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Multifocal breast cancer and survival: Each focus does matter
particularly for larger tumours
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ARTICLE INFO ABSTRACT
Article history: Purpose: The objective of this study is to determine whether the aggregate tumour size of
Received 10 November 2009 every focus in multifocal breast cancer more accurately predicts 10-year survival than cur-
Received in revised form 24 February rent staging systems which use the largest or dominant tumour size.
2010 Patients and methods: This study examined the original histological reports of 848 consecu-
Accepted 3 March 2010 tive patients with invasive breast cancer treated in New South Wales (NSW), Australia
Available online 10 April 2010 between 1 April 1995 and 30 September 1995. Multifocal tumours were assessed using
two estimates of pathologic tumour size: largest tumour focus diameter and the aggregate
Keywords: diameter of every tumour focus. The 10-year survival of patients with multifocal tumours
Axilla measured in both ways was compared to that with unifocal tumours.
Breast neoplasm Results: At a median follow-up of 10.4 years, 27 of 94 patients (28.7%) with multifocal breast
Lymph node cancer have died of breast cancer compared to 141 of 754 (18.7%) with unifocal breast can-
Multicentric cer (P =.022). Ten-year survival was not affected by size for tumours measuring 20 mm or
Multifocal less, whether or not dominant tumour size (87.9%) or aggregate tumour size (87.0%) was
Staging used for multifocal tumours, compared to unifocal tumours (88.1%). For tumours larger
Survival than 20mm, 10-year survival was 72.1% for unifocal tumours compared to 54.7%
Unifocal (P =.008) for multifocal tumours using dominant tumour size, but this was 69.5% and not

significant when multifocal tumours were classified using aggregate tumour size (P = .49).
Multivariate analysis also confirmed the above-mentioned results after adjustment for
important prognostic factors.
Conclusion: Aggregate size of every focus should be considered along with other prognostic
factors for metastasis when treatment is planned. The current convention of using the
largest (dominant) lesion as a measure of stage and associated breast cancer survival needs
further validation.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction Multicentricity (separate tumours within the same quad-
rant) is understood to imply more than one site of origin,
Numerous studies have shown that the tumour size is an whereas multifocality (separate tumours in different quad-

independent prognostic factor for survival.>™ For unifocal dis- rants) indicates multiple foci of the same tumour.”” Detailed
ease, tumour staging is dependent on the maximum dimen- serial-section examination of the total mastectomy specimen
sion of the tumour and is used as an approximation of identifies additional separate tumour deposits in approxi-
tumour volume. mately 30% of women with breast cancer’” and this is
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associated with adverse patient outcome and a possible in-
creased risk of local recurrence following breast-conserving
surgery.’®

Currently, the American Joint Committee on Cancer (AJCC)
and the International Union Against Cancer recommendations
are used to stage multifocal tumours using the diameter of the
largest tumour focus and lymph node status. This assumes that
the prognosis is dependent solely on the largest (and presumed
more aggressive) focus and extent of axillary lymph node
involvement. The question of whether multifocality confers
any additional overall survival disadvantage, when controlling
for known prognostic factors, remains controversial.}*™*3

The probability of survival decreases with tumours of
more advanced stage when classified by the AJCC criteria.”*”
Some authors have demonstrated that aggregate tumour
size'® or estimates of tumour volume'” may be a more accu-
rate predictor of tumour behaviour when there is more than
one focus of cancer present. In a previous study we found that
nodal status was more likely to be related to aggregate tu-
mour size for patients with multifocal breast cancer.’®

The aim of this study is to assess the 10-year actuarial
breast cancer-specific survival (‘10-year survival’) of patients
diagnosed with unifocal disease and compare this to patients
with multifocal disease, where the tumour size was classified
using either

(1) the dimension of the largest focus as used in the cur-
rent AJCC or tumour, node, metastasis (TNM) staging
system, (dominant tumour size) or

(2) the aggregate tumour size of every tumour focus (aggre-
gate tumour size).

Multifocality was defined as the presence of two or more
foci of invasive breast cancers, separated by either normal
breast tissue or in situ disease identified either within one
quadrant or within multiple quadrants of the breast.

The study investigated whether aggregate tumour size in
multifocal breast cancer more accurately predicts 10-year sur-
vival than current staging systems where only the size of the
largest or dominant tumour is used to determine “T-stage”.

2. Patients and methods

2.1. Patient selection

The population studied included 848 consecutive patients
with invasive breast cancer who had the original histological
reports and were treated in New South Wales (NSW), Australia
between 1 April 1995 and 30 September 1995. This was a pop-
ulation study collecting data from multiple treatment centres
via a notification process involving a central cancer registry.

