Here we found that among patients that underwent BCT as 

their initial procedure, 71.4% (n=20) in the neoadjuvant group had a positive margin, 

compared to only 43.9% (n=47) in the surgery first group (Table 3). This difference was 

statistically significant (p=0.01). However, there was no difference in positive margin rates 

between the two groups of patients who had a mastectomy as the initial procedure with 

12.3% (n=8) and 13.5% (n=15) of patients with a positive margin in the neoadjuvant and 

surgery first group respectively (p=0.8) (Table 3). Since the majority of patients in the 

neoadjuvant group had mastectomy as their first procedure, this likely accounts for the lack 

of overall difference in margin positive rates between the groups after initial excision (Table 

2).

When these variables were re-examined for final procedure and final margin status, 18.8% 

(n=3) of patients in the neoadjuvant group who had BCT were found to have a positive 

margin in comparison to 8.7% (n=8) in the surgery first group (p=0.21) (Table 4). Similarly, 

there was no significant difference between the two groups with respect to those who 

underwent mastectomy for the final procedure with 92.2% (n=71) of patients in the 

neoadjuvant group and 93.6% (n=118) of patients in the surgery first group having a final 

negative margin (p=0.69) (Table 4).

Re-excision rates and residual disease

We wanted to determine whether neoadjuvant chemotherapy affected the frequency of 

finding additional disease at re-excision. Therefore, we next looked at the probability of 

finding additional residual disease among those patients that underwent re-excision.

We found that 82.1% (n=23) of patients in the neoadjuvant group with a positive margin 

underwent re-excision. Of these, 65.2% (n=15) had residual disease present (Figure 1). 

Similarly the majority of patients in the surgery first group with positive margins (79.0%, 

n=49) underwent re-excision. Although not statistically significant (p=0.15), slightly fewer 

patients, 46.9% (n=23), had residual disease present in the surgery first cohort versus the 

neoadjuvant group.

A small proportion of patients in both groups of the study underwent re-excision after an 

initial surgical procedure with negative margins, (18.5% and 25.6%, p=0.25) (Figure 2). 

Within this subpopulation, 2 (16.7%) patients in the neoadjuvant group had residual disease 

compared to 4 (10.3%) patients in the surgery first group (p=0.62).

Local-regional recurrence

With an overall median follow-up of 3.1 years, three patients (1%) in this study have 

developed local-regional recurrence. Final surgical margin in 2 of these patients were noted 

to be positive; one patient had received neoadjuvant chemotherapy and one was in the 

surgery first group. The third local-regional recurrence occurred in a patient in the surgery 

first group who had negative margins. With a median follow-up of 4 years in the 

neoadjuvant group, no patients in this cohort with a negative margin developed recurrence.
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Discussion

The role of neoadjuvant chemotherapy in patients with ILC is an area of controversy. 

Studies have shown that ILC is associated with lower pathologic complete response 

rates 11, 12. Patients with ILC have also been found to require more surgeries than patients 

with IDC in order to achieve negative margins 12, 13. Our study similarly shows that despite 

the lower response rates compared to IDC, about 20% of patients with ILC successfully 

undergo BCT after completing neoadjuvant chemotherapy. Given the unique histologic 

appearance of single file tumor infiltration seen in ILC compared to the broader invasive 

front seen with invasive ductal carcinoma, patchy response to chemotherapy may be more 

likely to compromise accurate margin assessment in ILC patients. Thus we wanted to 

determine whether margin width predicted for probability of residual disease and whether 

this was altered as a result of neoadjuvant chemotherapy. We found that most ILC patients 

who underwent BCT as the first operation after completing chemotherapy had positive 

margins and ultimately required mastectomy compared to patients that undergo surgery first. 

However the probability of finding residual disease as a function of margin width is not 

affected by the administration of neoadjuvant chemotherapy.

The role of breast conservation therapy for patients with ILC has been controversial, 

however a number of reports suggest that BCT can be safely performed in patients with 

early stage disease 5, 6, 8, 14. In particular, many studies have reported that women with ILC 

who undergo BCT have higher margin positivity rates after an initial attempt at breast 

conservation compared to patients with IDC. Although the definition of positive margin 

varies across studies, approximately 50% of women with ILC in these reports required 

reoperation for a close or positive margin 15, 16. We also found a 50% likelihood of an 

involved margin after BCT in the cohort of ILC patients who underwent surgery first. This 

number increases to almost 75% of the patients who received neoadjuvant chemotherapy. 

This likely reflects the radiologic and clinical limitations in accurately staging patients for 

local disease extent following chemotherapy combined with the lower rates overall of 

pathologic response seen in ILC patients.

A number of studies have evaluated the influence of margin width on the likelihood of 

finding additional tumor at the time of re-excision. Dillon et al found that patients with ILC 

with an initial margin of <5mm had a 60% likelihood of finding residual cancer. Moore and 

colleagues found that nearly half of the patients taken back for a second procedure had 

residual disease although the correlation with margin width was not detailed. In contrast we 

found that patients with margins >1mm have a low likelihood of residual invasive carcinoma 

or ductal carcinoma in situ and importantly, we saw no impact on the probability of residual 

disease based on the administration of neoadjuvant chemotherapy. Although the discrepancy 

between our study and others in the literature is not clear, one possibility might be the 

definition of residual disease, which in our study excluded LCIS. We opted to exclude LCIS 

given the preponderance of the data that shows presence of LCIS at margins of resection 

does not increase the probability of local recurrence 9, 10.

