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Techniques of formal breast reconstruction follow-
ing mastectomy for breast cancer were introduced
more than four decades ago. Initial methods
involved simple placement of a silicone implant at
the site of mastectomy and echoed early techniques
for augmentation mammoplasty, which were first
reported at the beginning of the 1960s. These
implant-only based reconstructions yielded poor
cosmetic results, which would be deemed unaccept-
able when judged by contemporary standards.

The 1970s and 1980s witnessed significant advances
in breast reconstruction with the development of
myocutaneous flaps, which were either pedicled
(latissimus dorsi and TRAM) or free flaps. A variety
of tissue expanders with a range of shapes and sizes
also became available during this period, which could
be employed alone or in conjunction with autologous
tissue transfer to achieve not only symmetry of
volume but also a degree of ptosis. Nonetheless,
cosmetic results from breast reconstruction remained
modest and this was attributable to innate limitations
of prosthetic material coupled with a shortage of
appropriately trained surgical personnel who could
undertake these more complex techniques involving
myocutaneous flaps. Indeed, such methods were
offered and regularly carried out in only a few
specialised centres. Capsular contracture was a partic-
ular problem with implant-based reconstructions and
invariably caused distortion and displacement of
silicone implants, which precluded satisfactory
longer term results. Throughout the 1990s, surgical
techniques were refined and standardized, thus
permitting some degree of consensus on the optimum
choice of reconstruction after various types of
oncological surgery. The latter had generally become
more conservative with less mutilating excisions.

This progressive evolution and improvement in
breast reconstruction has been greatly aided in
recent years by advances in implant design and
technology which have focussed on reduction of
capsule formation with textured-coating and tailor-
ing of prostheses to individual patients with the
advent of anatomically shaped implants.

This book takes the reader by the hand and guides
them through all aspects of modern breast recon-

struction (be they a novice or experienced ‘breast’
surgeon). It is opportune that the title includes the
term ‘oncoplastic’ which has only recently seeped
into common usage and encompasses the principle
that extirpative and reconstructive components are
planned jointly and carried out simultaneously
whenever feasible.

The book benefits from a rather didactic style with
step-by-step discussion of individual types of recon-
struction. Many of these methods demand careful and
precise surgical execution and implant selection for
successful outcomes and the finer details of technique
have often been lacking from allied texts in the past.

The commentaries at the end of each section are
particularly valuable; they offer a critical opinion on
the subject and content of corresponding chapters
and help the reader to form a balanced viewpoint on
individual techniques (indications for and variants
thereof).

The section addressing the patient should be
highlighted – for it is the woman herself who is the
recipient of breast reconstruction. It is rare to find
issues such as patient expectations together with the
psychological impact and side-effects of breast
reconstruction described so well and in such depth.

The book is edited by four specialists who collectively
have much experience and knowledge within the field
of breast and reconstructive surgery. This is evident
throughout the excellent and erudite text, which
provides a global perspective of the subject with
appropriate modulation of extent, depth and analysis
of each topic. The book constitutes a complete,
detailed and reliable source of reference for any breast
specialist with an interest in breast reconstruction.

Andrea Grisotti 
Head, Plastic Surgery Department 

Clinica San Pio X 
Milan, Italy 

Formerly 
Head of Plastic and Reconstructive Department 

Isituto Nazionale Tumori 
Milan, Italy
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Breast cancer is the commonest malignancy amongst
women in Western countries and an estimated
400,000 women die annually from this disease
worldwide. Though mortality rates have fallen
modestly in the past two decades, the incidence of
breast cancer continues to rise with an average
lifetime risk of approximately 10%. This poses an
enormous burden upon healthcare systems in terms
of both service delivery and financial resources.
Despite more widespread adoption of breast
conserving surgery, a significant proportion of
women either require or are recommended mastec-
tomy and an increasing number of these patients are
undergoing immediate breast reconstruction.
Furthermore, poor results from breast conservation
have led some women to seek partial breast recon-
struction and techniques have evolved to refashion
the breast at the time of wide local excision by trans-
position of residual breast tissue and use of dermo-
glandular flaps. The demand for reconstructive
procedures of various types has accelerated in recent
years, which, coupled with enhanced patient expec-
tations, has fostered development of oncoplastic and
reconstructive techniques in breast surgery. This has
occurred pari-passu with the continued develop-
ment of dedicated breast units. The United Kingdom
was amongst the earliest countries to establish
multi-disciplinary breast teams and the first breast
unit was set up by Hedley Atkins at Guy’s Hospital
in London almost 40 years ago. This was soon
followed by a similar unit at the Royal Marsden
Hospital and further units were subsequently
created in Cardiff and Edinburgh under the auspices
of Sir Patrick Forrest. No breast units existed in the
United States until 1973, when Mel Silverstein
founded the University of California Breast Unit in
Los Angeles (UCLA).

The universal establishment of breast units with a
multidisciplinary ethos has contributed to improved
outcomes for women with breast cancer. Not only
have these units facilitated cooperation and pooling
of expertise from health professionals in different
specialties but have permitted interaction between
clinicians and basic scientists to promote transla-
tional research.

With the advent of breast cancer screening, there has
been further consolidation of breast units and better
quality control for symptomatic breast cancer
patients. In parallel with improvements in the
diagnostic field of breast diseases, surgeons with a
declared interest in breast surgery have learnt and
developed specific skills in the field of oncoplastic
and reconstructive surgery with the help of plastic
surgery colleagues. This has enabled increased
numbers of women to be offered immediate breast
reconstruction at the time of mastectomy. The issue
of whether reconstruction should be undertaken by
two separate teams of breast/plastic surgeons or a
single ‘oncoplastic’ surgeon remains an area of
debate, which is further discussed in the editorial
section of this book.

This book provides a comprehensive and contempo-
rary account of techniques in oncoplastic and recon-
structive surgery of the breast. The text incorporates
a detailed description of current implant design and
technology, together with stepwise accounts of
implant-only-based and autologous tissue recon-
struction. Much emphasis is placed throughout
individual chapters on patient selection, which is
critical for optimum cosmetic and functional results.
There are separate sections on psychological issues,
including patient expectation and breast reconstruc-
tion from the perspective of a breast care nurse. The
text also addresses specific contra-indications to
reconstruction and problems relating to chronic pain
following reconstructive surgery.

This book is aimed at the breast surgical specialist
involved with oncoplastic and reconstructive
aspects of breast cancer surgery. It is hoped that the
text will be a source of guidance and assistance to
trainees in this field (general surgical and/or plastic
surgical background) who will form the next gener-
ation of ‘breast’ surgeons. The volume should also
appeal to non-surgical colleagues engaged in the
management and support of women with breast
cancer.

Guidubaldo Querci della Rovere
John R Benson
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Introduction

Over the past 20 years there has been a progressive
decrease in the proportion of mastectomies in favour
of more conservative breast surgery. This has
coincided with an increase in demand for either
immediate or delayed breast reconstruction by those
patients requiring mastectomy.

There are several reasons for this shift in manage-
ment of early operable breast cancer: 

• biological considerations based on results of
clinical trials

• influence of culture and media 
• specialization and surgical training.

Biological considerations based
on results of clinical trials 

Over a period spanning more than 30 years, Bernard
Fisher1 undertook extensive clinical and laboratory
studies leading to the synthesis of concepts on the
clinical behaviour and pathobiology of breast cancer
which can be summarized as follows: 

1. As far as survival is concerned there is no differ-
ence between local excision, local excision plus
radiotherapy and modified radical mastectomy;
there is, however, a progressive decrease in local
recurrence with the more aggressive treatments.

2. Local recurrence is associated with worse
survival, but survival is the same with the
various types of treatment, local recurrence is
not the cause of, but simply an indicator of poor
prognosis.

The clinical trials conducted by Fisher and others2–4

demonstrated that mastectomy and breast conserva-

tion surgery were equivalent in terms of survival,
but it is the significance attributed to local recur-
rence which is perhaps of greater interest and has
hitherto been underestimated. Local recurrence is
not the instigator of distant metastases and hence
poor prognosis, but an indicator of a tumour–host
relationship which favours distant relapse. This
concept conflicts with the surgical principles of
clear excision margins. Surgeons strive to obtain
microscopically negative margins at the time of
primary surgery in order to minimize the chance of
local recurrence. Some would advocate that surgical
extirpation and reconstruction should not be carried
out by the same surgeon, lest the former be compro-
mised in extent by cosmetic considerations.
However, if Fisher’s concept of biological pre-deter-
minism pertains to most breast cancers and local
recurrence per se does not influence survival, is
there a danger of overtreating patients in efforts to
prevent local recurrence? Acceptable local recur-
rence rates are subjective and a matter of judgement.
Higher rates of local recurrence might provide
improved cosmesis without reducing overall
survival.

Influence of culture and media

Were the breasts to serve a purely physiological
function, then once breast feeding was complete,
breasts would become redundant and dispensable.
Indeed, it is believed that the women of Amazonia
removed one breast so as to facilitate use of a bow
and arrow for hunting and defence. However, with
cultural evolution, the breast as an organ is
celebrated in many fields of human endeavour and
emotion – religious, political, erotic, literary or
commercial. Ease of access to information technol-
ogy has resulted in greater awareness and knowl-
edge of breast cancer and its treatment.
Consequently, patients are no longer passive

1
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recipients of medical experience and wisdom.
Instead, there is a clamour for accurate and clear
information although information requirements of
individual patients may be difficult to assess. There
is now a trend towards shared decision making with
patients often being forearmed with information at
the time of consultation. The demands and expecta-
tions of patients are higher now than in the past, and
these encompass the cosmetic outcome of any recon-
structive surgery.

Specialization and surgical
training

The NHS Breast Screening Programme (NHSBSP)
was initiated in the United Kingdom (UK) in 1988
and is now well established with over 100 screen-
ing units around the country which are regularly
monitored for quality assurance targets. The success
of the NHSBSP is ultimately measured by the
proportional reduction in mortality from breast
cancer amongst screened women. An indirect
benefit of the screening programme has been an
improvement in management of patients with
symptomatic breast disease. Prior to the advent of
screening, procedures such as excisional biopsy of
the breast (and even mastectomy) were often placed
at the end of general operating lists and delegated to
junior surgical staff. The multidisciplinary approach
for screen-detected lesions has now been embraced
for management of symptomatic cases of breast
cancer with surgeons, radiologists, pathologists,
clinical/medical oncologists and breast care nurses
collectively (and consensually) determining treat-
ment of individual patients.

This more focused management of symptomatic
breast disease spurned the breast surgical specialist;
breast surgery is now a recognized subspecialty of
general surgery with a structured training
programme for designated ‘breast surgeons’. In
parallel with this development of breast surgery as
a subspecialty, increasing numbers of women are
demanding reconstruction and cosmetic expecta-
tions are high. With a general shortage of plastic
surgeons available to undertake breast reconstruc-
tion (and much geographical variation in service
provision), many breast surgeons have extended
their surgical repertoire to include immediate recon-
struction. There are several advantages of immedi-
ate, over delayed, reconstruction including superior
cosmetic results with the use of skin-sparing
techniques which are restricted to immediate recon-
structive procedures. Patients benefit psychologi-
cally from not having to adjust to the disfigurement
of mastectomy and further hospitalization and
general anaesthesia are avoided.

Are oncological and plastic
surgery compatible?

There is an innate conflict between the basic aims
of oncological and plastic surgery – the intention of
the former is to eradicate all locoregional disease
whilst the latter is reliant on preservation of as
much breast tissue as possible for optimal cosmesis.
Notwithstanding the aims of surgical excision,
attainment of low rates of local recurrence does not
necessarily translate into improved survival rates. It
is implicit with breast conservation surgery that
higher rates of local recurrence are accepted,
although it must be understood that there are no
detrimental effects on survival. For any given size of
tumour, a smaller volume of resected tissue yields a
better cosmetic result but the risk of local recurrence
is correspondingly higher. The oncological surgeon
must judge not only when breast reconstructive
surgery is feasible and appropriate, but also the
extent of local resection when breast conservation is
offered in lieu of mastectomy. Both radiotherapy
and chemo-endocrine therapy contribute to local
control in the adjuvant setting, but cannot compen-
sate for ‘dirty’ margins. Invasive tumours should be
excised with a minimal margin of clearance of 1 mm
which is considered acceptable in the context of
combined modality treatment. Greater margins of
clearance (e.g. 5 mm) have been advocated but are
likely to mandate excision of larger volumes of
tissue with worse cosmetic results. Indeed,
sometimes foci of ductal carcinoma in situ at the
excision margins are accepted provided there is
microscopic clearance of all invasive tumour.
Radiotherapy is administered on the presumption of
residual foci of tumour within the breast. 

Holland’s seminal studies on mastectomy specimens
revealed residual tumour in 43% of cases even with
a margin of clearance of 2 cm around the index
lesion. Although clinical data suggest that higher
rates of local recurrence are associated with smaller
margins of clearance, absolute differences in recur-
rence rates are modest; it is conceivable that some
patients and clinicians would accept a slightly
increased risk of local recurrence for cosmetic gain
provided survival was not compromised. If this were
not the case and local recurrence resulted in distant
disease and impaired survival, then radical mastec-
tomy and chest wall radiotherapy should be offered
to all patients with early invasive breast cancer.
Thus both oncological and plastic surgery share the
aim of providing the best cosmetic results without
imposing any unintentional risk to long-term
survival. 

Post-mastectomy radiotherapy is increasingly being
employed for premenopausal patients with node

Oncoplastic and Reconstructive Surgery of the Breast2



positive breast cancer (four or more nodes) follow-
ing publication of two randomized trials demon-
strating a survival benefit from selective adjuvant
radiotherapy in this subgroup of patients. Surgeons
must take account of the possibility of postoperative
radiotherapy when planning breast reconstruction.
When radiotherapy is anticipated, reconstruction
with autologous tissue is the preferred option. This
either completely avoids the need for an implant, or
(e.g. latissimus dorsi (LD) flap) ensures that any
prosthetic material is well covered with muscle
tissue. In those patients requiring radiotherapy on
the basis of tumour size, preoperative radiotherapy
can be used and the tissues subsequently assessed
prior to mastectomy and reconstruction.

Who should perform breast
reconstruction?

There is some controversy over the issue of whether
the oncological or plastic surgeon should perform
reconstruction. In the UK there are three potential
arrangements for breast reconstruction: 

1. A specialist breast surgeon performs all recon-
structions, including both implant and autolo-
gous tissue reconstructions. Liaison with a
plastic surgeon would be required only for diffi-
cult cases.

2. A specialist breast surgeon chooses to perform
straightforward cases of implant and LD flap
reconstructions, but defers more complex proce-
dures such as TRAM (transverse rectus
abdominis myocutaneous) flaps to plastic
surgery colleagues.

3. The oncological and plastic surgeons collaborate
at the outset for all cases of reconstruction.
Decisions on the optimal form of reconstruction
are made jointly for each patient and the recon-
structive stage of surgery is carried out predom-
inantly by the plastic surgeon. Clearly the
plastic surgeon must be available in theatre at
the time of immediate reconstruction and
coordination of work schedules is crucial.
Patients should not be denied immediate recon-
struction and obliged to accept a delayed proce-
dure for logistical reasons.

These scenarios apply not only to reconstruction
following mastectomy, but also reconstruction of the
breast when there is a significant glandular defect
after conservation surgery. Arrangements for breast
reconstruction within any institution will depend to
some extent on historical factors and territoriality
together with experience and interests of individual
surgeons. There are innate advantages of a single
‘oncoplastic’ surgeon carrying out both the excisional

and reconstructive components of surgery. However,
this requires special training and it is likely that not
all breast surgeons will possess the necessary skills
and inclination to undertake such procedures.
Moreover, in an increasingly litiginous environment,
it is essential that breast (oncological) surgeons
obtain cosmetic results comparable to their plastic
surgeon colleagues. With an ever increasing demand
for breast reconstruction, there are advantages of both
approaches. Service needs could be met and recon-
structive capacity maximized by increasing numbers
of either plastic surgeons or the number of breast
surgeons with plastic surgical training. However,
patients must be appropriately selected and surgery
performed to the highest standard. Breast specialists
trained in breast oncological and plastic surgery need
not necessarily be recruited exclusively from the
ranks of general surgical trainees. Plastic surgeons
could be trained in breast diseases and become
competent in excisional procedures of the breast
including mastectomy, axillary dissection and breast
conservation surgery.

Conclusions

Techniques of breast reconstruction have advanced
greatly over the past two decades and breast cancer
surgery must now be carried out with due consider-
ation of cosmetic outcome without oncological
compromise. Disfiguring and mutilating excisions can
no longer be justified and are not acceptable.
Surgeons must balance the oncological and cosmetic
needs of individual patients and understand the
principles thereof. Breast resection and reconstructive
surgery can be undertaken either by an appropriately
trained breast surgeon alone or in collaboration with
a plastic surgical colleague. It is essential that one or
both (as the case may be) surgeons discuss manage-
ment options with each patient and reach a balanced
judgement which takes account of age, medical and
psychosocial background together with the desires
and expectations of individual women.

Women aware of breast cancer issues and who
participate in early detection programs should be
rewarded with gentle and appropriate care and not
punished with heavy and often unjustified
treatments.

Umberto Veronesi
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I Materials, mastectomy and
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Introduction

The female breast has long been a dominant symbol
of perceived femininity and sexual attractiveness in
Western society, a role increasingly reinforced by
the media and modern advertising. It is hardly
surprising that women have desired changes to their
breasts purely for cosmetic purposes. Feelings of
inadequacy, doubts about essential femininity and
desirability, low self-esteem, lack of confidence and
sexual inhibition have been well documented, as
have the great psychological benefits of breast
augmentation.1 Enhancing the appearance and shape
of the female breast has been a goal sought by
fashionable women, designers and dressmakers
down the centuries. The use of surgical techniques
to enhance the female breast, however, have largely
been limited to the past 100 years. 

This period has seen the rapid evolution of surgical
techniques for reconstructive and aesthetic surgery.
More importantly for the development of breast
augmentation surgery, has been the equally rapid
development in the use of synthetic materials for a
diverse range of clinical problems. However, for this
technology to be successful, it has required a devel-
opment in the understanding of the interaction
between the body and an implanted foreign mater-
ial, that is, ‘biocompatibility’. 

A foreign material implanted into body tissues
incites an inflammatory response. If possible this
response will attempt to destroy the foreign mater-
ial by enzymatic dissolution and phagocytosis by
macrophages. However, if this is not possible and
the foreign body is ‘well behaved’ in that it does not
exert a noxious stimulus then the body surrounds

and imprisons the implant in a fibrous capsule and
a ‘tissue truce’ is declared. Alternatively, if the
noxious stimulus continues, the body’s response
intensifies with the aim of extruding the implant,
especially if there is little soft tissue coverage. The
latter may also occur if a previously quiescent
implant becomes infected or starts to become more
of a stimulus because of chemical changes in the
material’s structure with time – degradation.
Similarly, a rigidly fixed implant is much more
likely to be tolerated than a mobile one. Thus there
is a spectrum of tissue tolerance, which is under
constant immunological review. No foreign material
can be truly ‘acceptable’ to the body. 

In 1958, JT Scales2 reviewed the criteria for tissue
compatibility for a material’s suitability for implan-
tation. The material should:

• be chemically inert
• not be physically modified by tissue fluids
• not excite an inflammatory or foreign body cell

response in the tissues
• be non-carcinogenic
• be capable of standing up to the mechanical

strains imposed upon it
• be capable of being fabricated in the form

required with reasonable ease and relatively low
cost

• be capable of being sterilized.

The materials and methods used during the evolu-
tion of breast augmentation surgery can be discussed
in three groups (Box 2.1), culminating in the intro-
duction of the silicone breast implant in the early
1960s. These implants have evolved over the past 40
years and latterly been the subject of controversy,
which will be discussed later.
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2 The history and development
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silicone problem
Nicholas Collis, David T Sharpe



Transplantation of autologous
tissue

In the early part of the last century free autologous
tissue transfer was limited to grafts. Neuber first
described free fat grafts in 1893.4 Czerny is generally
accredited with performing the first breast augmen-
tation/reconstruction in 1895 by successfully trans-
planting as a free graft, a large lumbar lipoma to
replace an excised area of breast tissue.5 However,
the inevitable consequences of transferring all but
small volumes of fat tissue lead to an unpredictable
volume of graft loss, infection, fibrosis and late
calcification.6 This obviously made the results of
breast augmentation unpredictable in terms of size,
symmetry and consistency. It was recommended
that grafts should be 25–50% larger than required to
account for subsequent loss.7,8 The results of fat
transfer alone were later improved by including
fascia and/or dermis in the fat grafts, with the
buttocks as favoured donor sites. Reports using these
techniques, including their complications, were still
appearing in the literature in the 1970s.9–12 The use
of local pedicled flaps reduced the problems of
tissue loss still further.13 However, they were limited
in volume by local availability and the additional
donor site scarring. 

Injections of alloplastic
materials

Gersuny introduced subcutaneous paraffin injec-
tions to fill out soft tissue deformities in 1899,
although contrary to later reports, he never extended
the indications to the breast. Lagarde in 1903 is
credited with this suggestion. The results of subcu-
taneous liquid paraffin injections were disappoint-
ing because of the many complications. These varied
from local breast ulceration and fistula formation to
retinal, pulmonary and cerebral embolism.14

Although this method was used around 100 years
ago, the resulting complications were still being
dealt with many decades later. 

Subglandular silicone injections were used in the
1950s and 1960s. Unfortunately clinical use took the
lead over controlled experiments in animals, which
only started to be reported in 1965.15 Liquid silicone
was injected with a catalyst to promote room
temperature vulcanization (RTV) to form a gel
consistency over 24 hours. Sometimes an inflamma-
tory agent (to encourage encapsulation) was also
added. Similar complications were encountered,
with capsule formation, dependent migration,
silicone fistulas, granuloma formation and calcifica-
tion.16–18 This method of breast augmentation was
particularly favoured in the Far Eastern countries
such as Japan and China. The procedure was often
not carried out by physicians or indeed ‘medical
grade silicone’ used. In fact, it was the complica-
tions of liquid silicone injections in Japan, mistak-
enly reported as arising from silicone breast
implants on an American chat show in 1990 that
overnight sparked the silicone breast implant
controversy. (The development of silicone, silicone
breast implants and their controversy will be consid-
ered in subsequent sections.)

