l.)

Check for
u

Review Article

The unifying concepts of the sick lobe hypothesis, field
cancerisation and breast conservation treatment for multiple
ipsilateral breast cancers: a narrative review

Mona P. Tan', Yih Yiow Sitoh’

'Breast Surgical Oncology, JHPL, Singapore, Singapore; “Department of Internal Medicine, Yong Loo Lin School of Medicine, National University
of Singapore, Singapore, Singapore

Contributions: (I) Conception and design: Both authors; (II) Administrative support: YY Sitoh; (IIT) Provision of study materials or patients: MP Tan;
(IV) Collection and assembly of data: Both authors; (V) Data analysis and interpretation: Both authors; (VI) Manuscript writing: Both authors; (VII)
Final approval of manuscript: Both authors.

Correspondence to: Mona P. Tan, FRCS (Ed). Breast Surgical Oncology, JHPL, 38 Irrawaddy Road, #10-62, Singapore 329563, Singapore.
Email: jabezhopems@gmail.com.

Background and Objective: In the past, it was conventionally thought that multiple ipsilateral
breast cancer (MIBC) was a contraindication to breast conservation surgery, especially if multicentric foci
in different quadrants of the breast were present. However, over time, there has been a growing body
of evidence in the literature demonstrating no survival detriment or poorer local control with breast
conservation for MIBC. There is, however, a paucity of information integrating anatomy, pathology with
surgical treatment of MIBC. Understanding mammary anatomy, pathology of the sick lobe hypothesis and
molecular impact of field cancerisation contributes significantly to the understanding of the role of surgical
treatment of MIBC. The purpose of this narrative overview is to review the paradigm shifts over time in the
use of breast conservation treatment (BCT) for MIBC, and how the concepts of the sick lobe hypothesis and
field cancerisation interact with this therapeutic strategy. A secondary objective is to explore the feasibility of
surgical de-escalation for BCT in the presence of MIBC.

Methods: A PubMed search was performed for articles relating to BCT, multifocal, multicentric and
MIBC. A separate literature search was performed for sick lobe hypothesis and field cancerisation and their
interaction for surgical treatment for breast cancer. The available data was then analysed and synergised into
a coherent summary of how the molecular and histologic aspects of MIBC interact with surgical therapy.
Key Content and Findings: There is a growing body of evidence supporting the use of BCT for MIBC.
However, there is scant data connecting the basic science aspects of breast cancer in terms of pathology
and genetics to adequacy of surgical extirpation of breast malignancies. This review bridges this gap by
demonstrating how information on basic sciences available in contemporary literature can be extrapolated
for use in artificial intelligence (AI) systems to assist in BCT for MIBC.

Conclusions: This narrative review connects several aspects of the surgical treatment for MIBC: historical
perspectives of therapy compared with contemporary philosophy based on clinical evidence, anatomy/
pathology (sick lobe hypothesis) and molecular findings (field cancerisation) as potential indicators of adequate
surgical resection, and how current technology can be used to forge future Al applications in breast cancer

surgery. These form the foundation for future research to safely de-escalate surgery for women with MIBC.
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surgery; multifocal multicentric breast cancer (MFMCBC)
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Introduction

For an extended period of time, the surgical treatment
of breast cancer depended on the use of various forms of
mastectomy, from the radical mastectomy, to modified
radical and then total mastectomy. Although change was
first suggested in the year 1969, it was not until some
two decades later that breast conservation treatment
(BCT) would be considered an appropriate alternative to
mastectomy for the surgical treatment of breast cancer (1,2).

