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Abstract

Background: The main goal of breast conservative surgery (BCS) is the complete removal of cancer with clear margins and no deformity of
the breast. However, in invasive lobular carcinoma (ILC) this goal is hard to achieve because of the underestimation of tumor size. Our
study was the first to show the role of surgical techniques in the achievement of clear margins for ILC.

Methods: We reviewed 73 patients with ILC who underwent BCS at Paris Breast Center between January 2005 and June 2008. Full thick-
ness excision (FTE) was performed in a routine basis and oncoplastic surgery (OPS) upon tumor location, volume ratio and overall density
of the breast. Margin status was evaluated as positive, close or clear.

Results: Positive/close margins were found in 39% of cases and were lower than what was described in the literature (49—63%). FTE was
performed in 47 (64%) patients and OPS in 26 (36%) patients. No positive/close margins were observed in patients with lesions located in
the lower/central quadrants. Multivariate analysis showed multifocality, larger tumor size and FTE to be independent risk factors for pos-
itive margins at final surgery.

Conclusions: Our rate of positive/close margins for ILC was lower than what was described in the literature. The determinant key difference
was in our surgical procedures with FTE or OPS differing from the standard BCS described in the literature and we suggest that OPS is to
be considered for ILC. It allows larger breast conservative surgery with good cosmetic results and lower rate of compromised margins.

© 2011 Elsevier Ltd. All rights reserved.
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Introduction

The main goal of breast conservative surgery (BCS) is the
complete removal of cancer with clear surgical margins
while maintaining the natural shape of the breast. In BCS
for invasive lobular carcinoma (ILC) the primary goal of
complete cancer removal with adequate surgical margins is
hard to achieve compared to BCS for invasive ductal carci-
noma (IDC). Historically, ILC accounts for 10% of invasive
breast cancers and patients undergoing BCS for ILC fre-
quently have higher rates of involved margins often in excess
of 50%."* Therefore the challenge in obtaining negative
margins is partly due to the underestimation of tumor size
with standard imaging modalities during preoperative surgi-
cal planning. This underestimation of size by both mammog-
raphy or ultrasound evaluation is known to be mainly due to
the lack of a desmoplastic reaction for ILC and preoperative
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assessment with magnetic resonance imaging (MRI) have
shown improvement in size estimation.> >

Series has demonstrated the difficulty to achieve nega-
tive margins after BCS for ILC and a reliable surgical solu-
tion regarding the limited success of BCS for ILC has not
been developed.®” Few reports were extensively exploring
intra-operative strategies for reducing rates of re-excision in
both invasive ductal carcinoma (IDC) and ductal carcinoma
in situ (DCIS) but similar studies for patients with ILC are
limited in scope.® More recently, reports have shown that
oncoplastic surgery (OPS) was effective in reducing re-ex-
cision rate for positive margins in IDC and DCIS.*'° OPS
is defined by the combination of surgical oncology princi-
ples with plastic surgery techniques allowing larger exci-
sion of breast tissue compared to standard BCS.'" It has
resulted in the successful treatment of patients with DCIS
and IDC, and our study is the first to evaluate the effective-
ness of surgical techniques including OPS in ILC.

We reviewed patients with ILC undergoing BCS at Paris
Breast Center and found a lower rate of involved margins
(39%) compared to previous studies."®’ Our aim was to
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explore the role of surgical techniques in the achievement of
clear margins for ILC.

Patients and methods
Patient selection

Seventy-three patients with ILC who underwent BCS at
Paris Breast Center between 2005 and 2008 were included
in the study with the approval of the center institutional com-
mittee. Selection criteria for conservative treatment included
T1—T2 breast cancer as well as patient desire of breast con-
servation. Contraindications to BCS were multicentricity,
recurrence or prior chest radiotherapy and neoadjuvant che-
motherapy. In addition to preoperative clinical and mammo-
graphic evaluation, all patients had a biopsy-proven diagnosis
and were operated by the same surgeons with dual training in
surgical oncology and oncoplastic breast surgery. Patient’s
characteristics are described in Table 1.

Surgical technique

Before surgery, preoperative skin markings were completed
with the patient in the upright position. For the non-palpable
lesions either radio-guided localization with a hooked wire

Table 1
Univariate analysis of the 73 patients with BCS and ILC.