Preformed alloplastic sponge
implants

Developments in the chemical industry in the first
half of the last century marked the beginning of the
era of the alloplastic implants. Box 2.1 shows that
several different synthetic sponge materials were
evaluated as potential subcutaneous prostheses.
Initially, the open cell nature of the sponge (Ivalon,
Polystan and Etheron) allowed tissue ingrowth,
supposedly acting as a framework for living tissue
‘and what was inert becomes living’.19 Despite a
small number of experiments in dogs, rats and mice
which highlighted the encapsulation, fibrotic
ingrowth, shrinkage, degradation, late calcification
and occasional implant extrusion (less likely in
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Box 2.1 History of materials used for breast
augmentation with dates of
introduction

1. Autologous tissue
Subcutaneous fat grafts (1917)
Derma-fat-fascia grafts (1945)
Local pedicled fat flaps (1959)
Omentum (1963)3

2. Alloplastic injections
Paraffin injections (1900)
Silicone injections (1950)

3. Alloplastic implants
Glass balls (1930)
Ivalon sponge (polyvinylic alcohol) (1949)
Polystan sponge (polyethylene) (1951)
Etheron sponge (di-isocyanate polyether) (1960)
Polyurethane/polyester (1962)
Teflon-coated silicone sponge (1963)
Silicone elastomer gel implant (1963)



animals due to the presence of the panniculus
carnosus), the materials were declared ‘inert, non-
toxic and non-carcinogenic’, and ‘suitable as
subcutaneous prostheses’.19–23 There were several
reports of using these plastics in other areas of
surgery: general, vascular, orthopaedic and neuro-
surgery.21,24–32 The first reported use of Ivalon as a
breast implant was in 1952. The implants were
initially hand carved and then sterilized prior to
surgery. Over the next decade these and several
other plastic materials/combinations (such as
Ivalon in polyethylene bags33 and Teflon-coated
silicone sponge34,35) were also evaluated and used
as breast implants.33,36–40 In 1967, it was estimated
that 40 000 breast implant procedures had been
performed using these alloplastic sponge materi-
als.41 Implantation procedures evolved to try to
reduce the complications. However, all of these
materials suffered from varying degrees of the same
problems encountered in the animal models,
although least with silicone foam materials.42 The
risks of infection, extrusion and stimulating a
chronic inflammatory response, resulting in fibrous
invasion, degradation, encapsulation and late calci-
fication are not the attributes of a naturally feeling
breast tissue substitute.6 Subsequently, many
surgeons cautioned against the use of these materi-
als, particularly in the circumstances where they
were being used for cosmetic purposes.9,43 A survey
in 1961 reported that 110 of 283 plastic surgeons
did not perform breast augmentations.44 Never-
theless, many patients had very satisfying results,
receiving both physical and psychological benefits
from their surgery, in the absence, at the time, of a
better alternative.12,33,39,45

The implant materials remained under suspicion at
the time for a possible role in promoting carcino-
genicity. Oppenheimer and co-workers in 1949 and
1951 observed a carcinogenic effect when implant-
ing many different plastics, including Polystan
(polyethylene) and Ivalon (polyvinyl) in
rodents.32,46,47 Other investigators similarly reported
sarcomatous reactions to various materials in the rat
model.19,20,48–55 This was later thought by others to be
a species-specific reaction2,56 (‘Oppenheimer effect’
or solid state tumorogenesis), and was never
substantiated by other animal research or many
years of clinical use.12,15,21,23,34,37,38,40,44,57

There is no epidemiological evidence to suggest that
the presence of a breast implant increases the
risk,1,58–61 or delays the presentation of carcinoma of
the breast. In fact some of the evidence suggests that
the risk is lower, and presentation is at an earlier
stage. Augmented women tend to have a lower
volume of breast tissue and as a group tend to be
more breast aware, picking up and presenting with
abnormalities earlier. 

Silicone breast implants

The history of silicone

Silicone is a family of synthetic materials whose
development was largely due to the enthusiasm of
Professor FS Kipping, an academic chemist, from
Nottingham University who published 54 papers on
the subject of silicon-carbon chemistry between
1899 and 1944. Many of his experiments resulted in
various consistencies of ‘uninviting glues’. He
termed the polymeric compounds containing Si-O-
Si linkages ‘silicones’. The successful commercial
development of silicones required knowledge
concerning the principles of polymerization and the
properties of macromolecules. These were devel-
oped by Staudinger, Emil, Fischer and Carothers in
the period 1914–1940. Some of the polymers were
transparent and aroused interest as possible glass
substitutes. Dr JF Hyde of the Corning Glass Works
investigated the potential industrial applications of
this work in the 1930s. Because of the great thermal
heat stability (–54 to +540°F or –47.8 to +282.2°C),
one of the first uses was as insulation for electric
motors so that they could run at higher temperatures
without burning out. World War II interceded and
Corning approached the Dow Chemical Company for
engineering and research assistance for the war
effort. Thus the Dow Corning Corporation was
formed. Silicone was used for insulating the spark
plugs of military aircraft, as a damping fluid in
sensitive instruments, and for its anti-foaming
properties in the engine oil of aircraft. Silicone
rubber was invented in 1943. After the war, silicone
found many diverse civilian applications in furni-
ture polish, high temperature paints, high tempera-
ture rubber insulation, waterproofing and for mould
release compounds. 

Silicone had its first medical application towards
the end of World War II when its hydrophobic
properties ensured the complete drainage of
penicillin bottles. In 1946 siliconized glass was used
in blood handling after it was reported to prolong
the clotting time. In 1948 Rowe et al published the
first toxicology studies, which were primarily on the
effect of silicone fluids given both orally and by
subcutaneous injection.62 In 1950 DeNicola success-
fully reconstructed a urethra with a silicone rubber
tube.63 By 1952 almost 30 papers had been
published on the use of silicones (mostly fluids) in
the biological world. However, no further toxicology
studies had been performed. In 1953 Dow Corning
Sialastic® S9711 and Sialastic® S2000 were the first
silicone rubbers developed specifically for medical
use (experimental artificial bile duct). In the same
year the first silicone-related plastic surgery litera-
ture was published by Brown et al.64 Although the
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main uses were in wound dressings, where studies
showed that silicone did not affect wound healing,65

Brown realized the potential of silicone as a poss-
ible permanent subcutaneous prosthesis. In 1955 
the first successful Sialastic® S2000 hydrocephalus
shunt was used. This seemingly simple application
was important because of the prolonged contact of
silicone with a variety of tissues with no apparent
untoward effect. It was not until 1959 that the effects
of various grades of silicone rubber as prostheses in
dogs over a 1-year period was reported.66 There was
a delicate fibrous capsule, little inflammatory
reaction and no tissue invasion (unlike the sponge
materials already discussed). There was also no
effect on wound healing, infection or extrusion of
the implant. Dow Corning were totally unprepared
for the demand for both information and materials,
and the Dow Corning Centre for Aid to Medical
Research was established in 1959. Outside contrac-
tors failed to supply the consistent quality of
silicone required for medical use and in 1962 Dow
Corning established its Medical Products Division
and with it ‘medical grade silicone’. 

What is silicone?

Silicon (without the final ‘e’) is a ubiquitous
element, the second most abundant element on
earth, and accounts for 27.6% of the earth’s crust by
weight. In its natural form silicon is bonded to
oxygen and occurs in various forms as silica and
silicates. It is the main constituent of sand. Silica
may exist in a crystalline or amorphous form. The
former, unlike the latter, is a strong immunological
stimulant67–69 and adjuvant,70 causing, for instance,
pulmonary fibrosis by inhalation (iron foundry
lung).71 It may also cause scleroderma.72,73

Crystalline silica is not a component of silicone74–76

and its conversion from amorphous silica, which is
present in silicone breast implants (see below),
requires non-physiological conditions with both
very high temperatures and catalysts. Physiological
degradation of silicone and its metabolic conversion
to silica is not thought to occur. There is currently
no valid assay method for silicone itself,77 being
measured indirectly via conversion to silicon. 

Silicone (with the final ‘e’) is the generic name for
a family of synthetic silicon-carbon based polymers,
or chains of molecules, of alternating silicon and
oxygen atoms (a bond not found in nature). When
these chains are short, the resultant silicone is a low
viscosity fluid; and if the chains are long, the fluid
has a corresponding high viscosity. The Si-O
polymer chain has, attached to each silicon atom,
two organic groups, usually methyl (CH3) and
sometimes phenyl groups (C6H5). Silicones are
sometimes therefore referred to as polydimethyl-
siloxanes (PDMS). 

Silicone rubber is made from high viscosity silicone
polymers. Fillers and vulcanizing agents are
compounded with the base polymer. These chemicals
act as fugitives in that they are not chemically incor-
porated into the elastomer. Hence heat vulcanized
medical grade silicone rubber only contains silicone
polymer and reinforcing silica filler. This process of
vulcanization crosslinks the polymer chains so that
they cannot slip away from each other as in a fluid.
There are two categories: heat-vulcanizing and RTV
types. The most commonly used agents in the heat-
vulcanized type of medical grade silicone are
dichlorobenzoylperoxide and platinum. They also act
as fugitives in that they do not actually become part
of the rubber molecule. Hence, medical grade silicone
of this type only contains silicone polymer and
reinforcing silica filler. The RTV silicone rubbers can
be subdivided into one and two component types.
The former, containing the necessary ingredients,
vulcanizes by absorbing water vapour, proceeding
from the outside towards the interior. The latter uses
an organo-metallic catalyst that causes vulcanization
in a few minutes (and continues for 24 hours) when
stirred into the rubber base. The only acceptable (non-
toxic) medical catalyst is stannous octoate. Industrial
grade silicones contain various additives to enhance
certain properties for specific applications. They are
often very toxic and are usually not tested for use in
medicine, emphasizing the importance of using only
medical grade silicone.78 This term requires three
criteria to be met: 

1. Careful quality control of monomers, catalysts
and any additives.

2. A history of successful implantation in animals
and humans.

3. Manufacture is under pharmaceutically clean
conditions.

Medical grade silicones are available in a wide range
of forms, pre-shaped devices, block, sheet, rod, tube,
sponge and a variety of fluids and adhesives.
Thermal stability means that they are easily steril-
ized. Silicones have several useful properties (Box
2.2), which vary depending on chain length and
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Box 2.2 Some useful properties of silicones

Chemically inert including acids and alkalis
Heat stable (–54 to 540°F)
Specific gravity 0.98 (fat is 0.90)
Hydrophobic
Lowers surface tension (anti-foaming)
Flexible elastomers
Non-stick
Permeability



crosslinking. This has resulted in a diverse range of
applications, for both non-medical and medical
purposes (Table 2.1). Consequently, everyday
exposure to silicone is common. Silicone has
improved the quality of the majority of our lives, in
addition to saving or prolonging many more who
may otherwise have died through illnesses.

Development of the silicone breast implant

Work began on the first implant, the Sialastic®
mammary prosthesis, in 1961 after Dr Cronin and
his resident Dr Gerow approached Dow Corning
with their ideas, having become disenchanted with
sponge mammary implants. After testing several
designs and consistencies in dogs, the first prosthe-
sis was implanted in 1962 and reported in 1963.79

The first implants consisted of a thick Sialastic®
rubber (elastomer) shell containing silicone gel and
had Dacron cloth patches on the back for fixation.
After several designs, the Dacron patches were
eventually discontinued as unnecessary. Some
initially felt that they were the cause of capsular
contracture.80 At first, the implants had anterior and
posterior seams in order to make silicone sheets into
a bag. In 1969 a seamless design was developed. In
addition, a stronger Sialastic® silicone rubber was
developed so that the implants could be made with
thinner shells, giving a more natural feel. As further
developments ensued these first implants were later
termed first generation breast implants. Other subse-
quent developments are chronicled in Table 2.2.

The body’s natural response to a foreign material is
to encapsulate it in a thin fibrous capsule. Silicone
elastomer induces a much less marked response
than previously used materials.81–84 However,
contracture of the capsule (via myofibroblasts)
converts the normal soft disc shape into a firm
sphere, the smallest surface area for its volume,
occasionally distorting the breast and causing pain
and discomfort. Capsular contracture was reported
to affect between 30 and 70% of patients, the major-
ity occurring in the first 3 years. It is usually graded
clinically using the Baker classification (Box 2.3).85

The exact cause of capsular contracture remains a
mystery. Capsule formation is a normal response to
the introduction of a foreign material and like most
physiological responses is probably a spectrum, in
terms of both degree and timing. There are general
patient factors and local breast factors. Early severe
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Table 2.1 Exposure to silicone

Non-medical Medical

Infant bottle teats Drugs
Baby milk formulas Intravenous tubing
Deodorants Hypodermic needles
Hair sprays Syringes
Cosmetics Cerebrospinal fluid shunt tubing
Food additives Slow release drug release systems
Food processing Testicular prostheses
Polishes Penile implants
Lubricants Cardiac valves

Digital joint prostheses
Intraocular lens implants
Breast, calf, chin, pectoral, lip 

implants
1st stage hand tendon 

reconstructions
Feeding tubes, urinary catheters
Wound dressings

Table 2.2 Development of the silicone breast
implant

Innovation (date) Problems

Sialastic® gel filled implant Capsular contracture
(G1) (1962)

Dacron fixation patches  Removal, ?cause of 
stopped (1965) contracture

Simaplast inflatable implant Saline 
(1965) leakage/deflation

Seamless implant (1969)
Double lumen implants (1976) Leakage/deflation
Silicone gel implant (G2), Capsular contracture, 

‘low bleed’ (1975) rupture
Polyurethane coated natural Withdrawn 1991, 

Y implant (1970) ?cancer risk
Closed capsulotomy (1975) Implant rupture
Anatomical shaped implants

(1976)
Silicone gel filled implant Capsular contracture

(G3) (1980)
Même (Aesthetech Corporation)  Withdrawn 1991

polyurethane implants (1986)
Surface texturing (1988)
Hydrogel filled implants (1990) Osmotic swelling
Gel implant moratorium (1992) USA, Canada,

Australia, France
Trilucent lipid filled implants Withdrawn 1999 

(1993)
Anatomical cohesive gel

implants (1995)

G1–3, the three ‘generations’ of smooth walled silicone gel
implants.



contracture represents one end of the spectrum,
rather like the development of hypertrophic scars.
The capsule response could be altered by other
factors of which infection (clinical and subclinical)
is the most plausible.86–92 Intraoperative implant
contamination from the nipple is the most obvious
source, which is easily remedied by the use of non-
permeable adherent nipple dressings.93 Silicone gel
bleed also has some support in the literature.94,95

Other proposed causes include haematoma, and
foreign bodies such as glove powder, dust and
cotton wool from swabs.96 However, only silicone
and infection have any kind of literature support,
the others being suppositions quoted in successive
publications on the subject. 

The persistent problem of capsular contracture led
to the production of implants with thinner walls and
less gel. These second generation implants were
softer with a more natural feel, but the problem of
capsular contracture remained. Other attempts to
reduce this problem included inflatable dextran or
saline filled (Simaplast), and double lumen (saline
inner, silicone gel outer) implants. They were prone
to deflation due to leaks from the valves and seams
at first (up to 75% at 3 years80,97) and later due to
‘fold flaw’ creases in underfilled implants. There
were several modifications by different manufactur-
ers to address these problems, some eventually
withdrawing them from market (Simaplast, Klein,
McGhan). By 1976 only the Heyer-Schulte thick
RTV elastomer type inflatable implant was left on
the market. 

In 1975, the concept of closed capsulotomy was
introduced where vigorous external manipulation of
the breast was used to try to disrupt the fibrous
capsule. Unfortunately, the ability of these implants
to rupture then began to become apparent. Studies
also demonstrated silicone in the capsules surround-
ing the implants. It was recognized that a small

amount of silicone ‘bleed’ occurs from intact
implants. It was thought that this could be the cause
of capsular contracture. These problems were partly
addressed by the third generation ‘low bleed’
implants which have a strong shell (high perfor-
mance (HP) elastomer) and an inner surface which
was coated with a ‘barrier layer’ to reduce the diffu-
sion of silicone. These became available in the mid
1980s. Capsular contracture remained a problem. 

The first polyurethane coated silicone implants were
introduced in 1970, the Natural Y implant.98 This
was followed by the Même (Aesthetech Corporation)
implant in 1986.99 The polyurethane resulted in
varied collagen orientations in the capsule,
compared to the single orientation in smooth
implant capsules. After initial sceptism, it was
evident that they successfully reduced the incidence
of capsular contracture. It has since been shown that
the polyurethane coating fragmented with time100

and reduced their ability to prevent the capsule
problem.101 However, they were withdrawn from use
in 1991 because of a possible cancer risk from
chemical breakdown of the polyurethane foam to 2-
toluene diamine (TDA), a known carcinogen. The
American Food and Drug Administration (FDA)
admitted in 1995 that after further study the risk was
only about one in a million, which is small when
compared to the risk of developing breast cancer. 

The most recent, major step in silicone breast
implant technology, following on from the success
of the polyurethane coated implants, was the intro-
duction of surface texturing in the late 1980s. An
outer textured silicone elastomer is added to the
implant during the manufacturing process.
Manufacturers use different texture patterns (fingers,
caves and waves), the textured elastomer being
added as a separate and final process during implant
production. Textured surfaced implants have been
shown to reduce the capsular contracture rate from
58 to 8%.102 This was one of the few well designed
intra-patient randomized controlled studies using
smooth and textured implants. A recent 10-year
review has shown the effect is maintained in the
long term.101 The effect of texturing in reducing
capsular contracture remains a mystery. Texturing
alters the capsule response. The magnitude of the
texturing is important.103 Texturing may produce a
more disorganized collagen pattern in the
capsule.103–105 A reduced proportion of type III colla-
gen compared to the smooth implant was reported
in the rabbit model.106 Increased type III collagen is
a feature of Dupuytren’s disease. The role of
synovial metaplasia107–110 is uncertain, although
texturing may induce a more persistent and villous
hypertrophy, compared to smooth implants.
Synovial cells secrete lubricating factors, notably
proteoglycans that have been shown to inhibit
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Box 2.3 Baker classification of capsular
contracture

Grade 1 Soft capsule, normal breast appearance,
no evidence of implant

Grade 2 Minimal capsule, palpable implant but
not visible

Grade 3 Moderate, firm breast, visible implant
Grade 4 Severe, breast hard, breast distortion

and discomfort/tenderness

From Baker JL Jr. Presented at the Aesthetic Breast
Symposium, 1975 and in: Symposium of Aesthetic Surgery of
the Breast, St Louis: Mosby, 1978: 256–63.85



collagen lattice contracture.111 Proteoglycan filled
implants have been shown to produce thinner
capsules.112 A recent study examining capsules of
different ages histologically found that textured
implants were associated with significantly more
foreign material and foreign body granulomatous
reaction, regardless of age, than smooth implants.104

Perhaps this represents loss of texturing with time,
which may be a problem of all or just some textured
implant types. 

Submuscular as opposed to subglandular placement
also results in a lower incidence of capsular contrac-
ture,1,96 regardless of texturing. Speculative explana-
tions for the latter effect include a mechanical
massaging action of the overlying pectoralis major
muscle and antibacterial effect of an interposed
muscle between the breast and implant. However,
submuscular placement can result in a less
favourable cosmetic result because of the effect of a
functioning muscle on implant position. There is no
literature on histological comparison of the capsules
of subpectoral and subglandular implants. 

Saline filled implants have been reported as causing
less contracture.113,114 However, a high rate of sponta-
neous deflation (more than 15% in some reported
series)115,116 and a high incidence of being able to feel
folds in the implant have thrown them into
disfavour. Consequently the vast majority of
implants used today in the UK are textured, silicone
gel filled and placed in a subglandular position. In
contrast, in the USA because of implant restrictions
since 1992, many are saline filled and placed in a
submuscular position. 

TrilucentTM (LipoMatrix) implants were introduced
in 1995 as an alternative to silicone gel. The
proposed benefits over silicone filled implants were
safety of the triglyceride filler and relative radiolu-
cency for mammography. Regardless of the lack of
long-term animal and clinical studies, demand was
high because of the controversy over the safety of
silicone gel. The physiological triglyceride, which
does bleed through the silicone capsule, was envis-
aged to be absorbed, metabolized and stored in
normal fat storage sites, if not required for energy.117

However, further studies have since shown that the
results of metabolism are potentially toxic and even
genotoxic. These implants have been the subject of
a voluntary recall (March 1999) pending the results
of further clinical and toxicological studies. 

Lifespan of the silicone breast implant

Silicone gel breast implants were originally envis-
aged as being able to last a lifetime. This is
obviously not the case. As already mentioned,

implants have evolved through three generations
over the past four decades. Changes in implant
specifications determine their ability to withstand
years of repetitive minor trauma and any deteriora-
tion in physical properties that may occur with
time.118,119 One of the most important concerns over
their use is the long-term integrity of silicone gel
implants. Reports suggesting that the risk of implant
rupture increases simply with duration in vivo (with
up to 95% of implants having ruptured by 20 years)
have been used to suggest that implants should
simply be removed because of their age. They fail to
account for the evolution of these devices through
three generations over the past 35 years.118,120–123 The
majority of implants in these studies are second
generation from the late 1970s and early 1980s.
These implants proved to be weaker, and in conse-
quence led to the development of the thicker walled
smooth and then textured third generation implants.
Peters et al did account for implant generation.124

They showed that the first and third generation
implants had very low failure rates, but those of the
second generation started to fail at 4 years with 80%
or more failed by 12 years.124 Our research, based on
478 consecutively explanted silicone gel breast
implants, confirmed the differences between the
three generations.125 There is also as yet no evidence
that current textured silicone gel filled implants, in
use in our practice since 1989, are subject to the
same loss of integrity as the preceding second gener-
ation smooth implants. However true failure rates
are unknown as the majority are probably asympto-
matic. Implant failure is usually intracapsular,
where the elastomer envelope breaks with subse-
quent leakage of silicone gel, which is contained
within the fibrous capsule. Occasionally the silicone
escapes into the surrounding breast parenchyma
(extracapsular rupture). Our studies suggest that this
may occur with prolonged intracapsular rupture.
Implant and synchronous capsular rupture may 
also follow trauma such as a road traffic accident 
or perhaps closed capsulotomy. The resulting
foreign body reaction results in the formation of
granulomas. 

Clinical diagnosis of rupture is difficult and imaging
is usually required. Ultrasound is able to image the
whole implant and its interior unlike mammogra-
phy, and does not involve radiation. However, it is
highly operator dependent. The ‘stepladder’ sign of
multiple linear echoes represents a collapsed
implant shell and is the ultrasound correlate of the
magnetic resonance imaging (MRI) ‘linguine’ sign,
denoting intracapsular rupture. MRI is the best
imaging modality, allowing the entire implant to be
seen in a variety of planes and it is not as operator
dependent. It can distinguish between silicone and
normal tissues within the breast. However, it is
much more costly than mammography or ultra-
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sound. Ultrasound has often been considered the
investigation of choice in evaluating implant-related
complications.126 With the increasing availability of
and experience with MRI this should now be
considered the investigation of choice. However, the
only true test of implant integrity is that of removal,
explantation.