All patients who had surgery in their breast and axillary
clearance surgery were included.’® Sentinel node biopsy tech-
niques was used at that time.

2.2. Data collection

Multifocal tumours were assessed using two estimates of
pathologic tumour size: largest tumour focus diameter (‘dom-
inant tumour size’) and the aggregate diameter of every tu-

mour focus. For unifocal tumours, the dominant tumour
size was defined as the largest microscopic diameter of the
invasive component. If microscopic size was not available,
the macroscopic tumour size measured by the pathologist
was used. Multifocality, for the purpose of this study, included
all patients who had more than one pathologic invasive tu-
mour described, irrespective of its location in the breast. This
included patients with multicentric tumours in different
quadrants of the breast. Patients with surrounding DCIS
(extensive or otherwise) or lymphatic invasion were included
in the study when two or more discrete areas of invasion were
separately described and measured. In all cases, only the
invasive areas were measured and the distance between
two invasive carcinomas was not included in the aggregate
tumour size. Details on the data collection have been reported
in a previous paper.”

2.3.  Data analysis

The outcome factor was 10-year survival, and the study fac-
tors were age at diagnosis (<50 years and >50years), the
dominant or aggregate tumour size (1-10 mm, 11-20 mm,
21-30 mm, 31-40 mm, 41-50 mm and >50 mm), histologic
grade (1, 2 or 3), pathologic nodal status (node-negative or
node-positive) and multifocality (no or yes). The frequency
of key characteristics, such as age at diagnosis, histologic tu-
mour grade and type and hormone receptor status, was not
significantly different for unifocal or multifocal tumours as
defined by dominant tumour size.'® The only difference was
nodal positivity, which was significantly higher for multifocal
tumours (37.5% versus 52.1%, P =.006). Unpaired t-test indi-
cated that the mean age of patients with multifocal tumours
was slightly lower than that of women with unifocal tumours
(unifocal disease 58.1years multifocal disease
54.8 years, P =.02).

Survival analysis was conducted using Kaplan-Meier
methods and differences were compared using the log-rank
test for statistical significance. Women were censored from
the calculation of overall survival at the time of loss to fol-
low-up (if not known to be dead), death from intercurrent ill-
ness, or death from breast cancer after 10years (n=2).
Univariate analysis and multivariate analysis to determine
independent predictors of survival were undertaken using a
Cox proportional hazards regression. Univariate and multi-
variate analyses were carried out separately for small tu-
mours (<20mm) and large tumours (>20 mm). All breast
cancer deaths were included in the Cox proportional hazards
regression. Two-sided P values of less than .05 were consid-
ered statistically significant. All statistical analyses were per-
formed using the SPSS® statistics program (version 15.0; SPSS,
North Sydney). Survival plots were generated using SAS sta-
tistical software (version 9; SAS Institute, Cary, NC).

versus

3. Results

Histologic analysis of 848 women with invasive breast cancer
treated with primary surgery and axillary dissection showed
94 women (11.1%) with multifocal breast tumours. Sixty-eight
of these 94 women (72.3%) had two tumour foci, 20 (21.3%)
had three foci and six (6.4%) had four or more foci.
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Fig. 1 - Distribution of unifocal and multifocal breast cancers
by tumour size.

The use of aggregate tumour size increased the tumour
size and reclassified significant numbers of patients with
multifocal tumours to a higher T-stage, and increased the
mean tumour size from 20.3mm (unifocal tumours) or
21.1 mm (multifocal and dominant tumour size) to 31.3 mm
(multifocal and aggregate tumour size).

Of 58 patients with multifocal tumours classified as pT1
(€20 mm diameter) using the dominant tumour size, 27

(46.6%) would be reclassified as pT2 (21-50 mm diameter)
when the aggregate foci dimension was used and none to
>50 mm or pT3. The 10-year survival of these 27 tumours
was 88.9% which was not significantly different from that of
the dominant pT1 group (87.9%). When dominant tumour size
was used, 58 of 94 patients with multifocal disease (62%) were
classified as having a pT1 tumour compared with 31 of 94 pa-
tients (33%) when aggregate tumour size was used (P <.001)
versus 63% for unifocal pT1 tumours. There was no signifi-
cant difference in the distribution of T-stage between unifocal
tumours and multifocal tumours classified by dominant tu-
mour size, but when aggregate tumour size was used to stage
multifocal disease there was a significant difference of all tu-
mour size groups except in the 21-30 mm group (Fig. 1).

