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Abstract Background Invasive lobular breast carci-

noma is known for its multicentricity and is associated

with a higher incidence of incomplete excision after

breast-conserving therapy. The aim of the study was to

examine the influence of positive surgical margins on

the local recurrence rate in patients diagnosed with

invasive lobular cancer and treated with breast-con-

serving therapy. Methods All 416 women diagnosed

with invasive lobular breast cancer and undergoing

breast-conserving treatment between 1995 and 2002

were selected from the population-based Eindhoven

Cancer Registry. Their medical charts were reviewed

and detailed information was collected. Results The

risk of margin involvement was 29% after the first

operation and 17% when taking into account the final

margin status of the patients undergoing re-excision.

During follow-up, 18 patients developed a local

recurrence. The 5 year actuarial risk of developing a

local recurrence was 3.5% (95% confidence interval

2.5–4.5) and the 8 year risk was 6.4% (95% confidence

interval 4.7–8.0). There was no influence of positive

surgical margins on the risk of local recurrence, neither

in the univariate analysis nor after adjustment for age,

tumour size, nodal status and adjuvant systemic treat-

ment. Conclusion Patients with invasive lobular cancer,

treated with breast-conservation, have a low risk of

local recurrence, despite their high risk of having a

microscopically incomplete excision of the tumour.

Keywords Breast carcinoma � Lobular � Recurrence �
Local � Breast-conserving surgery

Introduction

The life-time risk of developing breast cancer for a

woman in the Western world is 9–10%, which makes it

the most common type of cancer in women. Invasive

lobular cancer (ILC) is accounting for 5–15% of all

invasive breast cancers [1–4], and the incidence seems

to have been increasing disproportionately compared

to the incidence of ductal cancer during the last two

decades [5]. Data of the Surveillance, Epidemiology,

and End Results (SEER) programme of the National

Cancer Institute demonstrated that the proportion of

breast cancers with a lobular component increased

from 9.5% in 1987 to 15.6% in 1999 [6]. ILC is more

difficult to diagnose clinically because it is less likely to

present as a palpable lump and has a diffusely infil-

trative growth which makes it difficult to visualize it by
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mammography and to determine the extent of the

lesion [7, 8]. In addition, ILC is more likely to be

multicentric, multifocal and bilateral than ductal

carcinoma [9]. These features may explain why lobular

cancers are associated with a higher risk of incomplete

excisions [9–11], compared to patients with invasive

ductal carcinoma, and why concerns have been raised

about the use of BCT for patients with ILC. However,

despite their higher risk of an incomplete tumour

excision patients with ILC do not seem to have a

higher local recurrence risk after BCT than patients

with ductal cancer [7, 9, 12, 13].

In the current study we examined the prevalence of

positive surgical margins and the association with local

recurrence in a series of 420 patients with ILC who

underwent BCT in the period of 1995–2002 in five

general hospitals in the South of the Netherlands.

Patients and methods

Patients were selected from the population-based

Eindhoven Cancer Registry, which serves a population

of almost two million inhabitants (which is 6% of the

Dutch population) in the South–Eastern part of the

Netherlands. Cancer registry data were retrieved from

copies of the pathology reports from three different

laboratories, the medical records of five hospitals and

one radiotherapy institute. Between January 1995 and

December 2002, 4947 patients were diagnosed with

breast cancer, of whom 969 had ILC or mixed (with a

ductal component) ILC (19.6%). Of all 4947 patients,

2653 were treated with BCT (53.6%), compared to 416

of the 969 patients with ILC (42.9%). These 416 pa-

tients constitute the study population. Patients who

underwent lumpectomy and subsequently received a

mastectomy were excluded. The medical chart of each

of the 416 patients was reviewed for detailed infor-

mation with respect to the loco-regional and systemic

treatment of the primary tumour. Information was re-

corded on the presence and extent of tumour

involvement of the margins of the specimen of the

primary tumour and the specimen taken at re-excision.