The silicone controversy

It is estimated that one to two million women in the
USA have received silicone breast implants in the
past three decades. There have been more than 2000
studies on silicone and silicone implantable devices
in the past half-century, reaching a peak in the
1990s with epidemiological studies on human
populations. 

The silicone controversy relates to the accusation
that silicone was linked to autoimmune diseases
(rheumatoid arthritis, scleroderma, lupus erythe-
matosus and atypical connective tissue disease) and
later various neurological disorders. Human
adjuvant disease is a term that has previously been
used to describe clinical syndromes in patients with
silicone implants.127 An adjuvant is a substance that
enhances an immune response to another substance,
either by acting as a depot for antigens (as in human
immunization) and itself acting as an antigen or
containing components of microbial origin that have
superantigens or mitogens which can activate T or
B lymphocytes. 

The first case report in 1964 concerned liquid
silicone injections in the Japanese medical literature.
Between 1982 and 1988 there were only a dozen
isolated case reports about breast implants. Silicone
gel bleed128 and implant rupture was the source of
immunological exposure. Cadaveric tissue silicon
assays have shown elevated levels within the
implant capsule only, with levels at distant sites,
including the spleen and liver (reticuloendothelial
system) equivalent to baseline levels in non-
augmented cadavers.129 Capsular levels have been
shown to be greater in silicone gel when compared
to saline filled implants.130 The FDA did not believe
there was cause for alarm in 1989, but were asking
manufacturers for more information in 1990.
However, when in 1990, the CBS television Face to
face with Connie Chung show suggested that silicone
implants were ‘poisoning’ women, it unleashed an
avalanche of worldwide negative media attention,
and nowhere was this worse than in the USA.
Feminists and pressure groups added their views. At
the time many women were probably disenchanted
with their implant surgery because of the high rate
of capsular contracture (textured implants were still
being evaluated), and the relative weakness of second

generation implants. Revision surgery was not
without its problems. Several hundred articles
appeared in the medical literature relating illness to
silicone gel implants, further supporting the contro-
versy, despite most being anecdotal, single case
reports, or small case series. The controversy caused
considerable anxiety to the extent that some women
even removed their own implants! The implants
appeared to be guilty until proven innocent. 

In the USA, the FDA banned the use of silicone
breast implants in 1992131 (except for use in recon-
struction and cosmetic augmentation as part of
scientific trials), not because they were thought to
be unsafe, but probably as a result of public and
political pressure. Australia, France and Canada
followed suit. Curiously, saline filled silicone breast
implants and other silicone containing medical
devices were still allowed, as was silicone in food,
cosmetics and drugs. 

The large sums of money initially involved ($7.3
million in one case in 1991) unleashed a flood of
litigation against the implant manufacturers, a
process in which the lawyers were only too willing
to participate. Some law firms even solicited
patients by advertising, sending them to be seen by
their ‘medical experts’. Expensive tests were devel-
oped and marketed by some of these professional
anti-implant witnesses, claiming to be able to detect
antibodies to silicone. All were later proved to be
invalid (at best). Given the number of women in the
USA with breast implants, it would be expected that
a proportion would suffer from connective tissue
diseases just by mere coincidence. A whole host of
non-specific symptoms were put forward as
evidence of these diseases. In the courtroom non-
medical or non-scientifically educated jurors had to
interpret the evidence laid before them and make a
decision as to where the ‘guilt’ lay. The media may
already have influenced their decision. The fact that
much of the evidence against silicone breast
implants in the literature was anecdotal or of poor
epidemiological quality meant little, sometimes with
authors not declaring their interest as expert
witnesses for the plaintiff. The normal scientific
process had been hijacked by the legal system. In a
letter to the Lord Chancellor (DTS personal commu-
nication, January 1998), four professors (including
the chairman of the FDA panel which examined
silicone breast implants in 1992, and the chairman
of the Canadian government investigation into
silicone breast implants in 1992) express their
dismay that the UK legal process may fall prey to
‘the threat junk science imposes on society’. They
reminded him that the UK Medical Devices Agency
Review Panel on breast implants has already
completed two careful and thoughtful reviews, and
on both occasions reached the conclusion that there
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was no evidence of a connection between breast
implants and systemic disease.132,133 They warned of
the ‘price paid in North America as a direct result
of such frivolous and groundless litigation’. The
financial pressure was such that in April 1994 the
silicone implant manufacturers agreed to a class
action settlement, establishing a fund of $4.2 billion
to compensate women with implants who later
developed one or more of eight specified disorders.
After it became clear that this was a gross underes-
timate on the basis of then current awards, Dow
Corning (also facing 20 000 lawsuits outside the
settlement), filed for Chapter 11 bankruptcy protec-
tion in May 1995. This potentially had a knock-on
effect on the manufacturers of other silicone
containing medical devices, some of which are
lifesaving. Interestingly, there have been no substan-
tiated reports of connective tissue diseases occurring
in patients exposed to silicone used in other areas
of medical practice, such as Sialastic finger joints,
arterio–venous shunts, heart valves, pacemakers and
patients requiring regular injections such as those
with diabetes who are estimated to receive several
cubic centimetres of silicone over a lifetime. 

As the results of more rigorous, scientifically
controlled, trials become available, the balance of
favour is swinging back towards the medicine and
the science. A report for the American Academy of
Neurology,134 reviewing the literature, concluded
that to date there is no clear relationship of silicone
breast implants and connective tissue disease, and
certainly no association or causal relationship
between silicone breast implants and neurological
disorders. Further research, preferably in the form of
prospective cohort studies is needed. The largest
case–control study of patients with systemic sclero-
sis to date failed to support any association between
systemic sclerosis and silicone breast implants.135

The results are consistent with other large epidemi-
ological case–control studies looking at connective
tissue diseases in general.136–140 An analytical review
of silicone immunology suggested there was no basis
for silicone causing human adjuvant disease or
convincing evidence that silicone gel is either
immunogenic or mitogenic.78 It suggested that
papers claiming immune responses to silicone had
fundamental defects in methodology and interpreta-
tion, none being published in primary immunology
journals. These papers are often not balanced
accounts of controversial material, containing no
disclosure of the authors’ activities as expert
witnesses for plaintiffs in implant litigation. In view
of the amount of controversy (and money) surround-
ing this issue, further research should be conducted
according to rigorous standards and reviewed by
qualified immunologists. The report by the UK
Independent Review Group (July 1998)141 also found
no evidence to support a ban on the use of silicone

gel filled breast implants. Recent developments have
shown that American courts are no longer prepared
to entertain anecdotal evidence. The assertion that
silicone breast implants cause disease has been
challenged by the ‘independent science panels’ set
up to objectively examine the evidence in courts in
the USA, notably the Oregon County judgment of
Judge Robert Jones.142 The panels hear and cross-
examine the various expert witnesses from both
sides. A recent ruling by the Senate in 1999
supported the use of silicone breast implants.
Perhaps the FDA will now consider re-licensing
silicone breast implants, although it may be difficult
to persuade the manufacturers to follow suit. 
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Introduction

Surgical techniques for breast cancer have evolved
significantly in recent years. In the past it was
customary practice to remove not only the glandu-
lar tissue of the breast but also the overlying skin,
associated pectoral muscles and regional lymph
nodes. The majority of patients can safely be treated
with a breast conserving procedure which helps
maintain body image and aesthetic appearance. 

This shift in the surgical approach to breast cancer
has been prompted and underpinned by several
factors:

• Improved understanding of the natural history
of breast cancer.

• The advent of effective adjuvant therapies.
• Diagnosis of disease at an earlier stage.

Although conservation surgery for breast cancer is
widely practised and accepted, mastectomy is neces-
sary for some patients. When mastectomy is
indicated, immediate breast reconstruction should
be offered to most patients with the aim of repro-
ducing the shape and form of the contralateral
breast, but with realistic expectations on the part of
the patient in terms of cosmetic outcome. For those
patients with larger or locally advanced tumours,
radical mastectomy may be indicated with removal
of all or part of the pectoralis major muscle, together
with ample portions of skin. Postoperative radio-
therapy is often recommended for these patients and
this may restrict reconstructive options. It is essen-
tial that the management of these patients is
entrusted to a multidisciplinary team. 

It is implicit that for some breast cancers conservative
surgery provides inadequate local control, whilst a
traditional modified radical mastectomy might repre-

sent over-treatment for others. This dichotomy into
‘conservation surgery versus mastectomy’ has
dominated surgical treatment of breast cancer for the
past 20 years but may be outdated and inappropriate. 

Skin-sparing mastectomy is a procedure which is
intermediate in radicality between conventional
breast conservation therapy and modified radical
mastectomy. It provides good local control of
disease but is associated with minimal scarring
when combined with immediate breast reconstruc-
tion. The latter can vary from insertion of a sub-
pectoral implant to more complex interventions
involving use of pedicled or free myocutaneous
flaps. Skin-sparing mastectomy was first described
by Toth and Lappert in 19911 and is being increas-
ingly adopted for patients with early breast cancer.

General principles of
mastectomy

The following factors have a major influence on the
cosmetic outcome following mastectomy and the
first two are dependent upon the size, extent and
location of the tumour:

• positioning of the skin incision
• amount of skin removed (extent of skin excision)
• preservation of the inframammary fold.

Skin incision

Skin incisions employed for standard mastectomy
aim to incorporate the nipple–areola complex
together with a variable amount of adjacent skin
(Figure 3.1). These different types of traditional
mastectomy incisions (oblique, vertical or trans-
verse) are comparable from an oncological point of
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view and ensure adequate tumour clearance whilst
permitting primary skin closure. The incisions have
long ‘tails’ and serve to: 

1. remove skin overlying the tumour (which may
be clinically or microscopically involved)

2. extend the incision into the axilla to facilitate
axillary dissection

3. reduce the chance of formation of unsightly ‘dog
ears’ which may occur if the upper and lower
wounds lie at an angle which is too obtuse.

The cardinal principle is that as much skin as poss-
ible should be preserved, consistent with adequate
extirpation of the tumour and oncological radical-
ism. The nipple–areola complex together with a
variable amount of circumferential skin is removed
thereby minimizing the possibility of potential
spread of cancer from contiguous ducts. Amongst
selected patients for whom nipple–areola conserva-
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Figure 3.1 Skin incisions for mastectomy: (a) oblique,
(b) vertical, (c) transverse. The choice depends on the
tumour site and the need to avoid leaving a visible scar
in the cleavage area.

ba

c

Figure 3.2 Circular periareolar incision typical of skin-
sparing mastectomy (white dashes). Note that the excised
skin is included within the traditional incisions (black
dashes).



tion may be indicated, this area is involved at the
microscopic level in up to 58% of cases (Table 3.1).

Extent of skin excision

Even when skin involvement is not clinically
evident, skin overlying the tumour may be removed
when the latter is relatively superficial. Under these
circumstances this portion of skin is removed en
bloc with the breast specimen and the incision
around the nipple–areola complex is modified
accordingly to incorporate this additional skin. In
those cases where the risk of occult skin involve-
ment is judged to be minimal (e.g. a small tumour
lying deep within the breast) the excised skin may
be confined to the nipple–areola complex and
mastectomy undertaken with a circumareolar or
peri-areolar 360° incision. Methods which attempt
to ‘core out’ the nipple along with preservation of
the areolar skin are likely to lead to incomplete duct
excision and are not recommended. Furthermore,
the position of a new nipple in the reconstructed
breast may differ from that of the original breast.

Preservation of the inframammary fold

The inframammary fold is constituted from a
complex system of collagen fibres which connect the
superficial fascia to the dermis in the fold region.
Some of these fibres project anteriorly from the fold
region and emerge to envelop the lower part of the
breast tissue. This fine system of fibres determines
the shape of the lower pole of the breast and together

with the superficial fascia attaches the skin and
subcutaneous tissue of the inferior breast to the
thoracic wall. It is difficult to reproduce a natural
ptosis and an aesthetically satisfactory breast recon-
struction when this structure is breached or
excised.16–18 Therefore the inframammary fold should
be carefully preserved during mastectomy unless
oncological considerations mandate removal, e.g.
extensive tumour in the lower quadrants of the breast
or tumour at the level of the inframammary fold. 

Skin-sparing mastectomy
(by Marco Greco)

Definition: Removal of the entire glandular tissue,
the nipple–areola complex, any previous biopsy scar
and a limited amount of skin overlying the tumour
(if superficial). 

Skin incisions are generally conservative and in the
most favourable cases a small circular incision
around the areola will suffice. Nonetheless the skin
incision must respect and be in accordance with the
principles and criteria outlined above and its precise
extent therefore will vary from patient to patient. In
appropriately selected cases it is possible to perform
a skin-sparing mastectomy in conjunction with
immediate breast reconstruction using a subpectoral
expander/prosthesis with minimal scarring. This
technique involves a peri-areolar or circumareolar
skin incision, preservation of the inframammary fold
and limited dissection of the skin flaps beyond the
breast tissue. Either formal axillary dissection or
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Authors (year) No. of mastectomy Nipple–areola
specimens examined involvement (%)

Simmons et al (2002)2 217 10.6
Laronga et al (1999)3 286 5.6
Vyas et al (1998)4 140 16
Verma et al (1997)5 26 0
Menon and van Geel (1989)6 33 58
Santini et al (1989)7 1291 12
Luttges et al (1987)8 166 38
Morimoto et al (1985)9 141 31
Quin and Barlow (1981)10 45 25
Wertheim and Ozzello (1980)11 1000 23.4
Lagios et al (1979)12 149 30.2
Andersen and Pallesen (1979)13 40 50
Parry et al (1977)14 200 8
Smith et al (1976)15 541 12.2

Table 3.1 Involvement of nipple–areola complex.



sentinel node biopsy can be performed at the same
time through either the areolar incision, a lateral
extension thereof or a separate axillary incision.

Due to the limited approach to the operating field, both
skin flap preparation and haemostasis are more
complex than for standard breast surgery. The skin
flaps tend to be longer and, consequently, the risk of
necrosis higher. Access to the axillary region can be
awkward and particular care must be taken to avoid
damage to important vascular (axillary vein and thora-
codorsal vessels) and neural (long thoracic and thoraco
dorsal nerves) structures, which should be identified
early on and protected throughout the procedure.

Following reconstruction with a subpectoral tissue
expander/prosthesis, the peri- or circumareolar
incision may be closed either with a purse-string
suture or in a linear fashion. Puckering associated
with the former will disappear with time to leave a
flat scar within the central part of the reconstructed
breast. Sometimes this can be confined to the zone
of the reconstructed nipple and areola and skilled
tatooing can render this almost invisible.

Where autologous tissue has been imported as part
of a myocutaneous flap, a disc of skin can be used
from the donor site to replace the defect resulting
from excision of the nipple–areola complex. Under
these circumstances the skin is closed in a circum-
ferential fashion to yield a scar of dimensions
similar to the contralateral areola. 

Indications

The indications for this relatively new technique of
skin-sparing mastectomy continue to be defined. The
technique can be adapted to individual situations by
use of non-standard incisions which have been
jointly planned by oncological and plastic surgeons
preoperatively. As this technique is increasingly
employed and evaluated, further indications or
indeed limitations will become apparent. 

Whenever extensive skin removal is not required on
oncological grounds, skin-sparing mastectomy may
be considered. The degree of skin saving is variable,
but complete skin saving is compatible with
oncological clearance and appropriate for smaller
tumours lying deep within the parenchyma which
are some distance from and not tethered to, or infil-
trating, the skin. Insertion of a subpectoral implant
should be avoided when radiotherapy to the chest
wall is anticipated. Radiotherapy increases the
chance of capsular contracture and distortion and
will significantly compromise aesthetic outcome as
well as increasing potential morbidity from the
reconstructive procedure. 

Skin-sparing mastectomy with immediate breast
reconstruction may be considered in the following
circumstances:

• Invasive carcinoma which is intraparenchymal
but deemed unsuitable for breast conservation
treatment due to size, location or an extensive
in situ component.

• Multicentric carcinoma with no evidence of
muscle or skin involvement.

• Centrally located carcinoma (as an alternative to
a central segmental mastectomy ± dermoglan-
dular pedicled flap).

• Paget’s disease of the nipple associated with
either invasive or in situ carcinoma in a periph-
eral location.

• Extensive ductal carcinoma in situ.
• Prophylactic surgery for those women with

BRCA-1 or BRCA-2 gene mutations, lobular
carcinoma in situ or high risk due to a family
history of breast cancer.

Surgical technique

A circular skin incision is made which is typically
centred on the nipple–areola complex. Where a
surgical scar or needle biopsy tract lies in proxim-
ity to the nipple, this should be incorporated into
the incision which therefore becomes eccentric and
often elliptical in shape. This manoeuvre can
improve access and when the incision is extended
laterally will aid axillary dissection.

The incision is deepened through the subcutaneous
tissues and the skin edges retracted by the assistant.
A degree of tension on the skin flaps facilitates
identification of the plane of dissection between the
subcutaneous tissue and the breast tissue proper.
This should be a relatively avascular plane and
dissection is best carried out using scissors or
cutting diathermy. As the edges of the breast are
approached, retractors can be inserted to aid further
dissection at the periphery of the gland. The
superior, medial, inferior and lateral flaps are metic-
ulously prepared and care taken to preserve the fold
of superficial fascia forming the inframammary
crease. This will ensure that the submuscular
prosthesis does not migrate inferiorly and facilitates
creation of a ptotic breast.

The medial flap is usually prepared last and the
gland can then be detached from the fascia in a
medial to lateral direction until it remains attached
only by the axillary tail. It is optional whether the
breast is removed at this stage from the surgical field
or axillary surgery is performed in continuity.
Formal axillary dissection or sentinel node biopsy
may be undertaken via the primary incision or a
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separate axillary incision (transverse or radial). In
the former case, axillary dissection tends to be
performed en bloc.

The subsequent steps in the operation depend upon
the type of reconstruction being undertaken. With
implant-based reconstruction the next stage involves
preparation of the submuscular pouch (i.e. subpec-
toral). Access is either via the lateral border of the
pectoralis major muscle, or more centrally through
an incision made parallel to the fibres in the body of
the muscle. Anterior insertions of serratus anterior
are divided and the dissection should not proceed
too far posterolaterally so as to avoid lateral displace-
ment of the implant. Detachment of the inferior
portions of the pectoralis major and serratus anterior
permits the implant to lie at the correct level and
helps reproduce ptosis. Following insertion of the
prosthesis in the correct orientation, the pouch is
closed with absorbable sutures. Drains are inserted
in both the axilla and the subpectoral pouch and the
skin incision closed with either a purse-string or
subcuticular continuous suture (see Chapter 4). 

When reconstruction involves a latissimus dorsi flap
in conjunction with an implant, a pouch is
fashioned from the latissimus dorsi muscle and the
implant lies sandwiched between the latissimus
dorsi and pectoralis major muscles. A disc of donor
skin is tailored to match the defect corresponding to
the mastectomy incision (see Chapter 6).

Outcomes

The technique of skin-sparing mastectomy facilitates
breast reconstruction and yields aesthetic outcomes
which must be compared with conservative surgery.
However, oncological evaluation must be assessed
against standard mastectomy techniques. 

No clinical trials have yet been undertaken to
compare the efficacy of skin-sparing mastectomy
with more conventional surgical approaches.
Nevertheless the technique has gained rapid
popularity and is widely employed for breast recon-
struction procedures. Nonetheless there has been
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Table 3.2 Locoregional recurrence rates after skin-sparing mastectomy and non-skin-sparing
mastectomy in retrospective series

Table 3.3 Distant recurrence rates after skin-sparing mastectomy and non-skin-sparing mastectomy
in retrospective series

Authors (year) No. of mastectomies T stage Follow-up (months) LRR (%)

Medina-Franco et al (2002)19 173 SSM T1, T2 73 4.5
Rivadeneira et al (2000)20 71 SSM Tis, T1, T2 49 5.6

127 NSSM 3.9
Kroll et al (1999)21 114 SSM T1, T2 72 7.0

40 NSSM 7.5
Simmons et al (1999)22 77 SSM T1, T2, T3 60 3.9

154 NSSM 3.25
Newman et al (1998)23 372 SSM T1, T2 50 6.2
Slavin et al (1998)24 32 SSM Tis, T1, T2 45 2.0

LRR, locoregional rates; SSM, skin-sparing mastectomy; NSSM, non-skin-sparing mastectomy.

Authors (year) No. of mastectomies T stage Follow-up (months) DRR (%)

Simmons et al (1999)22 77 SSM T1, T2, T3 15.6 3.9
154 NSSM 3.9

Kroll et al (1999)21 104 SSM T1, T2 60 12.5
27 NSSM 25.9

DRR, distant recurrence rates; SSM, skin-sparing mastectomy; NSSM, non-skin-sparing mastectomy.



some concern that the technique has not been fully
evaluated against standard mastectomy in random-
ized trials. There are theoretical arguments that
restricted access and limited skin excision may
increase the chance of residual breast tissue, partic-
ularly for more marginal parts of the gland. This
may reduce local disease control, and in turn could
lead to impaired disease-free survival should local
recurrence be a determinant of distant disease. 

Several retrospective studies show that skin-sparing
mastectomy is similar to standard mastectomy in
terms of both locoregional control and distant recur-
rence rates (Tables 3.2 and 3.3). There are limita-
tions of retrospective comparisons which are subject
to various sources of bias. Those studies which have
reported a poorer prognosis for patients undergoing
a standard mastectomy may reflect a selection bias
with more favourable cases being offered skin-
sparing techniques (see Table 3.2). Oncological
considerations must take precedence over cosmetic
issues and not be jeopardized by attempts to
maximize aesthetic outcomes. 

Local recurrence rates following skin-sparing
mastectomy vary from 2 to 7%, with rates being
highest in the first 3 years after surgery. Failure of
local control can be attributed to several factors: 

• local seeding of cancer cells during surgical
manipulation

• retrograde passage of cancer cells from
lymphatic vessels, supraclavicular lymph nodes
or the internal mammary chain

• haematogenous dissemination from the primary
tumour

• inadequate excision of extensive disease
(namely in situ component).

Factors associated with increased risk of local recur-
rence after skin-sparing mastectomy include the
following:

• stage II or III disease (American Joint Committee
on Cancer (AJCC) classification)

• large tumour size
• lymph node involvement and lymphovascular

invasion
• high grade tumours.