Initially, the proposal to de-escalate surgical treatment
for breast malignancies in 1969 was met with a great deal
of scepticism and caution by several prominent clinicians
and pathologists of the time (3-5), who in turn described
residual foci of carcinoma present after a simulated partial
mastectomy, as well as the presence of multifocality
and multicentricity in up to 63% of patients who were
thought to have unifocal disease at presentation. With the
publication of early results of the Milan I and NSABP B-06
trial in the year 1985 (6,7), one of these dissenters had to
concede that it was possible that radiotherapy may eradicate
or impair indefinitely the progress or clinical viability of
these occult foci of disease (4), These early data supported
surgical de-escalation and a consensus statement in the
year 1991 established BCT as an appropriate alternative for
women with breast cancer in the early operable stages (2).
Twenty-year follow up of the NSABP B-06 study confirmed
the ability of radiotherapy to effect local control similar for
women who BCT as those who had total mastectomy (8).
More recently, there is compelling evidence to show that
BCT results in superior survival (9-33). There are also reports
of survival comparison between BCT and mastectomy in
certain specific circumstances (34-45). These include studies
analysing patients treated with neoadjuvant chemotherapy,
women younger than 40 years and those with node negative
disease. Consistently, even in these distinct clinical situations,
survival in women undergoing BCT is reported to be
superior to those who had undergone mastectomy. As such,
there are several reviews and commentaries supporting the
findings of these studies (46-51).

This purpose of this review is to synthesise historical
with contemporary data on BCT for multiple ipsilateral
breast cancer (MIBC), also referred to as multifocal
multicentric breast cancer (MFMCBC), and to apply the
information as a basis for future research. We present this
article in accordance with the Narrative Review reporting
checklist (available at https://gs.amegroups.com/article/
view/10.21037/gs-22-609/rc).
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Methods

A PubMed search was performed for articles published from
1970 to November 2022 in the English language with the
terms: ‘multifocal multicentric breast cancer AND breast
conservation treatment’ (101 articles), ‘multiple ipsilateral
breast cancer AND breast conservation treatment’ (66
articles), ‘sick lobe hypothesis’ (15 articles), and ‘field
cancerisation AND genetic changes AND breast margins’
(10 articles) (1able 1, Figure I). Of the articles searched,
exclusion criteria comprised articles on male breast
cancer, non-carcinomatous lesions like phyllodes tumours,
radiotherapy, axillary dissection, focussed discussion on
breast imaging or oncoplastic surgery independent of
MIBC. The search was then reviewed for duplication.
Specific commentaries, supporting articles, cohort studies,
prospective studies with analyses on MFMCBC or MIBC
and recent articles with guidelines on the surgical treatment
of breast cancer were additionally included in this review.

Discussion
Preamble

Prior to the published results of the early prospective
randomised controlled trials (RCT5s) comparing BCT with
mastectomy, there was already pathologic information
regarding the existence of multifocality and multicentricity
of breast malignancy (3-8). Of interest, these RCTs
were conducted in the era prior to the routine use of
sophisticated imaging techniques like magnetic resonance
imaging (MRI) to detect occult tumour foci. Yet, it was
found that there was no difference in overall survival and in
the NSABP B-06 study, data suggested that local recurrence
rates were numerically lower for women who underwent
lumpectomy with radiotherapy than for those who
underwent mastectomy (8). These results of similar survival
and local control presented the prospect of the use of BCT
as a reasonable approach for the treatment of MFMCBC.

Definition and nomenclature of multiple ipsilateral breast
carcinoma

Various non-standardised definitions of multifocal (MF) and
multicentric (MC) breast lesions have been reported (52).
Some have referred to MF disease as two or more distinct
lesions occurring in the same quadrant, while MC disease
refers to the presence of multiple tumour foci in more than
one quadrant (52,53). Distance between lesions (ranging
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Table 1 Search strategy summary
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ltems Specifications

Date of search 6 December 2022

Database search PubMed

Search terms

Multifocal multicentric breast cancer AND breast conservation treatment (101 citations)

Multiple Ipsilateral breast cancer AND breast conservation treatment (66 citations)

Sick lobe hypothesis (15 citations)

Field cancerisation AND genetic changes AND breast margins (10 citations)

Time frame 1970 to present

Language English language
Inclusion criteria Relevant to subject discussed

Exclusion criteria

Male breast cancer, non-carcinomatous lesions like phyllodes tumours, radiotherapy, axillary dissection, focussed

discussion on imaging, oncoplastic surgery independent of MIBC and duplications

Selection process

Both authors reviewed citations and selected relevant articles based on consensus agreement

MIBC, multiple ipsilateral breast cancer.

from 2 to 5 cm) were also used to define multiplicity of
tumour foci less frequently in the past (53). However, more
recently, situations where there are more than one foci
identified in the ipsilateral breast are collectively referred
to as MIBC and in a recent trial, an intervening normal
appearing tissue of 2 cm between two malignant foci was
used as the inclusion criteria (54).