Statistics

Follow-up was completed until the patient’s death or

until the date of last visit or last contact with the sur-

geon, radiation-oncologist or general practitioner.

There were 11 patients with a last contact date before

January 1st, 2005 ( < 3%). Although formally lost-to-

follow up, these patients have been included in the

analysis until their last contact date. The median

follow-up of the patients who were still alive was

6 years (range 1.1–11.0).

The primary end-point of our study was local

recurrence, which was defined as a new tumour

occurring in the preserved breast or overlying skin.

Survival analysis was carried out using the life-table

method. For patients who did not develop a local

recurrence, survival time was censored at the date of

last follow-up. The logrank-test was performed to

compare local recurrence rates according to excision-

margin and other potential risk factors. Multivariate

analysis were carried out using Cox proportional haz-

ards models to asses the independent effect of the

excision margins on the risk of local recurrence,

adjusting for age at primary treatment and tumour

stage. Hazard ratios with 95% confidence intervals

(95% CI) and P-values were estimated with respect to

the reference category for each co-variate.

Results

Characteristics of the patients, primary tumour and the

treatment are presented in Table 1. The mean age at

diagnosis of the primary tumour was 59.3 (range

29.0–91.6). Of all patients, 279 patients were diagnosed

with lobular carcinoma, 136 with mixed lobular

Table 1 Patient, disease and treatment characteristics

Characteristic N (%)
Age at diagnosis (years)

<50 95 23
50–69 244 59
70+ 77 19
Histological type
Lobular 279 67
Lobular-mixed 136 33
Other 1 0
Tumour size (pT)
pT1 296 71
pT2 102 25
pT3 1 0
pT4 13 3
pTX 3 1
Nodal status (pN)
pN0 253 61
pN1 128 31
pN2 3 1
pNX 31 7
Radiotherapy
Whole breast and boost dose 394 95
Whole breast without boost dose 19 5
No 3 1
Adjuvant systemic treatment
Yes 157 38
No 259 62
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carcinoma and 1 was diagnosed as other. Nearly all

patients (99.3%) received irradiation after the surgery.

Irradiation consisted of whole breast irradiation with a

total dose of 3250–5000 cGy and the large majority

(95.4%) received an additional boost to the tumour

bed using either photons or electrons.

Overall, primary excisions were considered com-

plete in 282 patients (Table 2). Reasons for a

re-operation (n = 12) in patients with a complete pri-

mary excision were mostly due to complications of the

primary treatment (infection). In 122 patients, the

primary excision was incomplete. Five excisions

showed only focal margin involvement, 33 excisions

were more than focally incomplete and in 96 cases the

extent of margin involvement was not known. In this

group of 122 patients, 58 re-excisions were performed,

of which four were incomplete for the second time, 53

complete and one had an unknown outcome. In 12

patients completeness of the primary excision was

uncertain and two re-excisions occurred in this group.

The risk of an incomplete primary excision in-

creased from 26% (76/288) for patients with a tumour

of 2 cm or less to 40% (40/100) for patients with a

tumour of 2–5 cm (P = 0.01). No significant correlation

was observed between age, nodal status and morphol-

ogy (lobular versus mixed-lobular) and the risk of an

incomplete primary excision.

Eighteen of the 416 patients with ILC developed a

local recurrence. The mean age at diagnosis of the local

recurrence was 62.6 years (range 43.8–79.0). The mean

time from the date of the primary tumour until date of

the local recurrence was 4.1 years (range 0.8–8.7

years). The 5 year actuarial risk of developing local

recurrence was 3.5% (95% CI 2.5–4.5) and the 8 year

actuarial risk was 6.4% (95% CI 4.7–8.0). One patient

was diagnosed with a second local recurrence. Of the

18 local recurrences, 17 were isolated and one was

diagnosed concurrently with distant metastases. Eight

recurrences were of the lobular type, seven were

ductal, two were mixed lobular and one was a Morbus

Paget with invasive adenocarcinoma. One of the 18

recurrences was purely in situ, 11 were invasive and six

were mixed in situ and invasive. During the same fol-

low-up period, 15 breast tumours were diagnosed in

the contralateral breast.