Although a few studies have reported a low risk for local recurrence after incomplete tumor 

excision in ILC 17, in general the goal of surgical excision remains negative margins to 
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minimize the residual tumor burden and hence local recurrence risk 18. Local recurrence 

rates after BCT for early stage ILC have been reported by a number of institutions. Hussein 

and colleagues reported a 43% rate of LR for women treated with breast conservation 

therapy 19. However, when further analyzed all the recurrences were among the women who 

declined radiation therapy after segmental mastectomy. In contrast, a review of ILC cases 

through the Eindhoven Cancer Registry in the Netherlands, showed a 5 year risk of LR of 

3.5% and this was not affected by a positive surgical margin. Our own previous experience 

suggests a similar low risk of LR events in women with Stage I and II ILC who undergo 

BCT with a margin of >1mm 4, 8. Our current report similarly shows a low rate of LR 

among all women with ILC who undergo neoadjuvant chemotherapy. There are a number of 

limitations to our current analysis. First, our cohort of women with BCT following 

neoadjuvant chemotherapy is small and second, our median followup for the neoadjuvant 

chemotherapy is 4 years and thus a substantial number of late recurrences cannot be ruled 

out. In order to overcome these limitations, we analyzed our cohort to look at probability of 

residual disease as a function of margin width and used residual disease as a surrogate for 

long-term risk of LR. In this analysis, we found that women in both the surgery first and the 

neoadjuvant chemotherapy groups had similar rates of residual disease when stratified by an 

initial margin of 1mm. Given our previous experience that a >1mm margin in ILC patients 

without neoadjuvant chemotherapy translates into low rates of local recurrence at long-term 

follow-up, we thus presume that similarly low rates of residual disease in women after 

neoadjuvant chemotherapy who have a >1mm margin will translate into good long-term 

local control.

In conclusion, patients with locally advanced ILC who undergo BCT following neoadjuvant 

chemotherapy have high probability of margin positive resection and requirement for a 

second operation. A >1mm margin appears to be acceptable for minimizing residual disease 

and local recurrence risks in these patients.
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Synopsis

Patients with invasive lobular carcinoma who undergo an initial attempt at breast 

conservation surgery following neoadjuvant chemotherapy have high likelihood of 

margin involvement and need for second surgery. However, a final margin width of 

>1mm appears to be sufficient for good long-term local control.
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Figure I. 
Re-excision rates and frequency of residual disease in patients with a positive margin at their 

initial surgery.
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Figure II. 
Re-excision rates and frequency of residual disease in patients with a negative margin at 

their initial surgery.
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Table I

Patient and tumor characteristics

Neoadjuvant Chemotherapy n=93 Surgery first n=218 p-value

Age p<0.01

 Range 35 – 86 29 – 91

 Median 54 60

Clinical T Stage p<0.01

 T1 11 (11.8%) 130 (59.6%)

 T2 48 (51.6%) 70 (32.1%)

 T3 25 (26.9%) 17 (7.8%)

 T4 9 (9.7%) 1 (0.5%)

Clinical N Status p<0.01

 N0 42 (45.2%) 197 (90.3%)

 N1 40 (43.0%) 20 (9.2%)

 N2 2 (2.1%) 0 (0.0%)

 N3 9 (9.7%) 1 (0.5%)

ER/PR Status p=0.26

 ER positive/PR positive 57 (62.0%) 142 (66.7%)

 ER positive/PR negative 27 (29.4%) 63 (29.6%)

 ER negative/PR positive 2 (2.2%) 1 (0.5%)

 ER negative/PR negative 6 (6.5%) 7 (3.3%)

First Surgical Procedure p<0.01

 BCT 28 (30.1%) 107 (49.1%)

 Mastectomy 65 (69.9%) 111 (50.9%)

Final Surgical Procedure P<0.01

 BCT 16 (17.2%) 92 (42.2%)

 Mastectomy 77 (82.8%) 126 (57.8%)

Median Follow Up p<0.01

 Years 4 2.8
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Table II

Initial vs final margin status among all patients

Margin Status Neoadjuvant Chemotherapy n=93 Surgery first n=218 p-value

Initial Excision 0.77

positive 28 (30.1%) 62 (28.4%)

negative 65 (69.9%) 156 (71.6%)

Final Excision 0.49

positive 9 (9.7%) 16 (7.3%)

negative 84 (90.3%) 202 (92.7%)
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Table III

Margin status after initial surgical procedure

Neoadjuvant Surgery first p-value

BCT*

positive 20 (71.4%) 47 (43.9%) 0.01

negative 8 (28.6%) 60 (56.1%)

Neoadjuvant Surgery first p-value

Mastectomy

positive 8 (12.3%) 15 (13.5%) 0.80

negative 57 (87.7%) 96 (86.5%)

*
BCT: breast conservation therapy
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Table IV

Margin status after final surgical procedure

Neoadjuvant Surgery first p-value

BCT*

positive 3 (18.8%) 8 (8.7%) 0.21

negative 13 (81.2%) 84 (91.3%)

Neoadjuvant Surgery first p-value

Mastectomy

positive 6 (7.8%) 8 (6.4%) 0.69

negative 71 (92.2%) 118 (93.6%)

*
BCT: breast conservation therapy
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