Characteristic Negative Close/positive  p-value
margins margins
(N = 44) (N =29)
Mean age (years, range) 59 (41-76) 55 (37—174) <0.039
Post-menopausal status (n,%) 33 (75) 19 (65) ns
Familial history of breast 10 (23) 3 (10) ns
cancer (n)
History of HRT (n) 8 (18) 2(7) ns
Tumor imaging size 13 (4-30) 13 (4-20) ns
(mean, mm)
Palpable mass (n) 26 (59) 18 (62) ns

Specimen resection size 63 (30—110) 60 (30—90) ns

(mean, mm)
Tumor histology size 15 (2—47) 23 (10—50) 0.002
(mean, mm)
Tumor stage 0.006
T1 (n) 33 (75) 12 (41)
T2 (n) 11 (25) 17 (59)
Multifocality (n) 7 (16) 24 (83) 0.000
Grade 1/2 (n) 40 91) 28 (96) ns
Low mitotic index (n) 35 (79) 22 (76) ns
ER positive (n) 43 (98) 27 (93) ns
PR positive (n) 31 (70) 23 (79) ns
Tumor location
Upper outer 22 (50) 14 (48) ns
Upper inner 10 (23) 15 (52) 0.013
Lower 10 (23) 0 —
Central 2 (5) 0 -
Surgery type 0.045
FTE 24 (55) 23 (79)
OPS 20 (45) 6 (21)

BCS: breast conservative surgery; ILC: invasive lobular carcinoma; HRT:
hormonal replacement therapy.

or ultrasound-guided skin marking was performed. Skin inci-
sion was cosmetically placed following Langer’s or Kraissl’s
lines. Surgical planning took into consideration the tumor loca-
tion in the breast, the tumor-to-breast volume ratio and the
overall density of the breast. It was classified as either full
thickness excision (FTE) or level 1 and 2 oncoplastic surgery
(OPS) as previously described in Clough et al.'' FTE is based
on dual-plane undermining without any skin excision while
OPS involves skin excision and mammoplastic reshaping pro-
cedures derived from breast reduction techniques (Fig. 1).

In all procedures, the tissue was dissected down to the pec-
toralis fascia creating a full thickness one-bloc large resection.
The tumor and the surrounding breast tissue were undermined
off the pectoralis muscle allowing for bimanual palpation to
center the excision around the tumor and grossly evaluate
margin clearance. Undermining the breast also allowed for
closure of the excision defect. This posterior dissection was
sufficiently performed for appropriate reshaping and closing
of remaining breast gland. Care has been taken to avoid major
vascular perforators and collateral blood supply reducing the
risk of glandular necrosis. After appropriate mobilization of
fibroglandular tissue, surgical margins of the resection cavity
were marked with radiopaque clips to facilitate planning for
radiation. If re-excision was needed, the performed procedure
was a wide local excision or a salvage mastectomy.

Sentinel lymph node biopsy and/or axillary lymph node
dissection were performed through a separate axillary inci-
sion or an extension of radial upper outer incisions. All
patients completing BCS had adjuvant radiotherapy and
were evaluated by the medical oncology team for appropriate
adjuvant therapy. Postoperative follow-up was scheduled
every 3 months for the first year and annually thereafter.

Specimen evaluation

After placement of orientation sutures, all surgical speci-
mens were grossly examined jointly by both the surgeon and
the pathologist, with a specimen radiograph for non-palpable
lesions. If required, close margins identified by the surgeon
on palpation or by the pathologist on gross examination
were followed by immediate re-excision. Tumor size was
defined as the largest dimension recorded by the pathologist
and margins were measured as the distance of the tumor to
the edge of the resected specimen. Margin status was consid-
ered positive if invasive carcinoma was found at ink on the
edge of resected specimen and within 1 mm; or close if it
was <2 mm on final histologic review. Re-excision was
therefore performed for positive/close margins except for
cases where it was not feasible. All clear margins were re-
reviewed for the purpose of this study and found to be
>5 mm, thus considered the clear margins limit in the study.

Statistical analysis

We performed univariate (chi-square or Fisher’s exact
test and #-test) and multivariate (logistic regression model)
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Figure 1. I. Full thickness excision and oncoplastic surgery level 1. a: Initial skin undermining; b: Full thickness excision of the lesion from the subcutaneous
tissue to the pectoralis fascia.!' II. Oncoplastic surgery level 2. c: Superior pedicle deepithelialization and elevation; d: Re-approximation of medial and

lateral glandular flaps after wide excision.'!

analyses to explore factors associated with positive/close
margins. P-value <0.05 signified a statistically significant
difference.