Where local recurrence occurs in the absence of
distant disease, treatment should be multimodal
involving surgery, radiotherapy or chemotherapy.
Where reconstruction is implant-based only, local
recurrence may mandate conversion to reconstruc-
tion with autologous tissue. Local control is
achieved in approximately three quarters of patients
with local recurrence, most of whom have a good
prognosis.

In the absence of any trial data establishing the
equivalence of this newer technique with standard
mastectomy, skin-sparing mastectomy should not be
considered an alternative to conventional modified
radical mastectomy. The procedure should only be
performed in specialist centres and ideally in collab-
oration with a plastic surgeon or be undertaken by
a single surgeon with specific oncoplastic training.
Moreover it is essential that longer-term evaluation
is undertaken with accurate documentation of rates
of locoregional and distant relapse. The European
Society of Mastology (EUSOMA) has recommended
that a data manager be a member of the extended
breast cancer management team.25 Registration of
patient data not only facilitates research, but also
permits monitoring and assessment of quality of care
by comparison with standard quality control criteria
such as those published by EUSOMA. These stipu-
late that for a mastectomy operation (i) the local
recurrence for ductal carcinoma in situ should not
exceed 5% after 10 years follow-up and (ii) the local
recurrence rate for invasive carcinoma should not
exceed 10% after 10 years follow-up.25

Longitudinal studies on quality control are particu-
larly important for skin-sparing mastectomy which
has not been formally validated in controlled clini-
cal trials. Patient selection rather than surgical
technique is likely to have a major influence on
longer-term outcome.

Skin-reducing mastectomy
(by Maurizio Nava and 
Guidubaldo Querci della Rovere)

When breast reconstruction follows mastectomy in
medium or large sized breasts, reduction of the skin
envelope is usually required. The degree of skin
reduction is variable, and may be done in conjunc-
tion with a contralateral reduction mammoplasty or
mastopexy. The conventional method for achieving
reduction of the skin envelope is removal of an
ellipse of skin around the nipple–areola complex. An
alternative technique26 is presented which conforms
with the oncological principles of skin-sparing
mastectomy and reduces the outer envelope of the
breast in a manner which optimizes cosmetic results. 

Technique

The technique described combines the pattern of
skin incision for a conventional inferior pedicle
based breast reduction with preservation of an
inferior dermal flap. The dermal flap is used to
create and enlarge the sub-pectoral pouch into
which the expander/prosthesis will be inserted. 
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Preoperative skin markings
The position of the new nipple is marked along the
mid-clavicular line at a distance of between 19 cm

and 23 cm from the sternal notch. The exact position
of this will depend on the degree of breast reduc-
tion. From this point, two vertical (oblique) lines are
drawn, each 7 cm long, and lying at an angle of
between 30° and 90° to one another (precise angle
depending on the degree of reduction).

The distal ends of these two vertical lines are
extended laterally and medially so as to intercept
the inframammary line. The midclavicular point is
marked below the inframammary fold (Figure
3.3a,b). 

Surgical procedure
The skin is incised along these lines, joining the
position of the new nipple to the inframammary
line. These are full thickness skin incisions but the
incision along the inframammary line itself should
be partial thickness (epidermis only) with preserva-
tion of the dermal plane. A dermal flap is then
created between the inframammary line and the
medial and lateral extensions of the reduction
pattern. A horizontal full thickness skin incision is
made between the distal points of the two vertical
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Figure 3.3 (a) Preoperative marking in a before bilateral
prophylactic mastectomy. (b) Preoperative markings, left
breast: (A) new nipple position; (B) medial and (C)
lateral, lower ends of 7 cm long vertical lines of
reduction pattern; (D) mid-clavicular point.

b

a

Figure 3.4 Skin incisions and dermal flap de-
epithelialized (arrow).



lines drawn from the position of the new nipple
(Figure 3.5). Mastectomy is subsequently undertaken
with preservation not only of the skin flaps (as in a
conventional skin saving procedure) but also the
dermal flap in the inferior part of the breast (Figure
3.6).

Following completion of mastectomy an incision is
made along the lateral border of the pectoralis major
muscle and a submuscular pouch created deep to
both pectoral and serratus muscles. The inferior and
medial insertions of pectoralis major are divided
and sutured to the superior border of the dermal
flap, thus creating a pouch of adequate volume to
accommodate the expander/prosthesis (Figure 3.7).
The latter is inserted and orientated within the
pouch and a suction drain placed within the
submuscular/dermal pouch (Figures 3.8 and 3.9).
The skin is closed by approximating the distal end
of the two vertical lines to the infra-mammary line
at the mid-clavicular point (Figure 3.10). Either one
or two suction drains are placed in the subcutaneous
layer.

In some circumstances it may be oncologically safe
to conserve the nipple which can be advanced
superiorly to the new nipple position by preserving
the dermal bridge. When the nipple is sacrificed a
delayed nipple reconstruction can be performed,
though immediate nipple reconstruction is possible.
Auto-transplantation of the nipple could be consid-
ered but it remains unclear whether the dermis of
the mastectomy flaps can provide adequate and
timely vascularization of the grafted nipple.
Prosthetic silicone nipples are available and can be
custom made to match the contralateral nipple. 

Discussion

One of the technical challenges of immediate breast
reconstruction with a sub-pectoral tissue expander/
prosthesis is the relative lack of space at the inferior
and medial aspects of the pouch due to the attach-
ment of the pectoralis major muscle. This has neces-
sitated correctional surgery in the past to improve
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Figure 3.5 Mastectomy flaps prepared. Figure 3.6 Dermal flap dissected from lower part of the
breast.
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Figure 3.7 Lower and medial rib insertions of pectoralis
major divided. Arrow points to inferior divided margin of
pectoralis major.

Figure 3.8 The inferior margin of the pectoralis major
and the dermal flap are partially sutured (arrow) and a
tissue expander is positioned under the dermo-pectoral
pouch.

Figure 3.9 Completed suture of dermo-pectoral pouch
(arrow).

Figure 3.10 Skin closure.



fullness in the lower inner quadrant of the recon-
structed breast. 

Some surgeons overcome this difficulty by dividing
the lower-most insertions of the pectoralis major
muscle and leaving the inferior portion of the
prosthesis without muscle cover. However, this can
increase the risk of implant failure in the event of
skin necrosis. Loss of prosthesis due to infection is
more likely when the subcutaneous portion of the
implant lies directly beneath or in the vicinity of the
skin incision.

The technique described herein overcomes this
problem of implant cover by creating a pouch with
adequate volume in the lower/medial quadrant
which maintains coverage of the implant with a
dermal flap (Figures 3.11 and 3.12). Furthermore,
surgical scars are relatively inconspicuous with a
characteristic inverted ‘T’ in which the lateral bars
are hidden underneath the breast. 

The indications for this technique are similar to
those for skin-sparing mastectomy in which much of
the dermal layer of the breast can be preserved. The
procedure is particularly suited to cases of bilateral
prophylactic mastectomy for women at increased
risk of breast cancer.
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Introduction

Breast reconstruction using implant devices is a
standard technique which can be undertaken as
either an immediate or delayed procedure following
mastectomy. As a form of immediate reconstruction
it is a simpler procedure compared with recon-
structive methods involving transfer of myocuta-
neous flaps which constitute more complex surgery.
Most patients undergoing mastectomy are eligible
for immediate reconstruction, even when the
primary breast tumour has unfavourable character-
istics and prognosis is limited. Patients should be
jointly assessed by both plastic and general surgeons
prior to surgery in order to plan the site of surgical
incisions and select an appropriate implant.
Prostheses can be either temporary or permanent
and expansile devices are now available which can
remain permanently once expansion is complete.
Newer tissue expanders have a thick silicone
envelope and a central chamber filled with saline,
and are preferable to the thin walled saline filled
implants used in the past which can lead to a
‘rippling’ effect. Some prostheses are biodimen-
sional in an attempt to reproduce the natural ptosis
of the breast and avoid excessive fullness in the
upper quadrants. A tissue expander device is
suitable for more than 90% of cases and is a popular
choice of implant.

Attention to surgical technique at the time of
mastectomy is important when reconstruction with
subpectoral implants is to be carried out. Removal
of large amounts of skin should be avoided if poss-
ible and the pectoral fascia preserved. The position
of the inframammary skin crease is a seminal

landmark when creating the subpectoral pocket.
When reconstruction is undertaken as a delayed
procedure, the nature of the mastectomy scar and
flaps will influence surgical technique; the implant
must be placed beneath healthy viable myocuta-
neous flaps. Problems often arise when patients
have previously received radiotherapy to the chest
wall, which is considered by many surgeons to be a
contraindication to reconstruction with implants
alone.

The aims of reconstruction are as follows:

1. replacement of breast volume as close as poss-
ible to the contralateral breast with restoration
of symmetry (Figure 4.1)

2. establishment of the superior mammary slope
and the inferior pole of the breast

3. reconstitution of the inframammary fold (Figure
4.2)

4. reconstruction of the nipple–areola complex.

The greatest technical challenges in reconstruction
of a breast relate to reproduction of projection,
ptosis and the inframammary fold. The newer biodi-
mensional prostheses (Figures 4.3 and 4.4) have
helped achieve better projection and ptosis and the
latter is aided by a degree of overexpansion and
subsequent partial deflation of an expandable
prosthesis. Following tissue expansion, it is usual to
replace the expander with a definitive prosthesis,
though permanent expander/implants are available
for patients who wish to avoid a second operation.
For those with small breasts and minimal ptosis, a
permanent non-expansile prosthesis can sometimes
be inserted ab initio without the need for prelimi-
nary tissue expansion.
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Opportunities for immediate breast reconstruction
are increasing as patients become more aware of
these techniques and cosmetic results improve.
Furthermore, increasing numbers of surgeons are
being trained in breast reconstruction, and subpec-
toral insertion of implants is a relatively safe and
uncomplicated procedure compared with methods
employing autologous tissue flaps. However,
patients should be carefully selected in order to
obtain optimal results with these techniques which
have benefited in recent years from advances in
implant design and technology.1,2

Evolution of prosthetic implants

Mammary prostheses originated as rounded devices
with silicone gel filled implants becoming commer-
cially available in 1962, whilst saline filled implants
were launched a few years later in 1969. Amongst
the more commonly used breast implants, the
Becker permanent expander has been in use for
almost two decades. It has the advantage of permit-
ting gradual tissue expansion without the need for
subsequent replacement and therefore can be done
as a one-stage procedure. However, it does have
limitations, which include limited expansion of the
lower portion of the breast, subcutaneous rippling
(most evident in the upper quadrants) and lack of a
natural ptotic shape. Nonetheless, it remains the
most popular rounded prosthesis for breast recon-
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Figure 4.1 Breast reconstruction aims to restore not
only volume, but also shape and contour of the breast.
Establishment of the superior mammary slope and
creation of adequate projection and ptosis are critical
aspects of the reconstructive technique.

Figure 4.2 (a,b) Schematic diagrams illustrating
proportional measurements for optimum reconstruction.
Note the importance of height and projection (a) together
with base width. The latter incorporates the two
components of medial fullness and lateral protrusion. An
adequate inframammary distance must be maintained to
achieve a symmetrical cleavage and avoid synmastia.
(UB, upper breast; AD, areola diameter; N, nipple; IMF,
inframammary fold.)
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struction, although as with all such devices, increase
in size and volume occurs equally in all direc-
tions.1,3 Textured anatomical implant designs were
introduced to overcome the most difficult aspects of
breast reconstruction, i.e. the creation of a natural
breast contour, which is based on three parameters:

upper pole shape, breast projection and base width.
Over the past decade reconstructive techniques have
focused on the issue of shape and contour rather
than volume replacement exclusively. This dimen-
sional approach using anatomically shaped devices
in conjunction with two-stage reconstruction has
greatly enhanced the opportunity for reproduction
of a more natural appearance using an implant
alone. A combination of a new system of temporary
expanders together with complementary permanent
prostheses has greatly advanced the field of
prosthetic breast reconstruction.4,5 Anatomical
expanders permit more rapid expansion with lower
pressures within the implant. They are less likely to
migrate and lead to chest wall deformity. The infra-
mammary fold is better defined and most devices
have an integral injection port which does not
require an additional procedure for removal.
Expandable saline filled gel implants have been
developed which provide more natural projection
and give improved contour to the upper breast.6

The development of a cohesive silicone gel has
yielded implants with enhanced durability, reduced
capsule formation and less tendency to migrate
within the chest wall (Figure 4.5). These implants
are less influenced by gravitational forces than non-
cohesive gel filled and saline filled implants.7,8

Recent innovations in implant design emphasize
breast shape rather than simply volume and the
more anatomically shaped prostheses permit recon-
struction of breasts with a more natural feel and
appearance. The newer cohesive gel filled implants
are available in a broad range of specifications incor-
porating base width, height and projection (Figure
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Figure 4.3 Newer biodimensional prostheses of
graduated thickness facilitate creation of the superior
mammary slope. Both projection and ptosis are more
readily achieved.

Figure 4.4 The current generation of permanent tissue
expanders have a relatively small port which can be left
in situ upon completion of expansion. Should this cause
discomfort to the patient, it can either be removed or be
relocated so as to lie deep to the prosthesis.

Figure 4.5 Cohesive silicone gel implants are textured,
coated and associated with reduced capsule formation. In
addition, these implants have enhanced durability and
less tendency to migrate within the chest wall. Expansile
variants contain an inner saline filled chamber and a
relatively thick silicone envelope which avoids the
‘rippling effect’ observed with earlier saline filled
implants.



4.6). This allows surgeons to plan more precisely a
three-dimensional reconstruction and prostheses
can be tailored to individual patients. With this
variety of prostheses it is easier to match the recon-
structed with the contralateral breast. These newer
techniques permit breast reconstruction based
increasingly on aesthetic considerations and greater
expectations of patients. See Table 4.1 for a compar-
ison of the various implants.

Indications for implant
reconstruction

Immediate breast reconstruction

Immediate breast reconstruction should be offered
to most patients undergoing either simple mastec-
tomy or modified radical mastectomy. Partial

breast reconstructive techniques are being devel-
oped for patients undergoing breast conservation
surgery. Preoperative (neoadjuvant) chemotherapy
is not a contraindication to subsequent reconstruc-
tion post-mastectomy. Immediate reconstruction is
oncologically safe and does not render detection of
local recurrence more difficult (see Chapter 17).
Chest wall irradiation can be administered follow-
ing implant reconstruction, but a hypofractionated
regimen is advisable to minimize cosmetic detri-
ment. Where there is marked skin reaction to radio-
therapy, inflation of the prosthesis can be deferred
or undertaken over a more prolonged time
period.9.10 Chemotherapy can be commenced once
the surgical wounds are healed, although there is
inevitably an increased risk of septic complica-
tions, which might necessitate removal of the
implant. Immediate breast reconstruction benefits
patients pyschologically and improves quality of
life. Poor prognosis per se is not a contraindication
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Figure 4.6 Modern textured, coated
implants are available in a broad range of
specifications incorporating base width,
height and projection. Prostheses can
therefore be appropriately selected for
individual patients according to
requirements. Custom-made implants are
also available which must be ordered well
in advance of the planned surgery.

Table 4.1 Advantages and disadvantages of the implant devices

Advantages Disadvantages

Simple prosthesis Easy procedure Projection defect
(single-stage reconstruction) One operation No ptosis

No inframammary fold
Capsular contracture 

Temporary expander Good projection Office visits for filling
(two-stage reconstruction) Good ptosis Two operations

Inframammary fold redefinition Long-lasting expansion

Permanent expander One operation Minor projection
(single-stage reconstruction) Deficient ptosis

Poor inframammary definition



to breast reconstruction although reconstruction
should be cautiously undertaken in those patients
considered to be at particularly high risk of local
recurrence. Immediate procedures avoid the
additional costs of further hospitalization and
implant only reconstruction adds only 60–90
minutes to the operating time.11,12

Delayed breast reconstruction

The primary indication for delayed breast recon-
struction is a prior mastectomy. The requirements
for successful reconstruction in this context are
generally more stringent than those for immediate
reconstruction.13,14 The patient’s oncological status
should be updated prior to discussion of recon-
struction to ensure there is no evidence of
concomitant local or distant disease recurrence.
The tissues of the chest wall must be carefully
examined with attention to the quality of skin,
scars and pectoralis major muscle. Where the chest
wall musculature is severely atrophic and associ-
ated with thin, tight skin, implant insertion is
contraindicated. Prior chest wall irradiation is not
an absolute contraindication to use of an implant,
but the risk of ischaemic complications is high.
Large sized breasts are a relative contraindication
to implant reconstruction due to constraints on
volume with tissue expansion techniques alone.
There are cost savings with prosthetic breast recon-
struction compared with use of myocutaneous
flaps, namely the TRAM (transverse rectus
abdominis muscle) flap. Operating times and
duration of inpatient stay are shorter and fewer
revisional procedures are required overall for
implant reconstruction. See Table 4.2 for a compar-
ison of the two procedures.

Anatomical landmarks

The topographical anatomy of the chest wall
changes dramatically after modified radical mastec-
tomy. The mammary skin envelope together with
the underlying subcutaneous tissue is preserved to
a variable extent.13,15,16 The nipple– areola complex
(usually with a surrounding ellipse of skin) is
removed together with the glandular tissue of the
breast and fascial attachments.17,18 It is unnecessary
to routinely remove the fascia over the pectoralis
major muscle, although this structure should be
excised if tumour is attached.19 Pectoralis major and
serratus anterior muscles are preserved whilst the
pectoralis minor can be excised or divided if
indicated to facilitate access to level III nodes lying
medial to the muscle.
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Table 4.2 Differences between immediate and delayed expander insertion

Immediate reconstruction Delayed reconstruction

Accurate intraoperative measurements Accurate preoperative measurements
Technical aspects Technical aspects

total submuscular pocket subpectoral pocket
partial division of the lower pectoral insertions complete division of the lower pectoral insertions
subcutaneous at inframammary level subcutaneous pocket in the lower outer portion

Longer hospital stay Shorter hospital stay
Higher postoperative morbidity Reduced postoperative morbidity
Slower expander filling Quicker expander filling
Feasible after irradiation Difficult after irradiation
One operation after mastectomy Two operations after mastectomy
Minor psychological morbidity Psychosocial morbidity before definitive surgery

Figure 4.7 Preservation of the inframammary fold is
critical for optimal cosmetic results. Such a practice does
not compromise the oncological aspects of the extirpative
procedure as breast tissue rarely lies distal to this level.
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Figure 4.8 (a–c) The inframammary fold
is a condensation of tissue within the
superficial fascia system. It is composed of
two subcutaneous layers and one
superficial layer. Fusion between the
superficial and mammary fascia yields the
inframammary fold whilst fibrous
retinaculae connecting both dermal and
musculofascial layers to the superficial
fascia determine the contour of the fold.



From the reconstructive point of view, certain
anatomical features are critical for optimal results:
(i) preservation of the inframammary fold frame, (ii)
integrity of the pectoralis muscle, and (iii) the
quality and tension of the skin flaps. Preservation of
the inframammary fold is oncologically safe because
breast parenchymal tissue rarely lies distal to this
level (Figures 4.7 and 4.8a). This region is a special-
ized part of the superficial facial system being
composed of two subcutaneous layers and one
superficial fascia layer.20–22 The inframammary fold
is formed by fusion between superficial and
mammary fasciae (Figure 4.8b) whilst the contour of
the fold is determined by the distribution of fine
fibrous retinaculae which connect both the dermal
and musculofascial layers to the superficial fascia
(Figure 4.8c).23,24 The mammary fascia constitutes
the natural envelope of the breast and is sometimes
referred to as the anterior layer of the superficial
fascia or the inframammary ligament. Loss of this
structural network at the time of mastectomy will
impair the cosmetic results of any subsequent breast
reconstruction. The inframammary fold is an impor-
tant aesthetic component of the breast and can
readily be preserved without compromising
oncological clearance of tumour. Nonetheless, where
this structure has to be sacrificed, a new inframam-
mary fold can be fashioned at the time of recon-
struction or during subsequent surgery for revision
of implant.25,27

Minor disruption of the pectoralis major muscle
should not interfere with any planned breast recon-
struction. However, tears in the muscle must be
closed with soluble sutures (preferably before inser-
tion of an implant to avoid inadvertent needle
puncture). There must be sufficient skin to allow
primary closure without tension following insertion

of the implant. Where a tissue expander is used,
minimal inflation is carried out at the time of initial
placement to avoid excessive tension either within
the skin and subcutaneous tissues or the pectoral
muscles. The upper mastectomy flap can be further
undermined superiorly if necessary but it is prefer-
able to avoid dissection of the lower flap beyond the
inframammary fold (Figure 4.7).28,29

Breast reconstruction after
mastectomy (first stage)

Following mastectomy, the tissues of the chest wall
must be prepared for insertion of a prosthesis. The
operative steps are similar irrespective of the type of
implant employed (expandable or permanent).
Reconstruction using an implant is technically more
challenging when carried out as a delayed rather
than immediate procedure.6,30

Surgery is planned using a geometric approach; the
overall shape and contour of the new breast relate
to three parameters: width, height and projection.
Base width and height are determined by the dimen-
sions of the contralateral breast and are measured
out on the chest wall corresponding precisely to the
site of implant insertion (Figure 4.9). The projection
of the breast can be predicted to some extent from
the dimensions of the implant although the final
result will only be apparent once expansion has
occurred. Depending on the final volume of infla-
tion, a permanent anatomical prosthesis can be
selected which has the appropriate width, height
and projection. The surgeon must learn to think in
three dimensions when planning breast reconstruc-
tion.
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Figure 4.9 Height (see a) and base width (see b) must be accurately assessed and should correspond to the
contralateral breast. These measurements are fundamental features of implant reconstruction and should be correctly
sited on the chest wall.



Immediate reconstruction

Preoperative planning
The type of incision and amount of skin to be
resected at the time of mastectomy should be jointly
planned by the general (oncological) and plastic
surgeons preoperatively (Figure 4.10). An appropri-
ate type and size (base) of expander must be selected
and this will be governed by the dimensions of the
contralateral breast (Figure 4.11). Base width is a

critical measurement in determining overall
cosmetic results, but expander volume is also impor-
tant. Where the opposite breast is very large or will
be augmented, then an expander one size bigger
should be chosen. The surface markings of the
subpectoral pocket can be outlined on the chest wall
using the manufacturer’s templates. The lower
border of the pocket should lie just below the
submammary crease but not by more than 1 cm, thus
allowing for upward shift of the lower edge with
inflation of the expander. The submuscular pocket
will have the same dimensions as the selected
expander and will reflect the base width and height
of the contralateral breast.