At a median follow-up of 10.4 years, 27 of 94 patients
(28.7%) with multifocal breast cancer have died of breast can-
cer compared to 141 of 754 (18.7%) with unifocal breast cancer
(x? (1) = 5.29, P =.022). Ten-year survival was not affected by
size for tumours measuring 20 mm or less, whether or not
dominant tumour size (87.9%, RR = 0.92, P = .837) or aggregate
tumour size (87.0%, RR = 0.99, P = .979) was used for multifocal
tumours, compared to unifocal tumours (88.1%).

For tumours larger than 20 mm, 10-year survival was
72.1% for unifocal tumours compared to 54.7% (RR=2.21,
P =.002) for multifocal tumours using dominant tumour size,
but this was 69.5% (RR=1.30, P=.275) and not significant
when multifocal tumours were classified using aggregate tu-
mour size (Table 1, Figs. 2a and 2b). Table 1 also shows that
the relative risk (RR) of dying calculated by univariate analysis
was significantly higher with increasing, histologic grade and
nodal status for both small and large tumours. A separate

Table 1 - Univariate analysis of impact of multifocality using dominant tumour size on 10-year breast cancer survival for

small and large tumours.

Variable Univariate analysis
Tumour size < 20 mm Tumour size > 20 mm
Survival% (n) (95% CI) P Relative risk P Survival% (n) (95% CI) P Relative risk P
(95% CI) (95% CI)
Age
(Referent) <50 85.4 (158) (79.9-90.9) 1 66.8 (106) (57.8-75.8) 1
>50 87.1 (375) (83.6-90.6) .590 0.87 (0.53-1.44) 591 68.6 (209) (62.1-75.1) .717 0.675 (0.61-1.38) .675

Tumour grade

(Referent) 1 96.2 (141) (92.9-99.5) 1 89.1 (32) (77.5-100.0) 1

2 86.7 (218) (82.2-91.2) .003 3.80 (1.47-9.85) .006 67.5 (102) (58.1-76.9) .025 2.64 (0.93-7.48) .067
3 76.4 (125) (69.0-83.8) <.001 7.41 (2.87-19.14) <.001 61.2 (144) (53.2-69.2) .003 3.78 (1.37-10.42) .010
Unknown 84.9 (49) (74.7-95.1)  .006 4.32 (1.37-13.62) .012 78.2 (37) (64.9-91.5) .176 2.03 (0.63-6.59) .239
Nodal status

(Referent) 91.0 (372) (88.1-93.9) 1 81.2 (144) (74.7-87.7) 1

Node-negative

Node-positive 76.5 (161) (69.8-83.2) <.001 2.94 (1.83-4.72) <.001 57.0 (171) (49.4-64.6) <.001 2.75 (1.75-4.30) <.001
Multifocality

(Referent) 88.1 (475) (85.0-91.2) 1 72.1 (279) (66.6-77.6) 1

Unifocal

Multifocal 87.9 (58) (79.5-96.3) .837 0.92% (0.42-2.01) .837% 54.7 (36) (46.3-63.1) 008 2.21° (1.35-3.61) .002°

Abbreviations: RR: Relative risk of dying; 95% CI: 95% confidence interval of survival or relative risk. P value is for comparison of each category

with the reference category.
® RR=0.99 and P = 0.979 when aggregate tumour size was used.
b RR =1.30 and P = 0.275 when aggregate tumour size was used.
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Fig. 2a - Ten-year survival for comparison of unifocal and multifocal breast tumours; dominant tumour size for varying

tumour dimensions.

multivariate analysis for small tumours (<20 mm) and large
tumours (>20 mm) confirmed that for small tumours multifo-
cality was not significant for both dominant and aggregate tu-
mour size (Table 2). For large tumours multifocality was
significant for dominant tumour size (P=.012) but not for
aggregate tumour size (P=.267) after adjustment for other
important prognostic factors (Table 2).

4, Discussion

In this population-based study of breast cancer in the highest
population state of the 8 states and territories of Australia,
New South Wales, approximately 10% of the women had mul-
tifocal tumours, which is consistent with many other pub-
lished findings.”™ In a previous study of this cohort we
found that multifocal tumours had a higher incidence of po-

sitive axillary lymph nodes if dominant tumour size was
used, as recommended in the AJCC criteria.’®

Previous studies have also shown a higher incidence of ax-
illary nodal involvement with multifocal tumours, assessed
using only the dominant focus size, than with unifocal tu-
mours. When aggregate tumour size was used, the frequency
of lymph node positivity was not significantly different from
that of unifocal tumours.'® However, none of the above stud-
ies examined the relationship between the long-term survival
and multifocal aggregate tumour size. Further, multifocal tu-
mours are known to have a higher incidence of sentinel node
positivity both in the axilla and the internal mammary chain
and hence may not be biologically equivalent to unifocal
tumours.”