Results

A total of 73 patients with ILC treated with BCS were in-
cluded in the study. The median patient age was 58 years (range
37—76 years). Margins were clearin 44 cases, close in 10 cases
and positive in 19 cases. A second re-excision was performed
in 17 patients with positive/close margins: 12 patients had mas-
tectomy and residual carcinoma was found in 9 patients.

Preoperative planning

All 73 patients underwent a preoperative mammography
and ultrasound evaluation, then a core biopsy diagnosis of
ILC prior to surgery. MRI was available for only 11 patients
at preoperative evaluation (Table 1) with FTE performed in 5
cases and OPS in 6 cases. Patients younger than 50 years had
involved margins rate of 56% versus 35% in the patients
older than 50 years. Among the 44 patients with palpable le-
sion, 18 patients had involved margins compared to 11
among the 29 patients with non-palpable lesions. Of those

who had measurable lesions, the median mammographic
and ultrasound size was 12 mm (range 4—30 mm).

Surgical resection

The median size of resected tissue was 60 mm (range
30—110 mm). On final pathology examination, the median
histologic size (16 mm) was significantly larger than the me-
dian mammographic size (12 mm). Multifocality was found in
33 patients and axillary lymph node positivity in 26 patients.
Biological markers were also available for the 73 patients
(Table 1). The final histologic margins assessment resulted
in 19 patients with margins inferior to 1 mm (positive) on final
histology, 10 patients with margins inferior to 2 mm (close),
and 44 patients with margins more than 5 mm (clear). The me-
dian resected specimen size of the 29 cases with positive/close
margins, was 60 mm (range 30—90 mm). Their median histol-
ogy size (16 mm) was also significantly higher than the
median preoperative mammographic size (12 mm).

Margins status by surgical procedure

FTE was performed in 47 (64%) patients and OPS in 26
(36%) patients. The rate of involved margins was described
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relative to tumor location in the breast and to surgical proce-
dure (Fig. 2). No positive/close margins were observed in pa-
tients with lesions located in the lower/central quadrants, and
level 2 OPS was the performed procedure in all these cases.
Specimen size ranged from 40 mm to 110 mm in the lower
quadrant tumors and from 40 mm to 50 mm for central tu-
mors. Of the patients with upper outer quadrant lesions, 14
patients had positive/close margins with level 2 OPS per-
formed in only 9 cases. In the upper inner locations, 15 pa-
tients had positive/close margins with a mean specimen
size of 60 mm and level 1 OPS performed in only 5 cases.

Risk factors for positive margins

The correlation between patient’s characteristics and mar-
gins positivity is reported in Table 1. Patients with positive/
close margins were significantly younger than patients with
negative margins (p < 0.039). Tumors with positive/close
margins were found to be significantly larger, more multifo-
cal and more common in upper inner quadrants than tumors
with negative margins (p = 0.002, <0.001 and 0.013, respec-
tively). They were significantly less pronounced when OPS
was the performed surgery (p = 0.045). On multivariate
analysis, both multifocality and larger size showed to be
strong independent risk factors for margins positivity
(p < 0.00001 and 0.0095 respectively) (Table 2). Compared
to OPS, performing FTE was also found to be an independent
risk factor for clear margins failure (p = 0.039).

Positive/close margins
14/36 (39%)

OPS 9136 (25%)

Sy

N=2 (3%)*

N=10 (14%)*

Discussion
Alternative surgery for ILC

Through differing surgical techniques, BCS can be safely
considered for ILC in spite of earlier concerns and failures.
Studies that addressed BCS in ILC were either suggesting
that it was a good alternative for mastectomy or expressing
reservation regarding the lack of surrounding desmoplastic
reaction.'?” '3 Although there have been studies with long
follow-up after BCS reporting similar outcome in terms of
local recurrence and survival for ILC as for IDC, this is the
first study that evaluates new non-standard BCS including
OPS for ILC."*172° The introduction of OPS as an alterna-
tive for standard BCS has proven to be effective for tumors
located in regions of the breast at risk of deformity. OPS pre-
viously described as a “third pathway” for patients with
breast cancer was shown to reduce re-excision rate for posi-
tive margins, thus preserving the natural shape of the breast.’
Recent studies have described OPS as a strategy for BCS af-
ter neoadjuvant chemotherapy and for BCS of DCIS.'*?!
Our series is the first description of a non-standard BCS
and OPS for ILC, resulting in avoidance of deformity and re-
duction in the rate of involved margins. The lower rate of pos-
itive/close margins in our study (39%) compared to previous
studies is directly related to our surgical technique as all our
patients underwent either FTE or OPS which are different
from standard BCS of the published series (Table 3).