Evidence for BCT for MIBC

Early studies with BCT for MIBC reported unacceptably
high local recurrence rates. However, with time, more recent
articles have shown recurrence rates similar to those for
unifocal disease (55-59). In one of the earlier studies, Cho ez 4/.
indicated that it was the exceptional patient who would
qualify for BCT with macroscopically multiple ipsilateral
invasive breast cancers (60). However, with time and the
accumulation of further data, a consensus by an expert panel
endorsed the use of BCT for MIBC provided clear margins
were obtained for each foci, whole breast radiotherapy was
planned and a reasonable cosmetic outcome was achieved
(61,62). The presence of multiple ipsilateral foci of mammary
malignancy is a poor prognostic indicator; however, higher
locoregional and distant relapse was observed independently
from the type of surgery performed (63-65). Hence, there
are now several authors who support the use of BCT as a safe
surgical treatment option for MIBC (66,67).

© Gland Surgery. All rights reserved.

The sick lobe bypothesis and MIBC

Early cadaveric studies by Sir Astley Cooper demonstrated
the lobar distribution of the ductal system (68,69). The
use of mastectomy for the treatment of breast cancer
overshadowed and suppressed the application of this
knowledge in surgery. However, with contemporary data
demonstrating superior outcomes with BCT (9) and surgical
diminution coming to the fore, it is now appropriate to
review how the lobar arrangement in mammary anatomy is
relevant in the treatment of breast cancer.

There was a failure to recognise how Cooper’s
seminal work on breast anatomy was intimately related
to the distribution of multiplicity of tumour foci when
multifocality and multicentricity of breast cancer was first
reported (3-5). However, there is now sufficient evidence
to demonstrate its importance in the understanding of
MFMCBC and how adopting an approach which combines
anatomy, modern pathology and molecular information can
determine the optimum surgical approach for local control.

The terminal duct lobular units are structured such
that they are arranged radially in 15-20 lobes, from a
central convergence in the nipple. This can be traced to
embryological origins of the breast (70-73). Two rows
of cuboidal epithelial cells, with fibroblasts, mesothelial
cells and a basal cell layer surround lumina which arborise
from the central lactiferous ampullae, eventually converge
to form the nipple. This duct anatomy is relevant to the
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PubMed search for articles in the English
language with the terms: ‘multifocal
multicentric breast cancer AND breast
conservation treatment’, ‘multiple ipsilateral
breast cancer AND breast conservation
treatment’, ‘sick lobe hypothesis’, field
cancerisation AND genetic changes AND
breast margins’.

Citations retrieved n=226

Tan and Sitoh. Sick lobe hypothesis in multiple ipsilateral breast cancer

Excluded due to repetition and language

n=34

Y

Records screened
n=192 articles

Y

n=147

Excluded articles on male breast cancer, non-
carcinomatous lesions like phyllodes tumours,
radiotherapy, axillary dissection, focussed discussion
on imaging, oncoplastic surgery independent of MIBC
and duplications. Each article assessed for suitability.

Y

Records assessed for suitability &
included in review
n=45

A

n=55

Commentaries, supporting articles, cohort studies,
prospective studies with analyses on MFMCBC or
MIBC and recent articles with guidelines on the surgical
treatment of breast cancer included; further articles on
breast conservation treatment as required upon review

Y

Articles included in this narrative review
n=100

Figure 1 Schema showing selection algorithm for article inclusion. MFMCBC, multifocal multicentric breast cancer; MIBC, multiple

ipsilateral breast cancer.