Recent development in diagnostic imaging technology,
including the use of digital mammography in screening pro-
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Fig. 2b - Ten-year survival for comparison of unifocal and multifocal breast tumours; aggregate tumour size for varying

tumour dimensions.



Table 2 — Multivariate analysis of impact of multifocality using dominant or aggregate tumour size on 10-year breast cancer survival of smaller and larger tumours.

Variable Multivariate analysis
Tumour size < 20 mm Tumour size > 20 mm
Dominant Aggregate Dominant Aggregate

n (P) RR (95% CI) n (P) RR (95% CI) n (P) RR (95% CI) n (P) RR (95% CI)
Age
(Referent) <50 158 1 146 1 106 1 118 1
>50 375 (.953) 1.02 (0.61-1.69) 360 (.860) 1.05 (0.62-1.77) 209 (.957) 0.99 (0.65-1.50) 224 (.961) 1.01 (0.67-1.51)
Tumour grade
(Referent) 1 141 1 136 1 32 1 37 1
2 218 (.014) 3.30 (1.27-8.58) 207 (.021) 3.10 (1.19-8.10) 102 (.008) 2.48 (0.87-7.02) 113 (.046) 2.88 (1.02-8.15)
3 125 (<.001) 6.26 (2.41-16.30) 118 (<.001) 6.30 (2.41-16.44) 144 (.016) 3.47 (1.26-9.59) 151 (.009) 3.89 (1.41-10.77)
Unknown 49 (.016) 4.11 (1.30-12.96) 45 (.013) 4.29 (1.36-13.53) 37 (.290) 1.89 (0.58-6.16) 41 (.205) 2.14 (0.66-0.6.96)
Nodal status
(Referent) Node-negative 372 1 356 1 144 1 160 1
Node-positive 161 (<.001) 2.57 (1.60-4.14) 150 (<.001) 2.40 (1.48-3.91) 171 (<.001) 2.39 (1.52-3.78) 182 (<.001) 2.78 (1.77-4.36)
Multifocality
(Referent) Unifocal 475 1 475 1 279 1 279 1
Multifocal 58 (.695) 0.86 (0.39-1.87) 31 (1.00) 1.00 (0.36-2.76) 36 (.012) 1.91 (1.15-3.16) 63 (.267) 1.31 (0.82-2.09)

Abbreviations: RR: Relative risk of dying; 95% CI: 95% confidence interval of survival or relative risk. P value is for comparison of each category with the reference category.
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grammes has resulted in improvements in the rates of detec-
tion of small tumour foci. This is likely to improve further
with the use of pre-operative magnetic resonance imag-
ing.?>?* Many clinicians account for multifocality when mak-
ing decisions regarding breast conservation. If the disease is
in more than one quadrant and is clearly multicentric, a mas-
tectomy and radiotherapy are generally indicated. However,
our study looked at only histology-based multifocal cancer
in 1995 irrespective of how the patient was treated.

Fowble et al. found that patients with multifocal breast
cancer treated with mastectomy and radiotherapy had rates
of locoregional recurrence comparable to those of patients
with unifocal disease. Despite a significantly higher incidence
of four or more positive nodes, patients with multicentric dis-
ease had an overall survival comparable to the group of pa-
tients with unifocal disease treated with conservative
surgery and radiation. However, the median follow-up of this
study was only four years.>

In a study from the MD Anderson Hospital, patients with
clinical multifocal or multicentric breast cancer treated with
neoadjuvant chemotherapy, followed by locoregional therapy,
had similar 5-year rates of locoregional control, disease-free
survival and overall survival as those with unicentric disease.
Clinically detected multifocal breast cancer did not predict for
inferior outcome. The mean follow-up of this study was five
and a half years.?

We approached the question of prognosis for patients with
multifocal breast cancer by examining whether the use of
dominant tumour size or aggregate tumour size for multifocal
tumours influences 10-year survival. One of the strengths of
our study is that it involved every patient treated in NSW over
a 6 month period. Pathology reporting was standardized in
NSW with increasing use of check-list type formatted reports.
Reports were obtained from the NSW Central Cancer Registry
as part of a mandatory reporting system, and survival was
calculated by linking the database with the centralised NSW
Registry of Births, Deaths and Marriages at a median duration
of follow-up of this study of 10.4 years.