N=25 (34%) Positive/close margins

15/25 (60%)
‘ 5;:;8“,_"'5!25 (20%) \

No positive/close margins

o OPST12/12 (100%)

Figure 2. Positive/close margins by tumor location and surgery. *No compromised margins nor re-excision in lower and central locations (100% OPS). OPS?:
oncoplastic surgery level 2; OPS': oncoplastic surgery level 1; BCS: breast conservative surgery; ILC: invasive lobular carcinoma.
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Table 2

Multivariate analysis of the identified risk factors of positive/close margins in patients with BCS and ILC.

Characteristic Negative margins Close/positive p-value Multivariate analysis

(N =44) margins (N = 29) OR p-value
Mean age (years, range) 59 (41-76) 55 (37-74) <0.039 — ns
Mean histology size (mm, range) 15 (2—47) 23 (10—50) 0.002 1.10[1.02—1.17] 0.0095
Stage T2 (n,%) 11 (25) 17 (59) 0.006 - ns
Multifocality (n,%) 7 (16) 24 (83) 0.000 19.1[4.83—75.5] <0.00001
Upper inner location (n,%) 10 (23) 15 (52) 0.013 — ns
FTE surgery (n,%) 24 (55) 23 (79) 0.045 4.57[1.08—19.4] 0.039

BCS: breast conservative surgery; ILC: invasive lobular carcinoma; FTE: full thickness excision.

Preoperative evaluation

An important component of successful BCS is preopera-
tive evaluation but detection of ILC by mammography is
not as accurate as preoperative imaging for IDC.?*** The lim-
itation in accurate preoperative size evaluation for ILC is due
to the lack of strong desmoplastic reaction seen with IDC and
results in final size underestimation when compared to path-
ological specimen review.'®* In our study, we found a signif-
icant preoperative underestimation of lesion size by standard
imaging modalities. The mean preoperative mammographic
size was significantly smaller compared to a mean final his-
tology size (13 mm vs 18 mm; p = 0.0007). It was also sig-
nificantly smaller in the patients who required re-excision
for positive/close margins where the lesion histology size
was greater than 25 mm (p = 0.0031). Therefore systematic
preoperative surgical planning seems to be of great value to
compensate the consisting size underestimation. We believe
that adhesion to principles of surgery selection and procedure
choice based on FTE and OPS over standard BCS allows
larger excision volume with lower risk of both size underes-
timation and deformity.”''

Surgery

Increasing use of diagnostic biopsy allowed a better eval-
uation and facilitated planning for single-stage BCS. Conse-
quently, when ILC was diagnosed on core biopsy, it could
help decision toward a more tailored surgery instead of the
standard surgical approach described in the literature. The
advantage of OPS and FTE resides in the potential to elimi-
nate the need for re-excision through large volume excision

Table 3
Margins status after BCS for ILC: published data.

Author Positive/close Clear margins ~ T1-T2
margins limit (mm)

White et al. (1994)l 63% (19/30) 2 66—?%
Silverstein et al. (1994)6 59% (96/161) 1 41—-49%
Moore et al. (2()00)7 51% (24/47) 2 42—58%
Hussien et al. (2003)"? 63% (34/54) 5 78—14%
Takehara et al. (2004) 60% (15/25) — —
Dillon et al. (2006)** 49% (38/77) 5 -

(Our study) 39% (29/73) 5 62—38%

BCS: breast conservative surgery; ILC: invasive lobular carcinoma.

compared to standard BCS. Although multiple re-excisions
do not impact long-term recurrence and overall survival
results, the physical and psychological burden placed on the
patient to return to the operating room after the initial surgery
can influence a patient’s decision in choosing mastectomy
over BCS.?” FTE and OPS can also reduce the risk of cos-
metic sequelae when the ratio of excision volume-to-breast
size exceeds 20%. Breast deformity after BCS that is not rec-
ognized prior to radiation treatment can only be corrected by
volume replacement techniques. However, the utilization
of these techniques to correct breast deformity eliminates
a major reconstructive option if mastectomy is required for
recurrence. The goal of OPS is to avoid deformity through
preoperative decision making regarding the best possible
oncoplastic procedure and then through a redistribution of the
remaining breast tissue. The redistribution can be achieved
either through level 1 approach that involves advancement
or rotation of gland to fill excision defects or through level
2 procedure with excision of both breast tissue and overlying
skin to form a new breast shape. In our study, surgical proce-
dure differed from traditional BCS performed in the studies
described in Table 3. Landmarks for surgical planning were
marked preoperatively in standing position, thereby allowing
to anticipate removal of wide tumor. Then full thickness en-
bloc tumor-bearing tissue resection and OPS level 1 or level
2 were performed according to the required procedure and
followed by remodeling of glandular flaps according to the
performed technique. A certain limitation of our study by
the retrospective design and the comparison to literature
reports has to be underlined. However by taking into account
the frequency of T1/T2 lesions and the clear margins limit in
each of the published series, our rate of positive/close margins
was interestingly lower (39%) compared to what was already
described for ILC (49—63%). Furthermore, with a mean
resected tissue size of 61 mm, all the patients in our study
showed a good cosmetic result at one year follow-up.