Intraoperative planning
The patient must be correctly positioned on the
operating table. Though initially in the supine
position, this will be changed following mastectomy
and prior to definitive reconstruction. The arms
should lie at an angle of 60° to the operating table,
thus completely relaxing the pectoralis major
muscle and facilitating blunt dissection of the
submuscular pocket. The contralateral breast is a
useful guide to formation of the subpectoral pocket
and in particular the position of the inframammary
fold. Both breasts should therefore be prepared and
exposed within the operative field. The amount of
skin and quality of the pectoralis major muscle
together with the definition of the inframammary
fold and fascial attachments should be examined
(Figure 4.12). The lower limit of the subpectoral
pocket is marked and its transverse and vertical
diameters guided by the dimensions of the prosthe-
sis (Figure 4.13).
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Figure 4.10 The type of incision to be employed for
mastectomy and the amount of skin to be removed
should be carefully planned as an oncoplastic approach.
Skin-sparing techniques are increasingly being used, but
often an area of skin directly overlying the tumour must
be sacrificed to ensure adequate clearance of the anterior
tumour margin. Narrow skin bridges should be avoided
and usually additional skin is removed in continuity with
the nipple–areola complex.

Figure 4.11 The type and size of implant selected is
determined by dimensions of the contralateral breast.
Surface markings of the subpectoral pocket can be
outlined on the chest wall using standard templates.

Figure 4.12 Following completion of mastectomy, the
amount of skin and quality of the pectoralis major
muscle must be assessed (thickness and integrity). The
definition and position of the inframammary fold should
be clarified.



Surgical steps for insertion of expander
1. Preparation of submuscular pocket.

The incision is made along the lateral border of the
pectoralis major muscle (Figure 4.14). Progressive
dissection is done beneath the pectoralis major
muscle superiorly, medially and inferiorly (Figure
4.15). The inferior part of the dissection can include
the anterior rectus sheath and the aponeurosis of the
external oblique and continued beneath the serratus
anterior muscle (Figure 4.16). Then dissection of the
sternal attachments of the pectoralis major is done
from the second intercostal space to the inferior
edge of the pocket (Figure 4.17), and dissection of
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Figure 4.13 The lowermost limit of the subpectoral
pocket is marked (note that the lower border of the
pocket should lie just below the inframammary crease
(≤1 cm). The transverse and vertical diameters of the
pocket will be guided by the dimensions of the implant.

Figure 4.14 A subpectoral pocket may be created by
making a short incision either along the lateral border of
pectoralis major (illustrated here) or more centrally within
the main muscle belly along the line of the muscle
fibres.

Figure 4.15 Dissection is carried out systematically in
superior, inferior and medial directions using a
combination of blunt and sharp techniques. The use of
cutting diathermy helps minimize bleeding.

Figure 4.16 To ensure that the prosthesis lies at the
correct level, the inferior part of the dissection can
extend deep to the anterior rectus sheath and external
oblique and be continued beneath the serratus anterior
muscle (care must be taken to avoid tearing this muscle
during the dissection).

Figure 4.17 Dissection of the sternal attachments of
pectoralis major proceeds from the second intercostal
space to the inferior edge of the pocket. Troublesome
bleeding can occur from branches of the internal
mammary artery which may require ligation.



the lowermost attachments of the pectoralis major
and the serratus anterior muscle at the same level as
the contralateral inframammary fold (Figure 4.18).

The pocket should ideally be completely submus-
cular except at the inframammary fold where it
should extend into the deep fascial layer avoiding
direct continuity with the mastectomy site.8,11,12

2. Preparation of the expander.

Complete evacuation of air with aspiration of any
retained air within the inner expansion chamber is
required (Figure 4.19a). Partially inflate the prosthe-
sis with saline to ensure there is no leakage. A small
amount of saline (up to 20% final volume) left
within the prosthesis as a degree of partial inflation
will aid insertion (Figure 4.19b and c). The prosthe-
sis is then immersed in povidone iodine solution
(Figure 4.19d).

3. Insertion of two suction drains.

Drains should be placed in the submuscular pocket
and axilla following axillary dissection (Figure
4.20).
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Figure 4.18 The lowermost attachments of pectoralis
major muscle are freed and if necessary the inferomedial
edge of the muscle can be detached to allow the implant
to lie at the correct level (any subcutaneous component
should not lie directly beneath the skin incision).

Figure 4.19 (a–d) Preparation of the expander (see text for details).
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4. Insertion of the prosthesis partially inflated and
correctly orientated (Figure 4.21)

Attention should be paid to filling the lower pole of
the breast.

5. Closure of the submuscular pocket

Interrupted sutures can be pre-inserted before place-
ment of the prosthesis to minimize risk of needle
puncture.

6. Closure of both skin and subcutaneous tissues

7. Expander inflation (Figure 4.22)

Inflate the expander with 200–300 ml of saline.
Initial expansion is desirable provided there is no
skin tension.31
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Figure 4.20 Suction drains should be placed both deep
to the implant and in the subcutaneous tissues following
insertion of the implant. In addition, an axillary drain is
required when formal dissection of the axilla (level II/III)
has been undertaken.

Figure 4.21 Biodimensional implants must be correctly
orientated prior to insertion. Modern prostheses contain a
small ‘nodule’ over the inferior aspect of the deep
surface which facilitates maintenance of orientation
during insertion. It is important to ensure that the lower
edge of the prosthesis lies at the inferior extremity of the
pocket.

Figure 4.22 (a, b) The expander is inflated with
200–300 ml of saline, although the degree of initial
expansion possible depends upon the tension within both
the pectoralis muscle and the skin. Where a skin-sparing
procedure has been carried out, skin tension is not
usually a limiting factor with respect to rates of
expansion. An implant containing an integral port is
illustrated here: the port is located using a magnetic
device. Expander prostheses with a separate port
connected by tubing are popular, especially with the
advent of permanent tissue expanders. These are now
manufactured with smaller, discrete ports which can
remain in situ once definitive breast size is attained.
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8. Postoperative views (Figure 4.23)

Delayed reconstruction

Preoperative planning
In order to satisfactorily place a tissue expander
(within a submuscular pocket), the pectoralis major
muscle together with skin and subcutaneous tissue
must be adequately preserved following elevation
from the chest wall. Muscle may be deficient inferi-
orly where prosthesis coverage is constituted of skin
and subcutaneous layers only. As for immediate
reconstruction, width and height of the contralateral
breast guide the selection of an appropriately sized
expander (Figure 4.24). Where the contralateral
breast has marked ptosis and there is adequate skin,
a larger expander can be chosen in order to better
reproduce a ptotic breast (greater overexpansion).
However, very large expanders should be avoided as
these may be incompatible with chest wall dimen-
sions. A template is positioned on the chest wall
lying just inferior to the inframammary crease (not
more than 1 cm below this line) (Figure 4.25).

Intraoperative planning
The patient is positioned supine with the arms out
on a board. The contralateral breast should be
within the operative field and the level of the infra-
mammary fold marked (indelible pen or scratch
mark). 
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Figure 4.23 (a–c) Postoperative views following
reconstruction with subpectoral prosthesis. The final
outcome is conditioned by the mastectomy incision.
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Figure 4.24 The dimensions of the contralateral breast
(width and height) determine the size of the expander to
be used (base width, height and projection).



The surgeon checks the chosen expander size in
relation to the thorax and contralateral breast. The
volume and shape of the latter can be modified at
the time of reconstruction and this demands careful
planning involving both patient and surgeon.

Surgical steps for expander insertion
1. Skin incision.

The skin incision is placed towards the lateral
portion of the mastectomy scar (Figure 4.26). The
pectoralis major muscle is incised along its free
lateral edge or more centrally along the line of the
muscle fibres (Figure 4.27).
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Figure 4.25 The subpectoral pocket can be accurately
marked out on the chest wall using a template which
should be positioned just below the inframammary
crease (not more than 1 cm).

Figure 4.26 (a,b) With a delayed reconstruction, the
skin incision should be placed along the lateral third of
the mastectomy scar in order to be less conspicuous
postoperatively.
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Figure 4.27 The pectoralis major muscle may be
incised either along the lateral edge or more centrally
parallel to the muscle fibres. The former approach is
easier for delayed reconstruction where the skin and
subcutaneous tissues are adherent to the pectoralis major
muscle.

Figure 4.28 The subpectoral pocket is created by
progressive dissection superiorly, medially and inferiorly.



2. Preparation of the submuscular pocket.

Progressive dissection is done deep to pectoralis
major muscle superiorly, medially and inferiorly
(Figure 4.28). The medial and lowermost attach-
ments of the pectoralis major are dissected from the
level of the fourth to the sixth/seventh ribs (Figure
4.29). Any constricting scar tissue in the inframam-
mary region is excised.

The remaining steps are similar to those described
above for immediate implant reconstruction (see
Figures 4.19–4.22). The wound is closed with
absorbable sutures (Figure 4.30).

Breast reconstruction after
expansion (second stage)

The second stage of implant reconstruction involves
removal of the temporary tissue expander and its
replacement with a permanent implant.
Adjustments to the contralateral breast can be
carried out at this stage. Furthermore, minor refine-
ments to the reconstructed breast can be undertaken
such as enlargement of the pocket and contouring of
the breast.4,5

This stage of reconstruction is identical for
immediate and delayed procedures, and should be
undertaken at least 6 months after final expander
inflation. This delay permits a period of stabi-
lization and improves the potential ptosis achiev-

able with expansion. Moreover it allows for
completion of adjuvant therapies. Experience is
required in choosing an appropriate size and
shape of prosthesis, and the current use of
anatomical implants facilitates this selection
process. Width, height and projection of the
contralateral breast must be accurately assessed
and are crucial parameters in planning the final
stage of reconstruction. In addition to appropriate
selection of an anatomically shaped implant,
other factors are important in optimizing breast
reconstruction. These relate to technical details of
surgery, in particular fashioning of the inframam-
mary fold.
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Figure 4.29 (a,b) The medial and inferior attachments of the pectoralis major muscle must be freed to allow the
implant to be correctly positioned.
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Figure 4.30 The subcutaneous tissues and skin are
closed with absorbable sutures.



Preoperative planning
The final expander volume following inflation
should correspond to approximately 70–80% of the
potential expander volume. In circumstances where
the desired volume of the contralateral breast is
subsequently amended, this relationship will be
modified and where contralateral size is overesti-
mated, this percentage will be lower. Ideally, final
volume adjustment should only be carried out
following any contralateral surgery and the defini-
tive size of the reconstructed breast can be deter-
mined intraoperatively. 

Intraoperative planning
The result of augmentation, reduction or
mastopexy will modify the surgical approach to
definitive post-mastectomy reconstruction. Both
breasts should be visible within the operative field
and the level of the contralateral inframammary
fold marked.

Surgical steps for prosthesis insertion
1. Skin incision.

The skin incision is placed towards the lateral end
of the post-mastectomy scar, and an incision is made
along the free edge of the pectoralis major muscle or
in the line of its muscle fibres. The tissue expander
is removed (Figure 4.31a).

2. Removal of temporary tissue expander (Figure
4.31b).

3. Preparation of pocket.

A pocket for the definitive prosthesis is prepared by
creating multiple capsulotomies. The lateral, upper
and lower incisions of the capsule edges are
tailored according to the specific requirements for
enlargement of the pocket. Extension of the lower
pole of the new breast is carried out through a
combination of radial and transverse capsulotomies
positioned relative to the inframammary fold
(Figure 4.32).
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Figure 4.31 (a,b) An incision is made along the lateral aspect of the mastectomy scar and following incision of the
pectoralis major muscle the temporary tissue expander is removed.
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Figure 4.32 A pocket for the definitive prosthesis is
prepared by carrying out multiple capsulotomies.
Appropriately placed radial and transverse capsulotomies
permit extension of the lower pole.



4. Creation of inframammary fold.

Following capsulotomy (Figure 4.33a), the superfi-
cial fascia is divided at the level of the inframam-
mary fold which is marked by needles inserted into
the pouch through the skin (Figure 4.33b and c). The
lower edge of the superficial fascia is sutured to the
chest wall musculature using continuous sutures of
strong absorbable material (1/0) (Figures 4.33(d and
e) and 4.34).32,33

5. Insertion of drains.

6. Insertion of permanent prosthesis.

Following insertion of the definitive prosthesis, it is
important to check the final result with the patient
elevated to the sitting position.

7. Wound closure.
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Figure 4.33 (a–e) Following capsulotomy, an
inframammary fold is created by first dividing the
superficial fascia at the level of the inframammary fold
(a,d,e). The latter can be premarked by placing a series
of needles through the skin into the pouch (b,c).
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The wound is closed in two layers using soluble
suture material.

8. Pre and post-operative views (Figures 4.35–4.39)
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Figure 4.34 (a,b) The lower edge of the superficial
fascia is sutured to the chest wall musculature to
reconstitute the inframammary fold. Strong absorbable
material should be used as these sutures can be placed
under tension during tissue expansion.

a

b

Figure 4.35 (a) Preoperative view. (b) Postoperative
view after left reconstruction and contralateral reduction
(left side view). (c) Right side view.
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Figure 4.36 (a) Preoperative view (black line, site of
incision). (b) Postoperative view after reconstruction of
right breast and nipple. (c) Frontal view.

a

b

c

Figure 4.37 (a) Preoperative view. (b) Postoperative view
after left tissue expansion. (c) Postoperative view after
replacement of expander, right nipple reconstruction and
contralateral reduction (right side view). (d) Frontal view.

d



Postoperative management

Prophylactic antibiotics with activity against staphyl-
ococcal bacteria should be routinely administered.
Postoperative pain and discomfort is generally of
short duration with this form of reconstruction (cf.
TRAM flap reconstruction) and can be controlled
with routine analgesia. Drains are removed when
daily volumes are less than 30–40 ml. The mean
duration of hospital stay is 10 days when immedi-
ate reconstruction is undertaken and 2–5 days for
delayed reconstruction. A short period of hospital-
ization is required for exchange of a temporary with
a permanent implant. Applying bandaging can help
enhance the inframammary fold, but only surgical
correction will create a durable fold in the long
term. A well fitting sports bra should be worn
following reconstruction and contralateral
mastopexy or reduction. Intensive exercise should
be avoided for 2–3 weeks, although arm and shoul-
der mobilization is important following formal
axillary dissection.
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Figure 4.38 (a) Postoperative view after right tissue expansion. (b) After implant replacement and nipple
reconstruction. (c) Right side view. (d) Left side view.
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Figure 4.39 Postoperative view after right breast and
nipple reconstruction.



Inflation of the prosthesis should be carried out
weekly and ideally performed in a designated out-
patient area. The rate of inflation is governed by
patient comfort and excessive expansion can produce
local pain and discomfort. Expansion takes place over
a period of 4–8 weeks, and a temporary tissue
expander should not be replaced with a permanent
implant within the first 6 months. This allows time
for the tissues to adapt and capsule formation to stabi-
lize. Furthermore, the tissues in the lower pole of the
breast are stretched by gravitational forces.

Complications

The incidence of local complications with implant
reconstruction are lower than those for reconstruction
involving autologous flaps. Immediate complications
include haematoma formation, skin necrosis and
pain. Adjuvant therapies including chemotherapy
and radiotherapy can delay wound healing and
postpone any planned programme of expansion. Later
complications include infection, implant extrusion
and capsular contracture. Complications are generally
more frequent for immediate compared with delayed
reconstruction. This is related to the administration
of adjuvant treatments around the time of immediate
reconstruction. Chemotherapy may compromise the
immune system and influence processes such as
regeneration and healing. Radiotherapy impairs the
capacity of the skin to act as a natural barrier to
exogenous insults. Irradiation induces excessive
fibrosis and reduces tissue oxygen levels, thus
promoting excessive capsular reaction. Pressure sores
can develop in the region of the lower pole when skin
is damaged by radiation. Persistent infection around
the implant mandates removal and further attempts
at reconstruction must be deferred until infection
settles. Similarly a partially extruded implant must be
removed. The degree of capsular contraction is greater
than that occurring following breast augmentation
(grade II, III, IV). When capsule formation leads to
constriction or pain, open capsulotomy is required
and sometimes exchange of implant. These compli-
cations are relatively uncommon, but secondary
procedures to achieve breast symmetry and optimal
shape are frequently necessary.
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Breast reconstruction following ablative oncological
surgery presents many challenges to the plastic and
reconstructive specialist. The preceding three
chapters (2–4) in this section collectively provide an
excellent overview of the evolution of implantable
breast prosthetics, oncoplastic reconstruction and
reconstruction using tissue expanders with subse-
quent permanent prostheses. We review this mater-
ial with attention to ongoing controversial issues,
new developments and surgical technique. The
viewpoint of a plastic surgeon specializing in the
field of breast reconstruction is offered.

The history and development of
breast prostheses and the
silicone problem

The authors provide an outstanding and detailed
summary of the evolution of breast prosthetics over
the past century. The progression in the develop-
ment of breast implants is, however, not yet
complete. New innovations in breast reconstruction
continue to emerge. They are fuelled by both contro-
versy and complications and are supported by scien-
tific study. In response to points and arguments put
forth by Collis and Sharpe in Chapter 2, we offer
commentary on the injection of alloplastic materials,
the reported lower incidence of breast cancer in
augmented patients, capsular contracture, smooth
versus textured implants, submuscular versus
subglandular placement of breast prosthetics and the
ongoing ‘silicone controversy’. 

The injection of alloplastic material is discussed in
an historical sense. It should be pointed out,
however, that silicone and other alloplastic materi-
als continue to be injected today, subcutaneously
and submuscularly, under illicit conditions for

‘quick-fix’ breast augmentations. Patients undergo-
ing these procedures are most commonly transsexu-
als and present with complications including
infection, scarring and deformity. Often on inter-
view they report having had the materials placed by
non-qualified, non-medical personnel.1 Management
of these patients can be challenging and most often
involves removal of the foreign material and
debridement of the infected and scarified tissues.

The authors comment that evidence suggests a lower
risk and earlier presentation of breast cancer in the
augmented patient. It is important to point out,
however, that although some evidence may suggest
these statements, multiple well designed studies
continue to show no difference in the incidence and
presentation of breast cancer in the previously
augmented breast and subsequent survival.2,3

Capsular contracture is an unfortunate late compli-
cation of breast reconstruction and is well described
in this review. A strong argument is made for the
role of the textured implants in decreasing the
incidence of scar formation and contracture. The
reader should be aware, however, of evidence
contrary to the authors’ conclusions. Recent studies
comparing textured to smooth implants find no
difference in the incidence of capsular contracture
related to implant design, when used for cosmetic
augmentation.4,5 We argue that the causes of contrac-
ture are likely multifactorial and have yet to be fully
elucidated. We therefore support the need for
further investigation with respect to implant design
as a causative factor of capsular contracture. In
addition, with respect to the texturing of implant
surfaces, we would further add that an irregular
outer surface stimulates the fibrous ingrowth of
connective tissue around the prosthetic material.
This ingrowth helps to secure the position of the
device in relation to surrounding structures – effec-
tively locking it in place. Texturing thus benefits
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those implants designed to simulate anatomical
shape by stabilizing their position on the chest wall
in a predetermined orientation.

Breast prostheses may be placed either in the
submuscular or subglandular plane. Each has advan-
tages and disadvantages as adequately described by
the authors. It is important to note, however, that in
breast reconstruction, as opposed to simple cosmetic
augmentation, glandular tissue is most often ablated
making subpectoral placement of prosthetic material
the procedure of choice. If reconstruction is immedi-
ate, total muscle coverage should be achieved.
However, if reconstruction is delayed partial cover-
age with muscle – and partial coverage with skin
only – is acceptable providing the chest wall skin is
of adequate quantity and quality for this purpose.
For patients undergoing breast conservation surgery
(lumpectomy), a small subglandular breast prosthe-
sis may seem like an attractive option but should
only be placed with the expectation of subsequent
radiation therapy and its associated sequelae. 

The authors’ view on the ‘silicone controversy’
reflects the dogmatic and highly controversial nature
of this ongoing discussion in the medical literature.
Large prospective trials, sponsored by the United
States Food and Drug Administration (FDA), are
currently underway attempting to accurately
identify the risks and benefits associated with
silicone breast implants. Preliminary data from these
studies support the safety and efficacy of silicone
breast implants in breast reconstruction.
Nevertheless, we consider it prudent to await the
final results of these trials prior to forming a profes-
sional opinion as to long-term outcome. From a
purely aesthetic point of view, however, we agree
with the authors’ stance that gel implants as
opposed to saline implants provide the recon-
structed breast with a more natural look and feel.
We also wish to reinforce the fact that shells of
implantable saline breast prosthetics are constructed
of silicone polymer.

Skin-sparing and skin-reducing
mastectomy

The term ‘oncoplastic’ surgery first appeared in the
literature in 1996.6 The term in this context refers 
to the application of plastic surgical principles to
oncological ablative breast surgery in an effort to
avoid and correct the deformities associated with
the traditional Halstedian approach.7

A reasonable concern regarding this new approach
to breast cancer surgery is whether it can be
employed without compromising the goals of the

oncological surgeon. Although oncoplastic surgery
is a relatively new field, recent literature suggests
that both oncological and aesthetic results have
proved to be safe and satisfactory when the proper
patient selection criteria is adhered to.7,8

The authors of ‘Skin-sparing and skin-reducing
mastectomy’ provide a short but concise description
of one such approach to total mastectomy. Their
technique as well as similar ‘Wise pattern mastec-
tomies’ previously described are variations of the
standard skin-sparing technique.9–13 The specific
method outlined in Chapter 3 allows for immediate
reconstruction, and it appears to result in a more
aesthetically acceptable scar than the traditional
mastectomy. 

The practice of placing a permanent prosthesis at
the initial surgery is also described. Our preference
instead, with few exceptions, would be to place only
tissue expanders after the described ablative proce-
dure. A permanent prosthesis whether it is silicone
or saline filled is most often designed and selected
to provide the appearance of a full breast mound.
We are concerned that an implant of this size and
volume may place undue tension upon the
unexpanded pectoralis muscle and newly created
mastectomy skin flaps – possibly increasing the risk
of epidermolysis, partial flap necrosis, or even full
thickness skin and/or muscle loss. When performing
procedures of this type, we place only tissue
expanders in the submuscular pocket and limit our
intraoperative expansion to less than 200 ml in the
average sized patient. Subsequent expansions may
be carried out in a routine fashion, and exchange for
a permanent implant may be performed at a later
date. The exception to the need for tissue expansion
prior to placement of a permanent implant is seen
in the patient with small, non-ptotic breasts. In this
case, immediate reconstruction with satisfactory
muscle coverage can usually be achieved with a
small permanent implant without increasing the risk
of complications. 