This study pre-dates the advent of sentinel node biopsy,
and every patient underwent a full axillary clearance. There
is therefore no selection bias. More recent publications have
examined nodal status following a sentinel node biopsy for
patients with multifocal breast cancer.”’ In this selected
group, patients with palpable axillary disease have already
been excluded. Studies that assert that nodal positivity or sur-
vival is dependent on only the largest tumour focus must as-
sume that the remaining foci do not contribute to the tumour
burden nor have metastatic potential.?” For this hypothesis to
be valid either the smaller foci cease to function as invasive
tumours or these foci no longer release tumour cells into
the lymphatic system. This statement appears at odds with
reason and common sense.

Taking into account the distribution of the tumour stage,
subtype and grade, tumour size was found to be identical be-
tween the tumour groups.'® The reduced 10-year survival in
this study for tumours larger than 20 mm (72.1% for unifocal
tumours and 54.7% for multifocal tumours (Fig. 2a); and rela-
tive risk of death in multivariate analysis (RR = 1.91; P = 0.012)
is likely to be explained by the additional tumour foci in the
multifocal group (Table 2).

The extent of lympho-vascular invasion (LVI) was not sys-
tematically reported for this dataset and therefore could not
beincluded in the analysis. O’'Daly et al.” reported that the inci-
dence of multifocality was not related to the presence of LVI.
Fifteen percent of all patients with LVI and 16.9% of patients
without LVI had multifocal tumours (P = .76). Previous studies
have also reported that a multifocal tumour based on domi-
nant tumour size is a significant predictive factor of axillary
lymph-node metastases even after adjustment for LVI.?%?%

The foci other than the largest tumour focus would not be
accounted for in conventional staging although most oncolo-
gists use this factor for making decisions particularly on
choices of whether or not breast conservation is possible.
Including the dimensions of every tumour focus in the esti-
mate of aggregate tumour size gives a more accurate estimate
of tumour load and in this population based study, a case can
be made for adding the tumour foci together to estimate prog-
nosis particulary when that tumour size is over 20 mm. This
aggregate dimension takes account of all measured foci and
when used predicted 10-year survival to be identical with a
size-matched group of unifocal tumours (Figs. 2a and 2b).

This report defines that, at least for tumours >20 mm, tu-
mour volume as estimated by an aggregate of tumour size
not only impacts on nodal status but also ultimately on out-
come. Aggregate size of every focus should be considered
along with other prognostic factors for metastasis when
treatment is planned. However, further validation studies
are advised with larger number of multifocal tumours before
the current staging system is changed, particularly as the
classification already allows for, at least, the notation of
multifocality.

Conflict of interest statement

None declared.

Acknowledgements

We are grateful to Dr. Greg Heard and Ms. Olivia Wroth for
their advice and detailed editorial assistance in the prepara-
tion of this manuscript.

Financial Support: The Westmead Breast Cancer Institute re-
ceives funding from the NSW Health Department and the
support of the community.

REFERENCES

1. Carter CL, Allen C, Henson DE. Relation of tumour size, lymph
node status, and survival in 24,740 breast cancer cases. Cancer
1989;63:181-7.

2. Jayasinghe UW, Bilous AM, Boyages J. Is survival from
infiltrating lobular carcinoma of the breast different from that
of infiltrating ductal carcinoma? Breast ] 2007;13:479-85.

3. Chevallier B, Mosseri V, Dauce JP, et al. A prognostic score in
histological node negative breast cancer. Br ] Cancer
1990;61:436-40.



1996

EUROPEAN JOURNAL OF CANCER 46 (2010) 1990-1996

4.

10.

11.

12.

13.

14.

15.

Epstein AH, Connolly JL, Gelman R, et al. The predictors of
distant relapse following conservative surgery and
radiotherapy for early breast cancer are similar to those
following mastectomy. Int J Radiat Oncol Biol Phys
1989;17:755-60.

. Vlastos G, Rubio IT, Mirza NQ, et al. Impact of

multicentricity on clinical outcome in patients with T1-2,
NO-1, MO breast cancer. Ann Surg Oncol 2000;7:
581-7.

. Fisher B. Sounding board. Breast-cancer management:

alternatives to radical mastectomy. N Engl ] Med
1979;301:326-8.