neoplastic process (74), for it has been seen that both
ductal and lobular carcinoma (DCIS/LCIS), have disease
patterns which align with the sick lobe concept (75). Large
section, or subgross histology studies have shown that a
significant proportion of malignant lesions demonstrate
similar ME, MC and diffuse arrangements (76,77). The sick
lobe hypothesis proposed by Going and Tot adduces that
breast carcinoma is fundamentally a lobar disease (75,78).
Genetic instability through mutation is thought to be
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initiated during embryonic development, with precursor
cells transmitting this characteristic to their subsequent
generations within the distribution of the entire lobe with
further developmental progress (79). During maturation,
deleterious cellular or stromal events may occur and
contribute to further mutations, and the additive result of
these factors lead eventually to malignant transformation.
Due to the distribution of cells with vulnerable genetic

alterations within the same ductal tree, multiple tumour
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foci may originate, simultaneously or asynchronously, from
epithelial cells within a single lobe of the breast. These
may originate within the main duct or the terminal ductal-
lobular units (80,81). This forms what is referred to as MF
disease. Synchronous malignant transformation occurring
in two or more sick lobes are denoted as MC disease.

The ‘at risk’ population of cells have been shown to
occupy a conical configuration with the apex directed to
the nipple-areola complex, which is consistent with the
estimated architectural arrangement of a single ‘sick lobe’
(77,78). The radial lobes forming a pyramidal shape within
the breast comprise of individual duct systems which
may vary significantly in size, overlie one another and
present with variations of segmental, peripheral or diffuse
patterns. This theory is supported by what is currently
known in the sphere of molecular evolution of breast
cancers, where similar genetic changes are demonstrated
in both progenitor lesions and subsequent malignant
tumours occupying the estimated distribution of the
affected lobe(s) (80,81). An analysis of genetic alterations
in homogenous phenotypic ductal MF lesions on the basis
of various characteristics including oestrogen receptor
(ER), human epidermal growth factor receptor 2 (HER2)
status and grade demonstrated three ‘genomic’ groups: a
‘homogeneous’ group where all MF lesions carried the same
mutations, an ‘intermediate group’, with both common
and private mutations, and a ‘heterogeneous’ group
without common mutations (82). The single significant
factor between inter-lesional heterogeneity and clinico-
pathological characteristics was inter-lesional distance.
Patients within the homogenous group had lesions closer
to each other than those in the heterogeneous group. Once
again, this observation is consistent with the concept of
the sick lobe(s), where a greater degree of homogeneity
of molecular alterations in lesions in closer proximity is
indicative of common embryologic ancestry, while genetic
heterogeneity in more distant tumour foci suggests that they
are derived from different ductal-lobular trees with separate
genetic origins. It would be reasonable to infer from these
findings that anatomic architecture and genetic distribution
of affected lobes should be a critical consideration when
performing surgical resection.

Field cancerisation and surgical vesection volumes

There is contemporary evidence supporting a succedent,
multi-step genetic model of oncogenesis beginning with a
single cell first acquiring one or more genetic or epigenetic
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aberrations, allowing it a proliferative advantage, leading
to the formation of a clonal field of similarly altered
cells (83). In its earliest form, histologic architecture
may not be disrupted. The precursor field enlarges as
proliferation generates more altered cells with some but
not all genetic changes acquired for frank malignant
transformation. This constitutes a ‘cancerised field’ with
a propensity for further progression to malignancy and
correlates well with the sick lobe hypothesis. It has been
observed that phenotypically- normal appearing epithelial
tissue that bear ‘hallmarks of cancer’ are detected within a
1 cm radius from breast tumours, but not in tissues 5 cm
from tumour (83), implying different lobar origins as
distance from tumour foci increase. Detection of such
molecular changes, or their absence, therefore, could be
used as markers for adequacy of tissue resection.

Apart from the distribution of altered epithelial cells
within the sick lobe, its surrounding stroma and associated
microenvironment may have implications for surgical
resection volume. Epithelial to mesenchymal transition in
epithelial cells, telomerase expression, genomic instability
and myofibroblasts, associated with dense disorganised
extracellular matrix are thought to be drivers of tumour
initiation and progression (83). In addition, they may
contribute to tumour recurrence. Therefore, excision of
such phenotypically normal but genetically ‘primed’ tissue
can have a positive impact on local control and possibly
reduce recurrence. In combination, the extent of the
diseased ductal-lobular tree (sick lobe) and adjacent affected
stroma, considered the involved ‘segment’, may be used to
determine markers and volume estimations for adequate
resection. Using tumour morphology and characteristics
as histological surrogates for mechanistic parameters, a
mathematical model may be derived to predict tumour
volumes (44). Such calculations made preoperatively can
enhance the accuracy of surgical resection volume. There
may be variations in the geometry and distribution of
intraductal tumour cells in different patients but using
a composite of imaging and pathologic characteristics, a
formula may be used to calculate estimated disease extent
for individualised surgical planning. This formula, as
proposed by Edgerton ez al. (84), predicts resection volume
in the shape of an ellipse, which is consistent with the
expected distribution of the sick lobe to a large extent.