In a univariate analysis, no significant association

was found between the final margin status (including

re-excision) and the risk of local recurrence (P = 0.55;

Fig. 1).

Also, no significant difference in local control was

found between patients undergoing re-excision and

those who did not or the outcome of the re-excision

and the risk of local recurrence (P = 0.70); two of the

72 patients who underwent a re-excisions developed a

local recurrence, as compared to 16 of the 344 patients

who did not undergo a re-excision. Neither did a

re-excision following a primary incomplete tumour

excision lead to a lower risk local recurrence (P = 0.63)

Table 2 Margin status following primary excision and re-excision

Completeness of primary excision

Complete
(N = 282)

Incomplete
(N = 122)

Doubtful
(N = 12)

No. (%) No. (%) No. (%)

Re-excision
No 270 96 64 52 10 83
Yes 12 4 58 48 2 17
Completeness of re-excision
No 1 8 4 9 0 0
Yes 11 92 53 91 2 100
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0 1 2 3 4 5 6 7 8 9

Follow-up (years)

%

Positive (N=68)
Negative (N=338)

P-logrank: 0.55

Positive       68        68 64        58        50        41        32        18    10         9

Negative 338      332      320      295     247       203      146    109       71       33

Number of patients at risk

Fig. 1 Local control according to final margin status (including
the results of re-excision)
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Fig. 2 Local control in patients with an irradical primary
excision, according whether re-excision has been performed
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(Fig. 2). Also after adjusting for age, tumour size,

axillary nodal status and adjuvant systemic treatment

in a multivariate Cox proportional hazards model, no

association was observed between margin status and

the risk of local recurrence and none of the other

co-variates appeared to be associated with the risk of

local recurrence (Table 3).

Discussion

The most important findings of the current study are

the low risk of local recurrence in ILC after breast-

conserving therapy followed by irradiation, despite

frequent microscopically incomplete surgery, and the

lack of a prognostic influence of positive surgical

margins, which were present in 29% of all patients

following their primary excision and in 17% when

taking into account the final margin status of the

patients undergoing re-excision.

Local recurrence rates after BCT for ILC reported

in other studies vary between 5 and 13.5% after 5 years

[14–18]. Chung et al. [12] found a lower rate, of 2.8% at

5 years, which is closer to the risk of 3.5% found in our

study. Some of these studies made a comparison with

the risk after BCT for invasive ductal carcinoma (IDC)

and only few found a higher local recurrence rate for

ILC than for IDC [16, 17]. Kurtz found a local recur-

rence rate of 13.5% after 5 years in 67 patients with

ILC and a rate of 8.8% after 5 years in 709 patients

with IDC (P = 0.11) [16]. In a study by Schnitt et al.

the 5 year actuarial local recurrence risk of 12%

among 49 patients with infiltrating lobular carcinoma

was intermediate between that for patients with infil-

trating ductal carcinomas with an extensive intraductal

component (23%) and those without an extensive in-

traductal component (5%) [17]. All other studies re-

ported equal local recurrence rates after ILC and IDC

[9, 11, 12, 19, 20]. Of these studies, the ones of Sastre-

Garau et al. and Salvadori et al. are by far the largest,

including several hundreds of patients with ILC. The

first reviewed 975 patients with ILC (n = 726) or mixed

ILC and IDC (n = 249), and compared them to 10061

patients with non-lobular invasive carcinoma (NLIC).

Four-hundred-eighty patients with ILC were treated

with BCT (66%), 154 patients with mixed ILC/IDC

were treated with BCT (62%) and 6797 patients with

NLIC were treated with BCT (68%). BCT yielded

similar results for local recurrence-free interval in the

three groups (ILC 91%, ILC/IDC 84%, NLIC 86%).