Risk factors for margins positivity

Lateral dissection of subcutaneous layer and remaining
defect left to fill up with seroma in majority of traditional
BCS as well as scooping out the tumor from the breast
could be at the origin of the higher rate of involved margins
and cosmetic sequelae. Our surgical approach for BCS
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followed FTE technique that involves full thickness glandu-
lar excision from the subcutaneous fat to the pectoralis fas-
cia or OPS techniques. Therefore, the resulting glandular
defect is closed with re-approximation of the remaining
breast tissue allowing to help removing large breast tumors
from skin to muscle with clear margins and good cosmetic
outcome. However, in spite of the larger size of the speci-
men, we found the tumor size on final pathology to be an
independent risk factor of margins positivity (Table 2).
Multifocality was even a stronger independent risk factor
of margins positivity (p < 0.00001). This would strongly
imply that underestimation of multifocality and size of
the lesion on preoperative evaluation remains an issue in
spite of wider surgery. Independently of multifocality and
tumor size, the type of surgery was also found to be a signif-
icant risk factor for margins positivity with OPS being as-
sociated to a better chance for clear margins (p = 0.039).
This may be supportive of the benefit of OPS to overcome
the risk of underestimation of the size and multifocality
without the need for additional evaluation. On the other
hand, the difference observed with type of surgery but
not with size of surgical specimen among patients with neg-
ative or close/positive margins could be explained by the
benefit of the surgical technique performed in OPS com-
pared to FTE. However further comparative studies are
needed before drawing any conclusion.

Tumor location was another observed key in our study.
When the lesion was located in the lower quadrant of the
breast where good cosmetic outcome for large tumors is
hard to obtain, margins were clear after level 2 OPS technique
with a mean resected specimen size of 64 mm. Similarly,
margins were clear in central locations and level 2 OPS
was the performed procedure. In the upper outer location tu-
mors, the rate of positive/close margins was 39% with a mean
resected specimen size of 62 mm. Although not reaching sta-
tistical significance, when a level 2 OPS approach was used
there was a considerable lower rate of positive/close margins
as compared to FTE approach (22% vs 44%), pleading in
favor of OPS in this location too. Finally, in the upper inner
location tumors the rate of positive/close margins was the
highest (60%), independently of the surgical procedure
type with a mean resected specimen size of 60 mm. This
could be explained by the surgical difficulties and limitations
specific to this location. Upper inner wide excision could
have serious distorting impact on the visible shape of the
breast and level 2 OPS procedure that could reliably address
these limitations is not established yet. Moreover, when we
analyzed margins by type of surgery, performing FTE was
found to be an independent risk factor of margins positivity,
suggesting the big value of considering OPS for ILC lesions.
However when the tumor is in the upper inner quadrant, lim-
itations of extensive BCS even with OPS approach should be
further discussed with the patient upon the planning of appro-
priate procedure. As for cosmetic results, all patients in our
study had good results independently of tumor location and
type of surgery, adding another plea in favor of FTE and

OPS for ILC tumors by allowing larger resection with good
cosmetic outcome.

Conclusion

Obtaining clear margins could be difficult with ILC since
resection of large and unlimited tumors needed more consid-
eration and planning in order to remove the malignant tissue
with adequate margins and good cosmetic result. While the
management of ILC regarding breast conservation remains
difficult because of the higher rate of involved margins and
re-excision, our study revealed a lower rate of positive/close
margins for ILC tumors than what was already described.
Our surgical procedure with FTE or OPS was different
from standard BCS, allowing large BCS with good cosmetic
results and lower rate of involved margins. Further analysis
showed multifocality and larger size of tumor to be indepen-
dent risk factors for margins positivity. It also showed an in-
dependent benefit of OPS for clear margins in all tumor
locations of ILC. Finally, FTE and OPS encompassed other
important advantages including one-time surgery and avoid-
ing delay of appropriate adjuvant therapy for ILC.
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