Excising the ‘sick segment’ poses the dilemma of what
constitutes a negative margin. The current consensus for
a clear margin is ‘no ink on tumour’ for invasive disease
and some experts advocate 2 mm margins for ductal
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Figure 2 Lobar surgery for de-escalation of operative manoeuvres
for MFMCBC/MIBC. Wide excision of multicentric tumours in an
elliptical fashion outlined in green, according to the configuration
as expounded by Edgerton ez a/. (84). The parenchymal walls are
then mobilised and apposed directly without the use of complex
oncoplastic surgical techniques (black arrows). This effectively
excises the ‘sick segment’ and minimises tissue disruption.
MFMCBC, multifocal multicentric breast cancer; MIBC, multiple

ipsilateral breast cancer.

carcinoma in situ (DCIS) (61,62). The concept of the sick
segment with identification of molecular changes at the
margins of histologically normal tissue introduces another
dimension which may appear contradictory. A change
in definition of a clear margin is not propounded at this
point in time. However, the authors suggest that more
research is required in this area, and there may be a role
for de-escalating radiotherapy if marginal tissue do not
demonstrate molecular changes which confer predilection
for carcinogenesis. This enables individualised treatment,
just as genomic signatures inform systemic therapy.

Implications of the sick lobe bypothesis and field
cancerisation for BCT in MIBC

With contemporary evidence that BCT confers superior
survival outcomes (9), the objective of modern surgical
treatment of breast cancer should be minimising the need

© Gland Surgery. All rights reserved.

for mastectomy. A significant body of literature exists on
how oncoplastic breast surgery (OBS) can expand the
indications for BCT while offering reasonable cosmesis (85).
OBS is a collective term for a myriad of operative
techniques but many of these techniques are complex and
complicated and may not achieve optimum ‘de-escalation’
of surgery. OBS has been shown to be associated with
increased complications with no significant benefit in local
control (86). Moreover, the resection techniques employed
in OBS prescribe either a circular or spherical resection
volume around the tumour (87), which is not consistent
with the anatomy of the sick lobe and the elliptical resection
proposed by Edgerton et #/. The spherical or cylindrical
surgical techniques not only fail to respect the patterns of
tumour propagation and distribution but the defect created
in this fashion actually hinders direct parenchymal closure,
requiring more complicated procedures to fill the defect
created by tumour resection (87).

Perhaps a more appropriate approach would be to apply
standard breast conservation surgery (sBCS) utilising the
principles of resecting the sick lobe and cancerised field.
Following the strategy proposed by Edgerton, an elliptical
resection optimises removal of the ‘sick lobe’ and the shape
of the resection defect can be closed by the less complex
manoeuvre of full thickness parenchymal flap mobilisation,
followed by direct closure (88,89). This de-escalation of
OBS to sBCS appropriately excises the ‘sick segment’ (lobe
with anticipated cancerised field) with adequate margins,
reduces surgical complications and optimises cosmetic
outcomes. Lobar surgery adheres to these principles and
may offer an optimum surgical approach for resection of
MIBC (90).

In the presence of MC tumours, an excision with
margins of two elliptical sections of breast tissue connected
by a retroareolar bridge of tissue may effectively remove
the involved sick lobes and cancerised fields (Figure 2). Such
an approach is termed a ‘multisegment tissue resection
pattern’, and the resulting defect may be restored though
standard parenchymal closure using tissue displacement
techniques only (89) (Figure 2). This is the fundamental
principle behind lobar surgery for MIBC and does not
require complex and complicated tissue replacement or
therapeutic mammoplasty techniques (90). Approximately
85% of patients with MIBC can undergo sBCS without
oncoplastic procedures and have a satisfactory or better
cosmetic outcome (91). The minority of patients who
require resection in excess of 20% of total breast tissue
volume may require therapeutic mammoplasty, volume
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replacement procedures or mastectomy with or without
reconstruction.