With the exception of the above, we suspect that the
skin-sparing, skin-reducing mastectomy is a reason-
able and attractive option for patients with medium
to large breasts qualifying for skin-sparing mastec-
tomy. The reader should be made aware, however,
of two critical considerations not discussed in the
authors’ presentation: patient selection criteria and
the effects of radiation therapy. 

It is important to reinforce proper patient selection
criteria in any discussion related to breast conser-
vation procedures. We would add to the material in
Chapter 3 that factors such as tumour size and
invasion of fascia or dermis, factors that help to
either qualify or disqualify patients as candidates for

Oncoplastic and Reconstructive Surgery of the Breast56



breast conservation and skin-sparing procedures,
should be considered when evaluating a patient for
possible oncoplastic intervention.

With respect to radiation therapy, we also believe it
important to note that many breast cancer patients
may have received or may be scheduled to receive
radiation at a future date. The effects of ionizing
radiation on the skin, muscle and wound healing are
well documented. If a patient has already undergone
radiation therapy, the skin of the involved breast
must be carefully evaluated. Skin damaged by previ-
ous radiation therapy precludes its use in recon-
struction. We therefore would not recommend the
use of the skin-sparing mastectomy in these scen-
arios. Instead, we advocate the removal of the irradi-
ated skin and replacement with skin from an
unaffected location (e.g. latissimus dorsi or TRAM
flap). Considering these facts – as well as Benson’s
discussion of contraindications to implant recon-
struction (Chapter 17) – we would avoid use of
simple tissue expander placement for reconstruction
in the previously irradiated patient. We would,
however, make the reader aware of the controversial
nature of this issue and cite literature which
supports the use of simple implant reconstruction in
this population of individuals.14

In contrast to patients who have previously under-
gone radiation therapy, patients planning to undergo
radiation therapy in the future may be candidates for
skin-sparing ablative procedures followed by simple
implant reconstruction. These patients, however,
should be made aware of the increased risks associ-
ated with this combination of therapies including
suboptimal aesthetic results, skin flap ischaemia,
poor skin expansion, implant extrusion and capsu-
lar contracture.15–20 In summary, we support the use
of oncoplastic techniques in the appropriately
selected and counselled patients.

Breast reconstruction with
subpectoral prosthesis or tissue
expanders

The last chapter in this section, ‘Breast reconstruc-
tion with subpectoral prosthesis or tissue
expanders’, provides an excellent and thorough
discussion of one of the more common forms of
breast reconstruction following ablative surgery for
breast cancer. This method of breast reconstruction
is favoured by many patients and surgeons for its
numerous advantages which include relative techni-
cal ease, lack of donor-site morbidity, the use of
tissue with similar colour, texture and sensation,
comparatively short operative times and reasonably

rapid recovery times.21 Much of the authors’ discus-
sion revolves around the procedural and technical
aspects of the operation which naturally vary
between individual surgeons and institutions.
Although the details of patient selection and opera-
tive technique described are perfectly appropriate,
we offer the reader an alternative point of view
based on our years of clinical experience.

With respect to patient selection criteria, in Chapter
4 the authors state that a history of radiotherapy to
the chest wall is considered by many surgeons to be
a contraindication to reconstruction with implants
alone. The effects of radiation on the skin and
underlying muscle of the chest wall are well
documented as are the increased risks associated
with placing a prosthetic device in the subpectoral
plane.15–20 Although we agree that a history of radia-
tion therapy to the chest wall imparts an increased
risk of a suboptimal aesthetic result, skin flap
ischaemia, poor skin expansion, implant extrusion,
and capsular contracture, we are aware of studies in
the literature suggesting the contrary14 and the
existence of ongoing studies comparing these risks
to the risks associated with alternative breast recon-
structive procedures. Ultimately, we believe that a
history of radiation therapy – in and by itself – is
not an absolute contraindication to reconstruction
with implants alone, and that the decision of recon-
structive technique should be made on an individ-
ual basis between a well-informed patient and their
surgeon.

The authors offer the option of placing a permanent
implant in the submuscular plane immediately after
an ablative breast procedure. As discussed in our
response to ‘skin-sparing and skin-reducing mastec-
tomy’ (Chapter 3), with the exception of the small,
non-ptotic breast, our preference instead would be
to place tissue expanders in this setting. We again
cite our concern that an implant designed and
selected to provide the appearance of a full breast
mound may place undue tension upon the
unexpanded, newly created mastectomy skin flaps.
Such tension may increase the risk of epidermoly-
sis, partial flap necrosis or even full thickness skin
and/or muscle loss. In the setting of immediate
reconstruction with submuscular implants, we place
primarily tissue expanders and limit our intraoper-
ative expansion to 200 ml in the average sized
patient. Subsequent expansions may be carried out
in a routine fashion, and exchange for permanent
implant may be performed at a later date.

We would next comment on the use of combined
implantable devices discussed in Chapter 4. These
devices which serve as both tissue expanders and
permanent implants are placed in the submuscular
plane and inflated through a remote port placed in
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a nearby location, usually laterally along the anterior
axillary line. When expansion is complete, the port
can be removed under local anaesthesia leaving the
inflated device in situ as a permanent prosthesis.
This appears to be an attractive option. It is techni-
cally very straightforward and its use obviates the
need for a second procedure – exchanging the
expander for a permanent implant. Yet in clinical
practice we find that the use of this one-stage device
deprives the surgeon of an opportunity to surgically
correct the expanded skin and adjust the inframam-
mary fold at the exchange procedure which most
agree is a key step in achieving optimal aesthetic
results. Its use also precludes the option of chang-
ing to a silicone prosthesis should the patient
become dissatisfied with the look or feel of saline
during expansion.

The authors next emphasize the importance of
preserving the inframammary fold during ablative
surgery as critical. We suggest that preservation of
the fold is not critical to optimal reconstruction and
its value in reconstruction is, at best, controversial.
Anatomical studies have demonstrated extension of
breast tissue below the inframammary fold.
Therefore the caudal limit of dissection remains
variable among subjects. In addition, because the
implantable device is placed in the submuscular
plane the newly created fold of the reconstructed
breast is a function of the inferior margin of the
device and not the anatomical inframammary fold.

With respect to the creation of the submuscular
pocket, we believe it important to specifically state
the limits of dissection which are dependent on
anatomic landmarks, preoperative markings and the
dimensions of the contralateral breast. Specifically,
the base dimensions of the contralateral breast –
independent of volume – should be the primary
determinant in selecting the appropriately sized
device for reconstruction. The superior limit of
dissection should be guided by a preoperative
marking placed on the skin at the junction of the
chest wall and the superior pole of the breast. The
lateral limit of dissection should be sub-serratus
accommodating the width of the selected tissue
expander to correspond to the base width of the
breast being reconstructed. Dissection past this point
may result in a laterally placed expander and subse-
quently the permanent prosthesis. The medial limit
of dissection should be guided both by preoperative
markings as well as the origin of the pectoralis major
muscle along the costal–sternal junction. Medial
dissection beyond this limit may result in synmas-
tia, an aesthetically unpleasant complication. Our
inferior dissection goes beyond the inferior border of

the pectoralis major muscle and continues in a plane
between the rectus muscle and its anterior fascia.
Traditionally, the fascia has been lifted off the
muscle for a distance of approximately 1 cm inferior
to the preoperative inframammary fold. However,
with the advent of the new contoured tissue
expanders, the inferior dissection may be limited to
the level of the anatomical inframammary fold. In
these cases a well-defined fold can be achieved in
some circumstances with the textured, contoured
device alone.

Other differences between the technique described
in Chapter 4 and our methods worthy of mention-
ing include our aseptic technique and expansion
methods. We prefer not to immerse either the
expander or the prosthesis in povidone iodine.
Manufacturers of these devices have warned against
the ‘dipping’ or ‘painting’ of these devices with
povidone iodine citing a possible increase in the risk
of implant rupture. In addition, some suggest a
correlation between the use of povidone iodine and
capsular contracture. Instead, we choose to irrigate
the pocket thoroughly with a heavily diluted
solution of povidone iodine and double-antimicro-
bial wash which has been shown in Phase III trials
to maximize control of the most common offending
(bacterial) organisms and to minimize the detrimen-
tal effects on wound healing.22 With respect to tissue
expansion methods, we do not perform serial expan-
sions guided by volume alone. Instead, we inflate
the expander weekly or every two weeks based upon
a target volume but limit the amount infused based
on the pressure generated by the injection of fluid.
In our experience, a pressure of 30 mmH2O should
not be exceeded.

A striking difference between the methods described
by the authors and our operandi concerns hospital
admission and length of stay. Our practice is in the
USA, and as opposed to the admission criteria and
hospital course in Europe described by the authors
our patients stay in the hospital for a much shorter
duration. In the USA, the average patient undergo-
ing mastectomy and immediate reconstruction with
implantable tissue expander is discharged after a 48-
hour uncomplicated hospital course, and exchange
of tissue expander for permanent prosthesis is most
often done on an outpatient basis. The hospital stay
for an uncomplicated pedicled TRAM flap recon-
struction is approximately 4 or 5 days. 

In summary, Section I of this book offers an excel-
lent overview of some of the more common materi-
als and techniques involved in non-autologous
breast reconstruction today. 
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Introduction

Breast reconstruction is an important component of
breast cancer management and should be a safe
procedure of appropriate complexity for the patient.
No significant functional deficit should ensue and
rates of complications must be minimized and any
subsequent delays in commencement of adjuvant
therapy following immediate reconstruction should
be avoided.

Professor Iginio Tansini,1 a surgeon in Pavia, Italy,
first introduced the latissimus dorsi (LD) myocuta-
neous flap in 1896 as a method for compensating for
tissue deficit following mastectomy, but only as
recently as 1976–1977 has this method been
employed with the intention of reconstructing a
breast mound (Olivari,2 Mulbauer and Olbrisch,3 and
Schneider et al4)

Breast reconstruction using the LD flap in conjunc-
tion with a prosthesis was probably the commonest
reconstructive procedure until the early 1980s when
its popularity waned. This was because of three
principal drawbacks of this procedure:

• problems with the prosthesis (migration and
capsular formation)

• large scar on the back (seroma formation
common)

• need for contralateral breast reduction to
achieve symmetry.

The high rate of capsular contracture with the
implant led to many surgeons abandoning this
technique, but the advent of textured prosthesis

greatly reduced this particular complication
especially when complete muscle coverage of the
implant could be obtained. The scar at the donor site
on the back can be very prominent in thin individ-
uals and it may not always be possible to contain
this within the territory of the bra strap.
Preoperative planning and marking of the skin
island on the back is very important.
Notwithstanding these comments, the donor-site
scar is not considered to be of major concern to
many patients according to data collected by
ourselves.

Breast symmetry is a principal objective in any form
of breast reconstruction and is difficult to achieve in
patients with large and ptotic breasts without carry-
ing out a contralateral reduction. Greater bulk of
tissue is potentially available with a rectus
abdominis flap (transverse or vertical), but this is a
more complex and lengthy procedure especially
when a free graft involving microvascular anasto-
mosis is chosen. 

An LD flap reconstruction is suited to patients with
moderate sized breasts and symmetry may be poss-
ible (without contralateral surgery) when an inflat-
able prosthesis is placed beneath the myocutaneous
flap. This permits greater final volume together with
a degree of ptosis which much enhances the
ultimate appearance. The latissimus dorsi muscle is
supplied by the thoracodorsal artery and vein; these
are substantial vessels and the flap is generally
robust. Upon entering the muscle, the main arterial
trunk branches into a rich network of smaller tribu-
taries which provide a rich blood supply both for
the muscle itself and for the overlying skin. It is
essential that the skin island actually lies within the
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anatomical boundaries of the muscle to ensure that
it receives vascular input from perforating vessels in
the underlying muscle. Provided that these condi-
tions are adhered to, complications such as flap
necrosis are uncommon with this technique and
functional deficits are only apparent in regular
swimmers, golfers and tennis players.
Reconstruction with the LD flap is now considered
to be the primary procedure of choice for many
patients for reasons of robustness, potential tissue
bulk (with prosthesis) and low rates of complica-
tions.5–8

Surgical anatomy

The latissimus dorsi is a large muscle and arises
from the lower six thoracic spines, the posterior
layer of the lumbar fascia and the iliac crest. In
addition there are muscle slips from the lower four

ribs and occasionally from the inferior angle of the
scapula. The muscle converges towards the axilla
where it wraps around the lower border of the teres
major muscle and inserts into the floor of the bicip-
ital groove of the humerus. The lateral part of the
muscle is closely associated with the serratus
anterior muscle on its deep aspect. The latissimus
dorsi muscle has two free borders, (i) an upper
border passing from the posterior axillary line to the
sixth thoracic spine and (ii) a lateral border demar-
cating the midaxillary line (Figure 6.1).
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Figure 6.1 Anatomy of the latissimus dorsi muscle.
Note that the muscle takes origin from the lower six
thoracic, lumbar and upper sacral spinous processes via
the thoracolumbar fascia together with the iliac crest. In
addition there are muscle slips from the lower three or
four ribs and the inferior angle of the scapula and there
are fascial attachments to the serratus anterior muscle.

Figure 6.2 Position of skin incisions on the breast (a)
and on the back (b) prior to surgery (patient should be
fully cooperative and premedication withheld until
marking is complete). (a) An elliptical breast incision is
made centred around the nipple–areola complex and
lying in an oblique direction. It can be extended into the
axilla if necessary. The medial limit of the incision
should be as close to the nipple as possible. (b) The
donor ellipse on the back is placed relatively high when
the breast ellipse is centred more inferiorly and placed
lower when the breast lesion lies more superiorly.
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The latissimus dorsi muscle is supplied by the
thoracodorsal branches of the subscapular vessels
which arise from the axillary trunk. The thora-
codorsal vessels give off a branch to the serratus
anterior muscle and when blood flow within the
thoracodorsal vessels is interrupted, blood can pass
from the serratus anterior muscle as an alternative
source. Arterial branches entering the lateral border
of the muscle divide into a rich network supplying
the muscle and overlying skin. The skin paddle can
be harvested in any orientation, but should not
extend more than 2–3 cm beyond the edge of the
underlying muscle (Figure 6.2). 

The latissimus dorsi muscle is supplied by the
thoracodorsal nerve which arises from the posterior
cord of the brachial plexus and runs along the upper
part of the muscle medial to the corresponding
artery and vein.

Contraindications to LD flap
reconstruction

Use of the latissimus dorsi muscle for reconstruction
may be restricted on account of the following
factors:

• previous thoracotomy
• atrophy of the muscle secondary to surgical

damage of the vascular pedicle or radiation-
induced injury.

The functional status of the muscle can be tested
directly by asking the patient to touch the contralat-
eral buttock against resistance. Assessment of
muscle bulk will provide some indirect indication
of function. The lateral edge of the muscle is diffi-
cult to palpate when atrophic, and tends to lie more
horizontally. For those patients undergoing delayed
reconstruction and who have already had a surgical
intervention (± radiotherapy) it is prudent to check
the integrity of the vascular pedicle with either
Doppler ultrasonography or angiography (the former
is non-invasive and the preferred method).

Immediate reconstruction

Preoperative marking of the skin

With the patient standing upright, the mastectomy
incision (ellipse) is drawn on the anterior thoracic
wall. It is crucial to mark the level of the infra-
mammary fold, and this must be preserved during
any subsequent mastectomy and reconstruction. The

mastectomy incision should not encroach upon the
region of the anterior axillary fold, and the lateral
part of the incision should lie within the mid/pos-
terior region of the axilla. An obliquely directed
incision is preferable to a transverse one as the
medial end will be less visible when the patient
wears a low V-neck dress. The maximum width of
the skin island on the back should not exceed 12 cm
(maximum) and usually ranges from 7 cm to 12 cm.
Larger areas of skin create a defect which is difficult
to close primarily without undue tension. Should
the patient have large breasts, it is preferable to
insert a tissue expander beneath the myocutaneous
flap rather than a definitive prosthesis. It is our
preferred method to place the skin paddle as low as
possible (close to the ilium) so that the scar lies
below the dress line. The precise position and orien-
tation of the skin island will be governed by the
features and position of the mastectomy defect. It is
important to allow for rotation of the flap when
planning the final position and angle of lie of the
skin island. When performing immediate recon-
struction, the lower mastectomy flap and infra-
mammary fold should be carefully preserved.
Skin-sparing mastectomy can be employed, via a
small peri-areolar incision with a lateral extension if
necessary to access the axillary contents. In this
situation, only a relatively small area of skin need
be harvested with the myocutaneous flap, but the
siting of this must be carefully judged. In circum-
stances where no skin is required, a linear incision
is made in a relatively lateral position. In very thin
patients, it may be possible to harvest the muscle
alone through the mastectomy incision thus avoid-
ing any scar on the back.

Details of the operative procedure

Positioning
The patient should be placed in the lateral position
with the side to be operated on uppermost. The
ipsilateral arm is supported on a bracket.

Mastectomy
The mastectomy is performed first and this is facil-
itated by slightly rotating the patient posteriorly
ensuring that they remain in a stable position on the
operating table. The axillary contents should be
cleared in continuity with the mastectomy and it is
safest to identify and isolate the thoracodorsal trunk
as a first step. With the patient in the lateral position
the vascular pedicle lies more superficial than in the
usual supine position and care is needed to prevent
damage to this structure when dissecting deep to the
clavipectoral fascia at the outer border of the
muscle. The position of the patient’s arm and
pectoralis major muscle will facilitate access to the
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apex of the axilla and the operator should beware of
the vertical course of the axillary vein with the
patient in the lateral position.

Harvesting of the flap
Upon completion of the mastectomy component of
the operation, it is convenient to rotate the operat-
ing table slightly anteriorly (the patient is rotated
away from the surgeon which facilitates dissection
of the myocutaneous flap). As mentioned above, in
the event that no skin island is required, the latis-
simus dorsi muscle can often be successfully
harvested from the mastectomy wound with the aid
of two large retractors. Otherwise the skin of the
back is incised along the pre-marked lines with the
blade angled obliquely away from the skin to avoid
overhang. The dissection proceeds within the plane
between the muscle fascia and subcutaneous tissue;
excessive amounts of fat should not be left on the
muscle and attempts made to harvest the whole of
the muscle and at the very least, the skin island
should be entirely encircled by muscle. The muscle
dissection can commence along the anterior border
which has already been freed and identified during
the axillary dissection. The deep surface of the latis-
simus dorsi muscle is closely related to the serratus
anterior muscle which must be carefully dissected
free and not inadvertently elevated with the LD
myocutaneous flap. Finger dissection can be used to
free the muscle from loose areolar tissue in the
region of the inferior border of the scapula. Once
mobilized, the muscle can be divided along the
inferior and medial borders to detach the muscle
from the ilium and vertebral column. Extreme care
is taken with the final stages of dissection as the
insertion of the muscle in the humerus is
approached. Division of the humeral attachment is
not mandatory and is probably not warranted in the
first instance if the flap can be adequately trans-
posed to the appropriate position without undue
tension. The flap is passed through the tunnel
beneath the skin bridge separating the mastectomy
and donor-site wounds. If the flap cannot reach
across medially, then the insertion of the muscle at
the humerus should be divided (with the pedicle
seen and protected at all times). The back wound is
closed with interrupted sutures to the deep fascia
and a continuous subcuticular suture. A suction
drain is placed at the donor site and orientated
inferomedially towards the area of divided muscle.

Breast reconstruction
Once the donor site is closed and dressed, the patient
can be repositioned supine with both arms abducted
on arm boards and protected with padding. The
edges of the transposed muscle are carefully sutured
to the margins of the mastectomy cavity. The implant

is introduced into the resultant pocket and the
remaining edge of the latissimus dorsi muscle is
sutured to the margin of the pouch. It is helpful at
this stage to sit the patient up at an angle of 45° to
check the size, position and lie of the implant which
can be compared with the contralateral breast (both
breasts should be propped and draped). Where an
inflatable prosthesis is to be used, the valve can be
placed in the subcutaneous space in the region of the
axilla or on the lower anterior chest wall (ease of
access). Suction drains should be placed deep to the
implant and within the axilla. Superficial drains can
also be used if deemed necessary. Full antibiotic
cover is essential (anti-staphylococcal agent) and
additionally the implant can be soaked in an antibi-
otic or antiseptic solution prior to insertion. The skin
of the mastectomy flaps is sutured to the donor skin
island with a continuous subcuticular technique
using monofilament material.

A prosthesis may not be required in patients with a
small contralateral breast, and additional bulk from
the autologous tissue alone can be obtained by
folding redundant muscle underneath the skin
island (Figure 6.3).

Patients can receive radiotherapy to the chest wall
following reconstruction with an implant and latis-
simus dorsi flap; it is preferable that the implant is
completely protected by muscle and does not lie
partially subcutaneously. This may occur in the
lower aspect of the reconstructed breast where the
inferior border of the muscle is sometimes sutured
directly to the subcutaneous tissue of the lower
mastectomy flap rather than to the chest wall.

In patients without palpable disease in the axilla,
the operation can be commenced by raising the LD
flap with the patient in the lateral decubitus
position. After the flap has been completely
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Figure 6.3 Folding of the latissimus dorsi muscle to
provide bulk for the breast mound.



mobilized it is positioned and fixed in a subcuta-
neous pouch just lateral to the breast which can be
retrieved at the completion of the mastectomy. The
donor site wound is then closed and the patient
repositioned supine on the operating table.
Adopting a supine position allows the mastectomy
and reconstruction part of the operation to be under-
taken with greater ease. 

Delayed breast reconstruction

The surgical technique for delayed breast recon-
struction is essentially similar to that for immediate
reconstruction, but with some important differences.
It is essential to reconstitute the inframammary fold,
and on occasions it is preferable to make a fresh
incision on the chest wall rather than open up the
mastectomy scar. More commonly, the mastectomy
scar is excised and the skin island placed within the
space created at the site of the original mastectomy
wound.

Following a radical mastectomy (Halsted) with sacri-
fice of the pectoralis major muscle, a new anterior
axillary fold can be fashioned from the latissimus
dorsi muscle. The humeral insertion is divided and
reattached to the residual pectoralis tendon and
clavicle. Where the pectoralis tendon cannot be
located, the muscle is sutured directly to the
humerus at the former site of insertion of the
pectoralis major muscle. When this manoeuvre is
necessary, it is useful to place the donor skin island
more superiorly on the back in proximity to the tip
of the scapula. Transposition of the muscle will then
enable the skin paddle to fill any defect in the
subclavicular space. Further tissue bulk may be
obtained by de-epithelializing part of the skin island
and placing this beneath the superior flap. This
method can be employed in cases of congenital
absence of the pectoralis muscles (Poland syndrome).