. Lagios MD, Westdahl PR, Rose MR. The concept and

implications of multicentricity in breast carcinoma. In:
Sommers S, Rosen P, editors. Pathology annual. New York,
NY: Appleton-Century-Croftsk; 1981.

. Berg WA, Gilbreath PL. Multicentric and multifocal cancer:

whole-breast US in preoperative evaluation. Radiology
2000;214:59-66.

. Holland R, Veling SH, Mravunac M, et al. Histologic

multifocality of Tis, T1-2 breast carcinomas. Implications for
clinical trials of breast-conserving surgery. Cancer
1985;56:979-90.

Leopold KA, Recht A, Schnitt SJ, et al. Results of conservative
surgery and radiation therapy for multiple synchronous
cancers of one breast. Int J Radiat Oncol Biol Phys 1989;16:
11-6.

Egan RL. Multicentric breast carcinomas: clinical-
radiographic-pathologic whole organ studies and 10-year
survival. Cancer 1982;49:1123-30.

Pedersen L, Gunnarsdottir KA, Rasmussen BB, et al. The
prognostic influence of multifocality in breast cancer
patients. Breast 2004;13:188-93.

American Joint Committee on Cancer. AJCC cancer staging
manual. 5th ed. Philadelphia: Lippincott-Raven; 1997. p. 127-
133.

Freedman LS, Edwards DN, McConnell EM, Downham DY.
Histological grade and other prognostic factors in relation to
survival of patients with breast cancer. Br ] Cancer
1979;40:44-55.

Jayasinghe UW, Boyages J. Tumour location is not an
independent prognostic factor for survival following a
diagnosis of breast cancer. Breast 2009;18:41-6.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Andea AA, Wallis T, Newman LA, et al. Pathologic analysis of
tumor size and lymph node status in multifocal/multicentric
breast carcinoma. Cancer 2002;94:1383-90.

Andea AA, Bouwman D, Wallis T, et al. Correlation of tumor
volume and surface area with lymph node status in patients
with multifocal/multicentric breast carcinoma. Cancer
2004;100:20-7.

Coombs NJ, Boyages J. Multifocal and multicentric breast
cancer: does each focus matter? J Clin Oncol 2005;23:7497-502.
Fisher ER, Gregorio RM, Redmond C, et al. Pathologic findings
from the National Surgical Adjuvant Breast Project (protocol
no. 4). I. Observations concerning the multicentricity of
mammary cancer. Cancer 1975;35:247-54.

Dawson PJ. Bilateral and multifocal breast cancer. Cancer
Control 1996;3:258-66.

Lesser ML, Rosen PP, Kinne DW. Multicentricity and
bilaterality in invasive breast carcinoma. Surgery
1982;91:234-40.

Chua B, Ung O, Taylor R, et al. Frequency and predictors of
axillary lymph node metastases in invasive breast cancer.
ANZ ] Surg 2001;71:723-8.

Houssami N, Ciatto S, Macaskill P, et al. Accuracy and surgical
impact of magnetic resonance imaging in breast cancer
staging: systematic review and meta-analysis in detection of
multifocal and multicentric cancer. J Clin Oncol
2008;26:3248-58.

Fischer U, Zachariae O, Baum F, et al. The influence of
preoperative MRI of the breasts on recurrence rate in patients
with breast cancer. Eur Radiol 2004;14:1725-31.

Fowble B, Yeh IT, Schultz DJ, et al. The role of mastectomy in
patients with stage I-II breast cancer presenting with gross
multifocal or multicentric disease or diffuse
microcalcifications. Int J Radiol Oncol Biol Phys 1993;27:567-73.
Oh JL, Dryden MJ, Woodward WA, et al. Locoregional control
of clinically diagnosed multifocal or multicentric breast
cancer after neoadjuvant chemotherapy and locoregional
therapy. J Clin Oncol 2006;24:4971-5.

O’Daly BJ, Sweeney K], Ridgway PF, et al. The accuracy of
combined versus largest diameter in staging multifocal breast
cancer. ] Am Coll Surg 2007;204:282-5.

Bevilacqua JLB, Cody III HS, MacDonald KA, et al. A model for
predicting axillary node metastases based on 2006 sentinel
node procedures and tumour position. EJSO 2002;28:490-500.



	Multifocal breast cancer and survival: Each focus does matter particularly for larger tumours
	Introduction
	Patients and methods
	Patient selection
	Data collection
	Data analysis

	Results
	Discussion
	Conflict of interest statement
	Acknowledgements
	References