Optimising BCT rates for MIBC

Increased identification of MIBC was possible through
modern imaging. Conventional imaging with mammogram
and sonography detect multiple tumours in approximately
20-25% of patients with breast cancer (92). MRI should
be used with caution and only in selected patients, as its
routine use carries the risk of a higher likelihood of a patient
undergoing mastectomy for no demonstrable outcome
advantages in terms of fewer re-excisions or improved local
control as adjuvant whole breast radiotherapy effectively
controls occult tumour foci undetected by conventional
imaging (93). A policy for restricted and sparing use of MRI
should therefore translate to higher BCT rates for MIBC
and reduces over-surgery for breast cancer (94). The authors
apply MRI only if there is strong clinical suspicion that
conventional imaging with mammogram and ultrasound has
not adequately delineated the extent of disease.

Neoadjuvant treatment is able to effect tumour downstaging
to convert a patient who is assessed to be ineligible for BCT at
initial presentation to eligibility after a course of preoperative
chemotherapy (95). There is no impairment of disease-free
and overall survival for such patients who undergo BCT
after neoadjuvant chemotherapy (96). The conversion rate
from mastectomy to BCT has been reported to be 75% of
patients with T1-3 tumours, and a similar de-escalation of
patients with MIBC initially assessed to require mastectomy
is expected, although there is insufficient confirmatory data
at this point in time. However, it is worth mentioning that
all clinically and imaging evident tumour foci, as well as
potentially involved axillary lymph nodes should be marked
with a clip or other device for tumour site localisation at
surgery following neoadjuvant therapy.

Future directions for BCT in MIBC

Classical anatomy and histology studies have provided the
fundamental basis for the understanding of the distribution
of MIBC. The more contemporary science of genetics
offers further insights into how molecular alterations affects
tumour development, progress and clinical implications (97).
Apart from molecular modifications in the epithelial cells,
stromal changes in the vicinity of the ductal-lobular tree
may instigate tumour progression, recurrence and offer
prognostic information. These characteristics may be used
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in combination for local as well as systemic treatment
planning.

In addition to these factors, the presence of tumour
infiltrating lymphocytes have been shown to be associated
with higher rates of complete pathologic response with
neoadjuvant chemotherapy, and this may be a contributing
factor to better survival outcomes (98). Immune response
having a synergistic effect may have implications not only
for primary medical therapy, but for surgery as well. More
extensive operative procedures have been suggested to confer
a more profound negative impact on the individual’s immune
system and hence poorer survival outcomes for patients with
mastectomy (48). Logically, then, the less extensive surgical
modality of sBCS would result in a lower level of immune
disruption and could potentially explain the improved
survival seen with BCT. However, ethical considerations
may make such an analysis in the form of a prospective RCT
improbable. Nevertheless, there is sufficient data at present
for future study into the carcinogenic effect of various
genetic aberrations occurring within the ‘sick segment’, and
the impact of its adequate resection on local control and
systemic therapy. This can further enhance what has already
been achieved with augmented reality volume estimation of
tumour resection (99).

Medicine has moved into the era of immunotherapy
and functional imaging, each of which has been used
for more than a decade. Combining the concepts from
these available technologies, we envisage that it would be
possible to develop a physiological substrate which might
tag the genetic change(s) identified on preoperative core
biopsy. Using this, a functional imaging modality similar
to positron emission tomography (PET scan) might be
used to locate the sites at which the substrate has attached
to within the breast. Using augmented reality, just as Laas
et al. have described, an estimated resection volume can be
superimposed onto an avatar of the patient and used as a
guide for surgery (99). Although much research is required
before this can become a reality, the authors believe that
this development is possible in the not too distant future.