Step-by-step demonstration of
an LD flap myocutaneous flap
reconstruction and left modified
radical mastectomy (Figures
6.4–6.28)

The operation commences with raising of the flap
(left side of the patient). The patient is positioned in
the right lateral decubitus position with the arm
slightly abducted and flexed forward on the arm
rest. The operating table is broken with a 20–30°
angle to better expose the flank of the patient.
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Figure 6.4 Left breast reconstruction with an LD flap.
An oblique island (8 × 18 cm) of skin marked on the
back.

Figure 6.5 Skin incision down to the muscular fascial
plane.

Figure 6.6 Anterior subcutaneous dissection as far as
the anterior border of the latissimus dorsi muscle.
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Figure 6.7 The anterior border of the latissimus dorsi is
mobilized and dissected from the serratus anterior
muscle.

Figure 6.8 Subcutaneous dissection to expose the
superior/posterior border of the latissimus dorsi muscle.

Figure 6.10 Lower/posterior dissection completed
exposing the serratus posterior muscle.

Figure 6.11 The mobilization of the latissimus dorsi
muscle continues in an upward direction. Large vessels
are clamped, divided and tied with absorbable material.

Figure 6.12 Cutting diathermy division of the medial
insertions of the latissimus dorsi close to the spine. At
this point one might find the lower end of the trapezius.

Figure 6.9 The lower/anterior insertions of the
latissimus dorsi on the ribs are divided with cutting
diathermy.
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Figure 6.13 The dissection continues along the
posterior/superior border of the latissimus dorsi.

Figure 6.14 The latissimus dorsi is dissected free from
the underlying serratus anterior muscle.

Figure 6.17 The latissimus dorsi flap completely
mobilized.

Figure 6.18 A pouch is now created on the upper
lateral chest wall as far as the lateral margin of the breast
disc.

Figure 6.15 The dissection continues cranially
separating the superior margin of latissimus dorsi from
the teres major muscle.

Figure 6.16 The dissection is continued as far as the
exposure of the thoracodorsal bundle where it divides to
supply a branch to the serratus anterior muscle.
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Figure 6.19 (a) A silk stitch is then inserted into the pouch from outside inside and then passed through the dermis of
the distal end of the island of skin of the LD flap. (b) Diagram of the stitch passed through the dermis of the distal end
of the skin of the flap.

Figure 6.21 After completion of the mastectomy the LD
will be retrieved and the stitch cut. The picture
demonstrates the LD flap with its thoracodorsal pedicle
in the dissected axilla.

Figure 6.22 Demonstration of the area of anterior left
chest wall that will be covered by the LD flap to
reconstruct the breast.

Figure 6.20 (a) The silk stitch is then passed from inside, out to the starting point. By traction on the stitch the LD
flap  is pulled and anchored in the pouch. The silk stitch is loosely tied on the outside. (b) Diagram showing the
anchoring stitch.
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Figure 6.23 A stitch of absorbable material is passed
through the distal end of the latissimus dorsi muscle.

Figure 6.24 The same stitch is then fixed to the lower
medial end of the mastectomy cavity (not to the pectoral
muscle).

Figure 6.25 (a) The medial superior and inferior fixation of the muscle. (b) Diagram of upper and lower medial
fixation of the latissimus dorsi muscle.

Figure 6.26 After suturing the
medial superior and lateral
borders of the muscle an opening
is left at the inferior border to
insert the tissue expander.
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Complications

Seroma formation
This is common at the donor site and can be readily
managed by repeated aspiration. Ideally the drain
should be retained postoperatively until the
drainage volume is less than 30–40 ml. Smaller
seroma collections will spontaneously absorb over a
period of 3–4 weeks.

Flap necrosis
Total necrosis of the LD flap is a rare occurrence. It
is usually a consequence of technical error and
resultant surgical insult to the vascular pedicle at
the time of reconstruction. Alternatively, the patient
may have been inappropriately selected for this form
of reconstruction on account of previous damage to

the pedicle. Partial loss of the flap can occur in up
to 5% of patients and is more common in the distal
portion of the flap. Infection and extrusion of any
underlying implant can follow, necessitating
removal of the implant with re-insertion 3–4 months
later.

Malposition of the implant
Migration of the implant can occur in a superolateral
direction. Placement of sutures between the latis-
simus dorsi muscle and lateral portion of the
pectoralis major can help minimize the incidence of
this complication. Displacement of the implant in
other directions is uncommon.

Capsular contraction
This complication is now much less frequent with
use of textured implants and with complete coverage
of the implant with overlying muscle (either latis-
simus dorsi or pectoralis major). Use of an inflatable
prosthesis can reduce capsule formation provided
inflation is carried out regularly. Some recommend
massage of the implant site 2–3 weeks after surgery.
Once a definite capsule has formed, open capsulo-
tomy should be carried out to remedy the situation,
but recurrent capsule formation is high.

Conclusion

On the basis of results of others and ourselves, we
would advocate breast reconstruction with a latis-
simus dorsi flap in conjunction with a prosthesis as
the preferred reconstructive option for many
patients. The following advantages are apparent:
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Figure 6.27 The port of the Becker tissue expander is positioned in a pouch created by blunt dissection on the lower
anterior chest wall. The opening of the pouch is closed to prevent the displacement of the port.

Figure 6.28 The completed operation.



• a relatively low complication rate
• minimal functional impairment
• good cosmetic results
• suitable method for a high proportion of

patients.

In addition, this method of reconstruction often
obviates the need for further reductive surgery to the
contralateral breast, and symmetry can usually be
achieved with a single operative procedure (Figures
6.29–6.38).
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Figure 6.29 Postoperative view, immediate
reconstruction.

Figure 6.30 Postoperative view, immediate
reconstruction.

Figure 6.31 Postoperative view, immediate
reconstruction.

Figure 6.32 Postoperative view, immediate
reconstruction.

Figure 6.33 Postoperative view, immediate
reconstruction.

Figure 6.34 Postoperative view, immediate
reconstruction.
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Figure 6.35 (a) Preoperative view, delayed reconstruction.  Postoperative view, delayed reconstruction and
contralateral reduction.
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Figure 6.37 (a) Postoperative view, immediate reconstruction, without bras. (b) Postoperative view with bras.
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Figure 6.36 (a) Preoperative view and (b) postoperative view, delayed reconstruction.
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Figure 6.38 (a) Postoperative view, immediate reconstruction, without bras. (b) Postoperative view with bras.
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Introduction

The use of the transverse rectus abdominis myocu-
taneous (TRAM) flap for breast reconstruction was
first described by Hartrampf1 in 1982. The flap had
originally been employed as a method of obtaining
skin and soft tissue cover of the chest wall follow-
ing extensive surgical extirpation for breast cancer.
Its potential use in recreating a breast mound was
introduced shortly thereafter.

Anatomy

In contrast to the latissimus dorsi myocutaneous
flap, the muscular component of the TRAM flap
lacks both area and bulk which precludes its direct
deployment in remodelling a reconstructed breast.
Instead, the rectus muscle encases the superior
epigastric vessels and its principal role relates to
provision of an adequate blood supply to the skin
and subcutaneous tissue of the flap. The superior
and inferior epigastric vessels pass along the deep
surface of the rectus muscle (Figure 7.1), from origin
to insertion and anastomose around the para-umbil-
ical region by fine collaterals. It is the perforators
arising from the para-umbilical plexus which
provide direct blood supply to the flap. The
dominant blood supply to the infra-umbilical fold of
tissue is from the inferior and not the superior
epigastric vessels. The rectus abdominis muscle
takes origin from the symphysis pubis and pubic
crest and is inserted into the 5th, 6th and 7th costal
cartilages together with the xiphoid process. The
supra-umbilical portion of the muscle is regularly
interrupted along its course by tendinous intersec-
tions in which the fascia of the anterior rectus
sheath is closely adherent to the muscle. These
intersections correspond with the segmental distri-

bution of the myotomes during embryological devel-
opment and are usually three in number.

The fascia of the rectus abdominis muscle is
relatively tough and fibrous around the origin of
the muscle and progressively thins out at the level
of the arcuate line, below which the posterior
rectus sheath is deficient.2 Above the level of the
anterior superior iliac spine, the anterior rectus
sheath is formed by fusion of the aponeuroses of
three muscles (see Figure 7.1c). The sheath is
deficient posteriorly and the muscle lies in direct
contact with the fascia transversalis. Therefore,
below the arcuate line, the muscle is separated
from the peritoneal cavity by the fascia transver-
salis and peritoneum, together with a variable
amount of extraperitoneal fat. It is important to
understand these anatomical details to appreciate
surgical repair of the abdominal wall following
transposition of the rectus muscle and part of its
sheath. The bulk of the TRAM flap is composed of
a large island of skin and subcutaneous fat tissue
which derives its blood supply from the superior
epigastric pedicle. Initial reports of the technique
advocated raising the flap on a single muscle
pedicle which can adequately vascularize two-
thirds of the flap. Subsequently, bipedicled flaps
were employed in order to maximize the viable
volumes of flap tissue.

Monopedicled TRAM flap

Flap design

The flap should be marked out the day prior to
surgery with the patient in the standing, lying, and
finally, sitting positions. This permits assessment of
abdominal wall tissues and marking in the upright
position ensures symmetry of the abdominal scar.
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The anterior superior iliac spines will be at the same
level, thus yielding a horizontal scar. This marking
phase also provides an opportunity to clarify and
reinforce details of the operation with the patient. It
is imperative that the skin island is centred on the
para-umbilical perforators to guarantee optimal
blood supply to the flap. These can be identified

accurately with a Doppler ultrasound probe and
preoperative marking provides a valuable guide
whilst raising the flap. The majority of the sub-
umbilical skin should be included and the upper
margin of the flap should extend just proximal to the
umbilicus in order to preserve the para-umbilical
perforators.
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Figure 7.1 Anatomical details of the pedicled TRAM
flap. (a) Contralateral TRAM flap with its vascular supply
from the superior epigastric vessels. (b) The four areas (1,
2, 3, 4) of progressively decreasing vascularity for a
TRAM flap based on the left rectus muscle. (c) Transverse
section of the abdominal wall illustrating the muscular
and fascial layers. (d) Sagittal section of the anterior
lower thoracic and upper abdominal wall demonstrating
the intrathoracic and retromuscular course of the superior
epigastric vessels. It also illustrates how the upper
insertions of the rectus muscle lie anterior to the ribs
whereas the epigastric vessels are posterior. It is therefore
safe to divide the lateral superior portion of the rectus
muscle over the costal margin (dotted line in (a)) to
allow an adequate rotation of the flap. 
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Flap dissection

The upper skin incision is deepened down to the
level of the aponeurosis. The incision should be
bevelled to include umbilical perforators with more
subcutaneous tissue on the flap side. The upper
abdominal flap is undermined to the xiphoid
process and inframammary sulcus. Use of cutting
diathermy can help minimize blood loss during this
stage of the operation. The lower flap incision is
deepened to the aponeurotic plane and larger sub-
cutaneous vessels are controlled with ligatures.

It is customary to select the contralateral rectus
pedicle (although the ipsilateral pedicle can also be
used) as this is less likely to be included within any
subsequent radiotherapy field. The skin island is
mobilized to the midline with successive division of
para-umbilical perforators. The latter are often
disposed symmetrically and their location on one
side can predict the position of perforators on the
other side. On the side of the pedicle, the flap is
elevated until the lateral border of the rectus muscle
is reached. Undermining is continued for a further
2–3 cm until the first perforator vessels are identi-
fied. Those perforators at the lateral border of the
rectus can be safely sacrificed. The anterior rectus
sheath is incised immediately lateral to the perfora-
tors, and the muscle pedicle mobilized. The rectus
muscle should be isolated along its length from the
lateral border and subsequently freed on this under-
surface. The inferior epigastric pedicle should be
identified and traced to below the arcuate line corre-
sponding to the proposed level of division of the
rectus muscle. There are no perforating vessels
below the level of the arcuate line, and therefore
harvesting muscle distal to this line is unnecessary.
Attempts to do so will jeopardize abdominal wall
integrity on account of the absence of any posterior
rectus sheath at this level. Following division of the
muscle, its border should be anchored to the flap
with absorbable sutures to prevent shearing forces
which might damage perforators passing to the flap
from the underlying muscle. The muscle must be
separated medially from the linea alba along its
length and the umbilicus detached from the flap and
left in situ on the anterior abdominal wall. The
muscle is progressively mobilized proximally as far
as the costal margin with freeing of the muscle at its
costal insertion. Intercostal nerves and vessels
passing laterally are divided including the 8th inter-
costal nerve which ensures atrophy of the rectus
muscle and prevents unwanted contraction thereof.

With the flap fully mobilized on its pedicle, its
blood supply can be assessed by observing the
amount of bleeding from a small nick incision on
the contralateral side of the flap. This part of the flap
is furthest from the blood supply and if brisk red

bleeding is witnessed, the flap has a good blood
supply. Dark red bleeding associated with bluish
discoloration of the flap is an ominous sign and
indicates poor venous return. This portion of the
flap should be excised until bright red bleeding is
apparent. Where viability of the flap is in doubt, the
volume of tissue should be reduced and in extreme
circumstances an implant can be used to supple-
ment residual flap tissue. 

Excision of mastectomy scar

When a delayed reconstruction is undertaken, the
scar of the mastectomy is widely excised and
submitted for complete histological examination.
The inferior limit of the mastectomy flap dissection
should correspond to the future inframammary fold.
This should be placed slightly higher than the defin-
itive position to allow for the effect of closure of the
abdominal scar.

Transposition of the flap

In order to transpose the bulky flap from an abdom-
inal to thoracic location, a subcutaneous tunnel
must be created in the xiphisternal region. It is
important not to undermine beyond the medial limit
of the contralateral breast and the tunnel must be
wide enough to admit an average sized hand and
this will ensure ease of transposition without
constriction of the pedicle. During transposition of
the flap it is important to check the flap is neither
twisted, strangulated nor under any tension.
Moreover, prior to transposition, the tunnel should
be meticulously inspected for haemostasis, as any
collection of blood within the tunnel can restrict
blood supply to the flap secondary to compression
of the vascular pedicle. The flap is transposed in an
anticlockwise direction if on the right, and clock-
wise if on the left. Ipsilateral and monopedicled
flaps are becoming increasingly popular, but these
involve some angulation and torsion of the muscle
which can compromise venous return. An advantage
of the ipsilateral pedicle is that it minimizes any
epigastric bulge which can persist indefinitely.

The flap can be placed at different angles in order
to judge the best orientation, although during the
phase of remodelling and positioning of the flap,
care is needed to avoid placing the muscle pedicle
under any further tension. Excess tissue can be
excised and additional skin is de-epithelialized and
buried under the native chest wall skin. In delayed
reconstruction the inframammary fold must be
reconstructed and in the case of immediate recon-
struction, this structure should be preserved during
mastectomy in order to obtain optimal results.
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Abdominal closure

Whilst the new breast is being modelled, the abdom-
inal wall can be repaired simultaneously. Careful
and accurate repair of the rectus fascia is very
important. In those cases where much of the fascia
has been preserved during harvesting of the flap and
the quality of tissue is good, the defect can be closed
primarily using non-absorbable, interrupted sutures
which include all layers of fascia. This should be
reinforced with a second continuous layer of non-
absorbable suture (nylon or prolene). Where the
aponeurotic defect is large (or for personal prefer-
ence), synthetic mesh can be employed for closure
of the abdominal fascia. This mesh is sutured later-
ally to the cut edge of the rectus sheath and medially
to the linea alba (or cut medial edge of the rectus
sheath) with non-absorbable sutures. This mesh will
lie directly beneath the subcutaneous tissues and the
latter together with skin are approximated after
breaking the operating table. Two large suction
drains are placed deep to the subcutaneous tissues
prior to closure of superficial layers. Finally, the
umbilicus is exteriorized and during closure of the
aponeurotic defect care must be taken to avoid
drawing this structure away from the midline. A
contralateral plication of the anterior rectus sheath
may be necessary to restore the position of the
umbilicus when this structure has been pulled
across from the midline. Alternatively, the umbili-
cus can be excised and a new one fashioned by the

technique of invagination. The new orifice for the
umbilicus should be either triangular or rounded
and not too large so as to encourage inversion of the
scar which thereby becomes less conspicuous.

Bipedicled TRAM flap

When a large volume of tissue is required or there is
an increased risk of flap necrosis, the flap can be raised
on a dual pedicle using both muscle bellies of the
rectus abdominis. This enhances the blood supply to
the flap, but at the expense of abdominal wall integrity.
The technique is similar to that for a monopedicled
flap and the muscles are divided distally at or just
beyond the arcuate line. Some surgeons1 attempt to
preserve a strip of muscle laterally (about 2 cm) rather
than sacrificing the whole muscle. However, this is
unlikely to confer any functional advantage as the
residual muscle will be denervated and ultimately
shrink and become fibrosed. Others contend that these
muscle strips remain well vascularized and do
contribute to the strength and security of abdominal
wall closure. There is additional muscle bulk in the
epigastric region following transposition with this
approach. However, there tends to be muscle atrophy
over the course of a few months and bulging of the
muscle pedicles becomes less apparent. The abdomi-
nal wall should always be repaired with a mesh after
harvesting a bipedicled TRAM flap.
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Step-by-step demonstration of a bipedicled TRAM flap (Figures
7.2–7.20)

Figure 7.2 Preoperative assessment of the adequacy of
redundant skin and subcutaneous tissue in the infra-
umbilical region.

Figure 7.3
Preoperative
marking for a
bipedicled
TRAM flap.
Points A, B, C
and D marked
on the flap and
chest wall
indicate the
direction of
rotation of the
flap.
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Figure 7.4 Incision of the skin and subcutaneous tissue
along the upper margin of the flap just superior to the
umbilicus.

Figure 7.5 The upper abdominal wall is dissected free
from the fascial layer up to the level of the costal
margins.

Figure 7.6 In the region of the xiphisternum on the side
of the mastectomy, a subcutaneous tunnel is created to a
size which admits a fist and through which the flap will
be passed.

Figure 7.7 Incision along the inferior margin of the
TRAM flap.

Figure 7.8 Lateral and inferior portions of the flap are
dissected free from the fascia as far as the perforator
vessels.

Figure 7.9 Demonstration of  perforator vessels
emerging through the fascia and passing into the flap.
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Figure 7.10 Circumcision of the umbilicus Figure 7.11 The umbilicus is fully mobilized and
separated from the body of the TRAM flap.

Figure 7.12 Following division of the lateral border of
the rectus sheat, the inferior epigastric vessels are
identified above the arcuate line and clamped prior to
division.

Figure 7.13 Division of the inferior epigastric vessels

Figure 7.14 Mobilization of the right rectus muscle. Figure 7.15 Mobilization of both rectus muscles.
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Figure 7.16 View of the mobilised TRAM  flap  on a
dual pedicle in preparation

Figure 7.17 View of the two rectus muscles fully
mobilized up to the level of the costal margins.

Figure 7.18 The TRAM flap is delivered into the
mastectomy defect prior to reconstruction of the breast.

Figure 7.19 Appearance of the breast in the early post-
operative period.
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Figure 7.20 (a) Preoperative view prior to delayed TRAM flap reconstruction following left modified radical
mastectomy. (b) Postoperative view following left (monopedicled) ipsilateral TRAM flap and simultaneous reduction of
the left breast.

ba

Figure 7.21 (a) Preoperative view of a patient with a grade 4 capsular contracture following reconstruction with
simple tissue expansion. A revised reconstruction was undertaken with a TRAM flap. (b) Postoperative view of the same
patient following a left monopedicled ipsilateral TRAM flap.
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Figure 7.22 (a) Preoperative view of a patient prior to a delayed bipedicled TRAM flap reconstruction following a left
mastectomy. (b) Postoperative view of the same patient after left bipedicled TRAM flap reconstruction and simultaneous
contra-lateral breast reduction.

ba

Figure 7.23 (a) Preoperative view of a patient prior to bilateral mastectomies and reconstruction with a split
bipedicled TRAM flap. (b) Postoperative view of the same patient following reconstruction.
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Variants of the pedicled TRAM
flap

Skin sparing mastectomy

Skin-sparing forms of mastectomy are increasingly
being undertaken in patients with both invasive and
in situ breast cancer. When a strictly circumareolar
incision is used, only a relatively small disc of
epithelialised skin is required and the remainder of
the flap skin can be de-epithelialised and buried
beneath the native breast skin envelope. These
techniques yield excellent cosmetic results and little
‘sculpturing’ of the TRAM flap is required.3

Bilateral reconstruction

The bipedicled flap can be divided and used for
simultaneous bilateral breast reconstructions.

Delayed TRAM flap

The inferior epigastric vessels can be ligated 15 days
prior to definitive surgery in order to increase blood
flow within the superior epigastric system of
vessels.4–5

Advantages and complications
of TRAM flap reconstruction

Advantages

A principle advantage of TRAM flap reconstruction
is creation of a breast using exclusively the patients
own tissues and avoiding the need for any implant.
Furthermore, the reconstructed breast has a shape
and consistency which approximates much more
closely to a natural breast than is attainable with
implant reconstruction. In particular, it is possible
to reproduce ptosis and a more natural slope to the
upper part of the breast. Overall, TRAM flap recon-
struction yields the best natural shape of the breast,
possibly with long term lower costs.6

Specific complications

Abdominal wall herniation: The authors7 report a
10% incidence of abdominal wall herniae in their
reconstructive practice (1980–1985), and this figure
has fallen to 2% in recent years.8 The incidence of
abdominal wall herniation is dependent on
technique of abdominal wall repair; the selective
and appropriate use of non-absorbable mesh is
particularly relevant. Some surgeons always employ
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Figure 7.24 (a) Preoperative view of a patient having
previously undergone bilateral prophylactic mastectomy
and reconstruction with tissue expansion. Bilateral
capsular contracture subsequently developed, leading to
a revised reconstruction using autologous tissue. (b)
Postoperative view of the same patient following
reconstructioin with totally deepithelialized bilateral
TRAM flaps.
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mesh, whilst others never use prosthetic material to
reconstitute the abdominal wall. Each case should
be judged individually at the time of operation.
Assessment of the size of the aponeurotic defect
with the thickness and tension of the rectus sheath
are important factors in deciding whether prosthetic
mesh is required.

Donor site necrosis: Skin necrosis is prone to occur
either at the mid-point of the abdominal wound
(point of greatest tension) or at the umbilicus. It is
often better to excise any necrotic zones rather than
manage conservatively with prolonged periods of
regular dressing which ultimately results in a broad,
thickened and rather ugly scar.