Salvadori et al. found a cumulative recurrence rate of

7.0% at 10 years for 286 patients with ILC and 1903

with IDC, both treated with BCT (19). A third study,

by Peiro et al. reported 10 years crude local recurrence

rates of 15, 13 and 13%, for patients with infiltrating

lobular (n = 93), infiltrating ductal (n = 1089) and

mixed histology (n = 59) respectively [11].

Patients with ILC undergoing an attempt for breast-

conservation have a high risk of tumour-positive exci-

sion margins. The reported risks of tumour-positive

resection margins vary between 18 and 63% and

appear to be higher than the risk for patients with

ductal carcinoma [8–10, 20, 21]. However, these find-

ings were not confirmed in a recent study by Morrow

et al., who found that patients with ILC did not require

more operations to obtain negative margins than those

with ductal carcinoma, after controlling for age and

stage [22].

A positive surgical margin is an important risk factor

for developing a local recurrence after BCT [23],

especially when an extensive intra-ductal component is

present. Only a few studies have addressed the role of

positive surgical margins in patients with ILC, of which

ours is by far the largest. Bouvet et al. studied 74

patients with ILC who underwent BCT, of whom nine

developed a local recurrence [15]. They noted that

patients with positive surgical margins or close margins

(£1mm) were at an increased risk for developing local

recurrence in a univariate analysis (P = 0.034), but the

interpretation of their results was limited by the small

number of patients which did not allow adjustment for

age and tumour in a multivariate analysis. We found no

influence of surgical margins on local recurrence risk,

despite 25% of the primary excisions being incomplete.

The low risk of local recurrence in patients with ILC

and the lack of an association with margin status might

be a reflection of high sensitivity of lobular carcinoma

to radiation. Radiotherapy techniques may also have

Table 3 Results of the cox proportional hazards analysis on risk
factors for local recurrence

Characteristics HR 95% CI P

Age at diagnosis (per year increase) 1.00 (0.96–1.05) 0.976
Tumour size
pT1 1 (Ref)
pT2–4 1.12 (0.37–3.34) 0.844
Nodal status
pN0 1 (Ref)
pN1–2 0.62 (0.10–3.73) 0.603
Final margin statusa

Negative 1 (Ref)
Positive 0.96 (0.27–3.38) 0.949
Adjuvante systemic treatment
No 1 (Ref)
Yes 0.91 (0.17–4.84) 0.912

a Including results of re-excision. HR: hazard ratio. 95% CI:
95% confidence intervals
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become more accurate and effective in eradicating

microscopic disease. This hypothesis is supported by

data from two randomised clinical trials in which lob-

ular carcinoma was associated with an increased risk of

local recurrence after modified radical mastectomy but

not after BCT (24).

The interpretation of our results concerning the

impact of positive surgical margins in patients with

lobular cancer is complicated by the missing data

regarding the extent of the margin involvement and

the low risk of local recurrence, which limits the sta-

tistical power of the study. Before the start of our

study, it was our hope that margin status would have

been reported more consistently, knowing that the

pathologists in the three participating laboratories had

started with a more systematic examination of surgical

margins during the second half of the nineties. Despite

this change in policy, there were still many patients for

whom the tumour-free surgical margins had not been

quantified microscopically and for whom no further

specification of the margin width was given. According

to current guidelines, the width of the tumour-free

margin should be reported in millimetres. When the

surgical procedure is incomplete, a distinction should

be made between ‘focal’ and ‘more than focal’

involvement, depending of the extent of the margin

involvement. This distinction has consequences

regarding further treatment. If the procedure is focally

incomplete, further treatment will consist of irradia-

tion, but if the margin involvement is more than focal

a re-excision was recommended [25]. However, even if

the margin assessment had been done with greater

accuracy, it seems unlikely that a microscopic incom-

plete excision is an important risk factor for local

recurrence in patients with ILC treated with BCT and

irradiation.

In conclusion, results from this study show that,

despite a high incidence of incomplete tumour exci-

sions, there is a low local recurrence risk and there is

no influence of positive surgical margins in patients

diagnosed with ILC and treated with BCT.
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