There are ongoing clinical studies on BCT for MIBC.
The data for the American College of Surgical Oncology
Group Z 11102 (Alliance) study, which is a single arm
cohort study evaluating local recurrence for women with
MIBC undergoing BCT is expected to mature in the
year 2022 (54). The MIAMI (multiple ipsilateral breast
conserving surgery versus mastectomy) trial in the United
Kingdom is a prospective feasibility multicentre trial for
the comparison of BCT versus mastectomy. However, the
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Table 2 Summary of main concepts and timelines for contemporary surgical treatment of MIBC

Concept References Year published Relevance & comments

Anatomy of the breast with radial (68,69) 1840 Offers insights into distribution of breast cancer
arrangement of ducto-lobular segments

Multifocality & multicentricity of breast (8-5) 1975-1985  Caution expressed when surgeons were
malignancy demonstrated within mastectomy embarking on prospective trials

specimens, performed for what was thought

to be unifocal tumours clinically

Randomised controlled trials showing similar (2,5-8) 1985-2002 Radiotherapy possibly eradicated subclinical
survival and reasonable local control results foci of tumours undetected by conventional
with BCT for clinically unifocal disease imaging of the day

without the use of MRI

Early studies showed unacceptable (55,56,58) 1989-1993  Adequacy and appropriate treatment needs to
recurrence rates be applied

More recent studies with larger patient (12,19,57-60)/ 1997- Better understanding of requirements for clear

cohorts demonstrating reasonable local

control

(87-45,51)
Sick lobe hypothesis discussed (74-78)
Molecular changes within tumour tissue and (81-84)
concept of field cancerisation
Guidelines endorsing the use of BCT for (61,62)
MFMCBC/MIBC
Commentaries approving the use of BCT for (66,67)

MFMCBC/MIBC

Synthesis of the sick lobe hypothesis and Current article
field cancerisation concepts for optimal

resection in MFMCBC/MIBC

(13-18,21,22,29,63,64,92)/ 2009/2011-
(20,23-28,30-36,46-50,65)/ 2015/2016-

margins, surgical techniques for good cosmetic

outcomes and whole breast radiotherapy likely

2019/2020- contributing factors to good results for local
2022 control

1996-2016  Large section histopathology provided insights

into the tumour distribution within the sick lobe

2010-2017  Adjacent tissue which may be histologically
normal may have genetic changes predisposing

epithelial cells to undergo carcinogenesis

20152017  No longer discussed at later St Gallen

International Breast Cancer Conferences (from
the year 2019 onwards), indicating acceptance
of BCT for MFMCBC/MIBC when listed criteria

met

2019,2020  Analysis of contemporary data shows no
detrimental impact when BCT applied for the

treatment of MFMCBC/MIBC

2022 Paves the way for de-escalation of surgery,
reducing over-use of mastectomy and complex
oncoplastic breast surgery in BCT for MFMCBC/
MIBC

MIBC, multiple ipsilateral breast cancer; BCT, breast conservation treatment; MRI, magnetic resonance imaging; MFMCBC, multifocal

multicentric breast cancer.

investigators for the MIAMI trial have reported dismal
accrual to date as women eligible for the trial are resistant
to randomisation (100). Some patients actively decline
mastectomy. This represents a significant shift in attitudes.
When the concept of BCT for MIBC was first mooted a
few decades ago, clinicians reported that it would be the
exceptional patient who would qualify for conservative
surgery (60). However, women with MIBC now are more
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inclined to undergo BCT (100). The investigators for
MIAMI anticipate that it would be extremely challenging
to proceed with a full scale prospective RCT and suggest
funding for prospective cohort studies instead (100).

In the light of these challenges, the concept of the sick
lobe hypothesis and field cancerisation in combination,
offers insights which have yet to be fully researched and
recognised; for it may prove to be invaluable as a surrogate
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for a trial comparing BCT with mastectomy, where its
potential can be exploited for individualised medical
treatment, radiotherapy and selection criteria for precision
surgery in the treatment of breast cancer (7able 2).

Conclusions

The sick segment concept, which is a combination of the
sick lobe hypothesis and field cancerisation, offers rationale
for local treatment of breast cancer and future directions for
research into optimising therapy.
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