Haematoma: Extensive undermining of the abdomi-
nal flaps predisposes to bleeding and haematoma
formation. This can be minimised by use of cutting
diathermy and adequate suction drainage. Similarly,
bleeding beneath the mastectomy flaps may result in
a discrete haematoma requiring surgical evacuation.

Infection: Infective complications occur secondary
to a non-absorbed haematoma, fat necrosis or partial
necrosis of skin and subcutaneous tissue at the flap
extremity. Furthermore, use of prosthetic material to
close the abdominal wall is associated with increase
rates of infection and occasionally may necessitate
removal of the mesh due to chronic infection of the
abdominal wall with fistula formation (about 1% of
the cases). Prophylactic antibiotics should always be
used when mesh is employed.

Flap necrosis: Partial flap necrosis is more common
with pedicled than free TRAM flap reconstruction.
Small areas of superficial necrosis can be resected
under local aneasthetic or left to heal by secondary
intention. Larger degrees of necrosis (more than 15%
total surface area of flap) usually demand resection

under general anaesthesia and formal re-shaping of
the remaining flap tissue. The earliest signs of
impending necrosis are a bluish discoloration of the
flap at one or other apices. This may become appar-
ent within a few hours of surgery and progress over
the next 24 hours. The discoloured area darkens and
eventually turns black. Necrosis supervenes after 2-
3 days. Areas of necrosis should be excised to
prevent secondary infection. A relatively small area
of skin necrosis may be associated with a large
volume of underlying ischaemic fat.
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Introduction

Reconstruction of the breast demands accurate and
thoughtful replacement of breast tissue by careful
selection of volume provision combined with appro-
priate skin cover. Reconstruction demands symme-
try of the breast mound, accuracy of contour,
softness of feel and permanence of result.
Reconstructive procedures must be reliable and
planned with care and confidence such that any
morbidity at the donor site is acceptable. These
demands coupled with other factors including
increased patient expectations, disappointing results
with implant-only techniques and an unfounded
fear of silicone use have, in recent years, encouraged
the development of autologous methods of breast
reconstruction.

In appropriately selected patients the latissimus
dorsi muscle (usually in combination with an
implant) can reproduce breast shape, form and
consistency with high reliability. The donor site is
generally acceptable and the flap is reliable and its
anatomy well understood.

The pedicled TRAM (transverse rectus abdominus
myocutaneous) flap can provide the volume and skin
required for breast mound reconstruction but many
surgeons familiar with this technique would testify
to its sometimes fickle nature and potential for severe
complications. Careful selection of patients and
surgical planning is paramount for achieving success
with a pedicled TRAM flap. Strict criteria must be
applied to case selection and the procedure must be
performed in an environment of adequate clinical
support and anaesthetic management. Moreover, it is
essential that surgeons undertaking such procedures
possess an understanding of the basic principles of

flap anatomy and design, together with donor site
management and finer details of technique. Many
patients have unfortunately endured miserable and
protracted episodes of complications due to lack of
experience and knowledge on the part of their practi-
tioner. Problems may arise from failure of the flap
itself, but much morbidity can result from surgical
insult at the donor site and this can be a source of
distress to the patient. Harvesting a flap can involve
extensive dissection and even sacrifice of both rectus
abdominus muscles.

The pedicled rectus abdominus flaps are based on
the superior deep epigastric system rather than the
dominant inferior deep epigastric artery and vein.
There are few other examples of flaps designed on
secondary vascular axes but this has become
common practice in breast reconstruction partly due
to limited availability of reconstructive surgeons
with microvascular skills. Some patients may there-
fore have undergone pedicled TRAM flap recon-
struction when a free flap would have yielded
optimal results. Free tissue transfers have the advan-
tages of flexibility in flap design coupled with
durability of tissue bulk with maintenance of
volume based on the inferior deep epigastric supply.
Flap failure rates are generally less than 5% and
usually lead to the complete loss of flap in accor-
dance with the ‘all or nothing’ concept. Attention to
case selection, planning and technique will
minimize the chance of flap failure. 

In appropriate circumstances free tissue transfer can
deliver a large volume of tissue to the anterior chest
wall and provide sufficient tissue bulk to compen-
sate for very substantial mastectomy defects.
Abdominal free tissue transfer techniques fall into
three main categories, which reflect different anatom-
ical approaches to harvesting of the flap tissue:

89

8 Autologous breast
reconstruction using
abdominal free flaps
Adam Searle



• the basic free transverse rectus abdominus (free
TRAM) flap

• the muscle sparing TRAM (msTRAM) flap 
• the deep inferior epigastric perforator (DIEP)

flap.

Anatomy of abdominal free
flaps

The skin and adipose tissue of the trunk are vascu-
larized through a network of microscopic and
macroscopic vessel patterns. Unlike the extremities
where systems of fasciocutaneous vessels dominate,
the fat and the skin of the anterior abdominal wall
is maintained on musculocutaneous vessels. In the
lower anterior donor area the dominant blood
supply comes from the deep inferior epigastric
artery and vein which arise at the midinguinal point
from the femoral axis. Several branches can be
identified distally, however, the most important
branches unite to form clearly defined conduits.
These vessels can be up to 3 mm in diameter at their
origin and are located deep to the rectus muscle in
the extraperitoneal fat (Figure 8.1). Though previous
abdominal surgery might compromise these vessels,
routine appendicectomy and caesarean section scars
rarely affect the availability and suitability of these
vessels for reconstruction.

It is possible to dissect up to 7–10 cm of deep
inferior epigastric axis lying lateral and inferior to
the rectus muscle. This well defined and dominant

vascular pedicle passes deep to the lateral margin of
the muscle between 6 and 10 cm superior to the
attachment of this muscle to the pubic rim. The
pedicle is relatively adherent to the under surface of
the rectus muscle and gives rise to a variable pattern
of branches which in turn pass through the muscle
and the deep fascia to emerge through the super-
ficial fascia where they arborize to form the super-
ficial and subdermal plexus of vessels. The deep
inferior epigastric vessels provide a variable pattern
of muscular branches with anastomoses to lateral
segmental vessels. The passage of the perforators
through the muscle is also unpredictable with some
pursuing a rather short and others a long intramus-
cular course.

Once denervated the rectus muscle provides no long
term contribution to flap volume, which is entirely
dependent upon the skin and adipose tissue
supported by the vascular pedicle of the flap. The
pattern of perforating vessels varies but they are
generally arranged in two rows, one lateral and one
medial. Large flaps can be maintained on three, two
or even a single perforating complex. Preoperative
ultrasound can aid localization of perforators, the
largest of which may occupy the para-umbilical
zone. According to the angiosome concept single
perforators can supply their own and adjacent zones.
Understanding these principles allows the surgeon to
harvest a healthy flap on a very narrow base. 

Support from perforators alone is possible leaving
the muscle and its nerve supply intact – the pure
DIEP flap. Sometimes the arrangement of perforators
is such that a few fibres of muscle are unavoidably
removed but muscle damage is minimal with these
muscle-sparing flaps. In some circumstances a more
substantial muscle harvest is undertaken with sacri-
fice of a muscle segment measuring up to 8 or 10 cm
in length. Nonetheless, these options are less disrup-
tive than a pedicled harvest and are based on an
understanding of the anatomy to reduce any
compromise of abdominal wall musculature. 

Free abdominal flap transfer:
selection and planning

In many cases failures of free tissue transfers at any
site are attributable to poor case selection and inade-
quate planning, execution and postoperative support
of these complex surgical procedures. Procedures
involving free flaps are well tolerated by a broad
spectrum of patients but the long duration of surgery
demands that the general health status of the patient
is good. Obesity represents a relative contraindica-
tion in patients undergoing free flap transfer with
microvascular anastomosis. Similar considerations
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Figure 8.1 2.5 mm deep inferior epigastric vessels.



apply to smoking which is an absolute contraindi-
cation for pedicled flaps but a relative contraindica-
tion for free flaps.

Cosmetic abdominoplasty is a secondary issue in
patients undergoing breast reconstruction with
either free or pedicled TRAM or DIEP flaps.
Haemodynamic changes during lengthy surgical
procedures are considerable and place great
demands upon both patient and flap. These
demands are more likely to be tolerated when the
patient has a healthy cardiovascular and respiratory
system. Poor cardiovascular management can
irreversibly compromise a good microvascular
procedure. A hyperdynamic circulation with vasodi-
lation should be maintained together with an appro-
priate temperature. It is essential to ensure that these
criteria are fulfilled before embarking on free tissue
transfer techniques. It should also be noted that
patients deemed unsuitable for microvascular trans-
fer constitute a high risk for pedicled procedures.

Procedures involving free tissue transfer must be
performed in an environment where personnel are
familiar with the demands of microvascular recon-
struction as an atmosphere of trial and error is more
likely to result in flap failure. Programmes of preop-
erative fluid loading in conjunction with optimal
perioperative support enhance the success of
microvascular anastomosis. The majority of avoid-
able problems arise in the postoperative phase and
high dependency support is recommended for the
first 24 hours after surgery. This facilitates continu-
ation of the operative support programme and, more
importantly, helps identify problems at an early and
rectifiable stage. Problems with fluid balance and
temperature maintenance together with the devel-
opment of haematoma or anastomotic failure can be
corrected if recognized early. These measures may
avert the catastrophic loss of a flap. 

Therefore, appropriate patient selection coupled
with optimum perioperative management and atten-
tion to technical detail will collectively minimize
the chance of flap complications and ensure trans-
plant success. In addition to these fundamental
principles specific planning measures should be
tailored to each patient and their individual circum-
stances. 

An understanding of vascular anatomy will allow
the surgeon to identify which area of the flap has
the optimum blood supply. Areas of the flap are
divided into zones based on the perforators. The
area overlying the perforators is zone 1, those
adjacent are zones 2 and 3, whilst the area furthest
from the vascular input is zone 4. The latter has the
most tenuous blood supply but may be viable if the
deep epigastric system and its perforators are

adequate. Clinical assessment of this area requires
experience and judgement (it will not survive as part
of a unipedicled flap).

Having identified optimal zones a well-perfused flap
can be harvested and subsequently shaped accord-
ing to the required breast dimensions and contours
of the breast skin envelope. With the trend towards
skin-sparing mastectomy for immediate breast
reconstruction the requirements for flap skin have
lessened and much of the flap is de-epithelialized
and buried beneath the native mastectomy flaps. In
contrast, in delayed reconstruction there is a
demand for greater skin replacement and this must
be securely harvested over a well-perfused base.

Once the flap has been harvested it must be revas-
cularized by the host vascular supply at the recipi-
ent site using microvascular techniques. Pre-
operative planning includes a careful assessment of
the recipient vessels to ensure that they are of good
quality and are readily accessible. The thoracodor-
sal trunk provides a familiar and anatomically
predictable site for anastomosis. However, on
account of its location, microvascular surgery has to
be undertaken deep within the posterior axillary
region which can be technically challenging.
Furthermore, there is a risk of damage to the blood
supply to the latissimus dorsi muscle which may be
required at a later stage for any salvage procedure in
the event of flap failure. Anastomosis of the inferior
epigastric vessels to the thoracodorsal trunk can
restrict positioning and shaping of the flap, tending
to result in a rather laterally displaced reconstruc-
tion. It is therefore preferable to perform anastomo-
sis on to the internal mammary system (Figure 8.2).
This easily accessible vascular axis is reliable, toler-
ant of irradiation and provides good quality vessels
which are well matched in size to the deep inferior
epigastric vessels. 
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Figure 8.2 DIEP (deep inferior epigastric perforator) flap
revascularized onto internal mammary perforators.



Free tissue transfer: points of
technique

It is important, particularly when initially embark-
ing on free tissue transfer techniques, to be attentive
and consider each step of the procedure carefully.
This will help avoid inadvertent errors of technique
which may be irretrievable and lead to flap failure.
Microvascular surgery should be planned in a calm
manner so as to facilitate what is otherwise a poten-
tially difficult procedure. Flap ischaemia time
should be kept to a minimum. Therefore whether
reconstruction is immediate or delayed, the surgical
team must ensure that appropriate recipient vessels
are available prior to flap preparation. These basic
principles apply to delayed, immediate or skin-
sparing procedures. In some circumstances, internal
mammary perforators are of a size and quality which
permit them to be employed for the primary
microvascular anastomosis (Figure 8.3). However,
usually the internal mammary vessels need to be
formally exposed and dissected. This relatively
simple manoeuvre is performed by removing either
the third or fourth costal cartilage (Figure 8.4). 

Scalpel or diathermy incision through the perichon-
drium allows the subperichondrial space to be devel-
oped with blunt dissection, thus defining the costal
cartilage which can be either excised or removed using
bone ‘nibblers’. Once a segment of cartilage has been
removed, the posterior perichondrium is exposed at the
base of the operative site. This must be opened and
removed with great care to reveal the internal mammary
vessels (the arteries are pale in colour compared with
the dark purple vein). The vessels are prepared over a
length of 1–2 cm by ligating small branches and clear-
ing surrounding areolar tissue to permit the anastomo-
sis to be performed with technical ease.

Once the state of the recipient vessels has been
established and their suitability for microvascular
surgery confirmed, the flap can be raised on its
vascular pedicle. Unilateral flap preparation is
associated with limited muscle disruption on one
side, but bilateral flap techniques incur more exten-
sive muscle damage on both sides of the anterior
abdominal wall.

Conventional free TRAM flaps are perhaps the
easiest to design and harvest. The choice of axis,
ipsilateral or contralateral, will depend on the site
of the recipient vessels and the proposed extent of
rotation of the flap at the time of transfer. A straight-
forward approach is to harvest a flap on the
contralateral deep inferior epigastric artery and
allow zones 1 and 2 to be ‘coned’ to form the central
mass and projection. Zone 3 lies towards the axilla
whilst zone 4 (least well vascularized) is discarded.
Orientation of the flap in this way allows the deep
inferior epigastric vessels to lie in proximity to the
internal mammary system, thus facilitating anasto-
mosis (Figure 8.5). 

With this type of free TRAM flap, the central zone
1 overlies fascia and muscle which are harvested
with the flap. The resulting abdominal wall defect
is relatively large and must be carefully repaired,
either with or without synthetic mesh. Weakness of
the abdominal wall musculature is a potential
problem and can be demonstrated clinically in a
proportion of patients. Meticulous attention to surgi-
cal repair at the donor site can minimize hernia
formation. The harvested flap contains a complete
segment of transected rectus abdominus muscle,
well-defined deep inferior epigastric vessels and an
intact intervening portion of anterior rectus sheath.
Although this method results in less donor site
disruption than a pedicled TRAM flap, the proce-
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Figure 8.3 Internal mammary perforators are sometimes
available for anastomosis.

Figure 8.4 Internal mammary vessels exposed by
removal of a costal cartilage.



dure is associated with significant damage to muscle
and nerves – characteristic of larger donor sites.

It becomes apparent from examining the pattern of
blood supply to the flap that sacrifice of the entire
rectus abdominus muscle is not necessary. Although
there are variations between patients, the perforat-
ing vessels passing from the deep inferior axis
through the muscle and into fat and skin are
commonly arranged in medial and lateral rows. It is
usually possible to identify two or three substantial
perforators occupying a limited area of rectus
muscle which are adequate for the supply of the
whole flap. Under these circumstances, only that
portion of muscle related to the perforators need be
harvested and the remaining muscle fibres can be
left intact. This limited muscle harvest also permits
preservation of the segmental innervations which
will help improve function at the donor site. The
‘muscle-sparing TRAM flap’ therefore has clear
advantages and represents an advance in recon-
structive techniques (Figure 8.6).

This theme has continued with development of
techniques for complete muscle preservation which
have refined methods of free tissue transfer greatly.
Preoperative Doppler assessment of the anterior

abdominal wall allows identification of the size and
location of the deep inferior perforating vessels as
they pass from beneath the rectus up through subcu-
taneous adipose tissue and into the dermal plexus.
The abdominal wall flap can subsequently be raised
with relative ease over a substantial area, leaving
intact the area corresponding to selected perforators.
Dissection then proceeds very cautiously as the
surgeon identifies and isolates perforating vessels
which will supply the entire flap. In small-to-moder-
ate flaps, zones 1, 2 and 3 can be maintained on
single perforators, whilst larger flaps require two or
even three perforators and vessels should preferably
be centrally placed, though the exact arrangement and
size of vessels will vary. Clusters of perforating
vessels may be seen in tight groups and are a
welcome finding for the surgeon. Other arrangements
are associated with widely spaced perforators and can
be prepared only by extensive dissection. Some perfo-
rators have a short and direct transmuscular course,
passing through clefts between muscle fibres whilst
others have a long intramuscular course which
demands careful exposure as their progress to the
deep trunk is identified (Figure 8.7). Occasionally,
large perforating vessels are found passing around the
medial border of the rectus fibres allowing dissection
thereof without any muscle damage. In addition to
the benefits of muscle protection the DIEP flap allows
exposure and preservation of nerve branches as they
enter the lateral and deep surface of the muscle belly.
These techniques which maintain innervation of the
muscle segments, yield much reduced morbidity in
comparison to the extensive muscle resections under-
taken with pedicled flaps. 

Autologous breast reconstruction using abdominal free flaps 93

Figure 8.5 Anastomosis of the deep inferior epigastric
vessels on to the internal mammary axis.

Figure 8.6 Subtotal rectus harvest in a muscle-sparing
TRAM (transverse rectus abdominus myocutaneous) flap.



Once the free flap has been harvested, the general
intraoperative progress should be reviewed and the
microvascular procedure planned.

Haemostasis must be complete at the mastectomy
site and native skin flaps viable. The recipient
vessels (preferably the internal mammary artery and
vein) should be free of any adventitial connections
which may complicate microvascular anastomosis.
The operating microscope must be in full working
order and have been previously checked. Attention
to these details, together with careful planning, will
keep the ischaemia time of the flap to a minimum.
Though flaps can survive ischaemic episodes of up
to 4 hours, revascularization should ideally be re-
established within 1 hour of detachment. A variety
of technical ‘tricks and tips’ have been developed
which have made microvascular anastomosis an
efficient and satisfying procedure to perform.
Inadequate preparation will increase the chance of
an anastomotic failure with potentially catastrophic
results for the patient.

An often neglected, but critical, aspect of TRAM flap
techniques (pedicled and free) is the provision of
effective and appropriate anaesthetic support.
Maintenance of patient temperature and optimum
haemodynamic parameters coupled with an under-
standing of flap dynamics, will greatly contribute to
success. Patients in whom perfusion pressures and
temperature are suboptimal will be at risk of inade-
quate tissue perfusion and partial or complete flap
loss. Microvascular changes taking place during free
flap surgery impose profound physiological
demands which must be met by good perioperative
care if irreversible tissue hypoxia is to be avoided. 

These demands continue into the postoperative
period when attentive support is required. It is

advisable to undertake free tissue transfer
techniques only in an environment where high
dependency support and understanding is available
for at least the first 24 hours following surgery. A
high level of vigilance must be maintained at all
times over matters of fluid balance and drain care.

Summary

The transfer of large volumes of fat and skin from
the anterior abdominal wall to the mastectomy
defect has revolutionized breast reconstruction. In
well structured and appropriate circumstances,
carefully planned procedures permit the demands of
reconstruction (softness, symmetry and shape) to be
fulfilled. Free tissue transfer and refinements,
including perforator flaps, have greatly reduced the
clinical impact of donor site morbidity. Free tissue
techniques are an integral part of reconstructive
surgery and should be an option which is poten-
tially available to all women requiring breast recon-
struction.
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Figure 8.7 Perforator vessels dissected at their
intramuscular course.



Breast reconstruction with the
latissimus dorsi myocutaneous
flap

Following initial proposals for use of the latissimus
dorsi (LD) myocutaneous flap for breast mound
reconstruction post-mastectomy, several publica-
tions have addressed various issues relating to autol-
ogous tissue reconstruction with the LD flap.
Introduction of this method greatly increased the
scope for breast reconstruction and it gained
enormous popularity in the 1980s and was champi-
oned by the late John Bostwick III of Emory
University in the United States.1 One of the authors
had the honour of learning the LD flap technique
personally from him.

In Chapter 6, Modena and colleagues provide an
accurate description of the technique and emphasize
technical details which improve outcomes from
reconstruction with the LD flap.

The popularity of the LD flap has faded somewhat
with the advent of the transverse rectus abdominus
myocutaneous (TRAM) flap which provides suffi-
cient autologous tissue to permit reconstruction
without an implant. However, sometimes contra-
indications to use of a TRAM flap prevail with a high
risk of complications. Decisive patient selection is
critical to the overall success of reconstruction.2

There is a trend nowadays towards a return to recon-
struction with the LD flap for which indications have
broadened. In particular, improvements in implant
design with textured coated prostheses have dramat-
ically reduced the incidence of capsular contracture.

Scarring at the donor site can be minimized by
careful preoperative planning and marking together
with closure of the wound without tension.3 Seroma
formation can be reduced by insertion of subcuta-
neous ‘tacking’ sutures in a manner akin to that
suggested for abdominoplasties.4

Adjustment of the contralateral breast may be neces-
sary, although symmetry can be attained at the time
of reconstruction without any procedure to the
remaining breast. However, with the passage of time,
asymmetry may arise from ptosis of ageing and
changes in body weight.

In our opinion, the LD flap is best suited to small or
moderate sized breasts. Where ptosis is marked, a
mastopexy can be undertaken of the remaining
breast. Should a patient desire breast augmentation,
then the reconstructed breast can be made larger
than the normal side, into which an implant of the
appropriate size can be inserted. Patients with larger
breasts may benefit from reconstruction with an LD
flap in conjunction with a tissue expander, which is
usually sandwiched between the transposed LD
muscle and the chest wall musculature.5 The LD flap
should always be considered for reconstruction in
selected patients and optimum results are obtained
when carried out as part of an immediate recon-
structive procedure. Furthermore, skin-sparing
techniques permit transposition of a modest sized
skin island to replace the relatively small skin
deficit from mastectomy. These reduce size of the
scar at the donor site.

Implant volume can sometimes be difficult to evalu-
ate, especially when the normal breast is very ptotic.
We avoid simultaneous adjustment of the contralat-
eral breast at the time of immediate breast recon-
struction and prefer to allow time for stabilization of
size and shape of the reconstructed breast.

Postoperative radiotherapy is a cause for concern
amongst many reconstructive surgeons. This can
promote flap shrinkage and capsular contracture.
Although the LD flap is relatively robust, where
radiotherapy is a possibility, we advise that recon-
struction be postponed and undertaken after irradi-
ation (see comments Chapters 5 and 14).

We consider the inframammary fold as being one of
the crucial aspects of breast reconstruction and
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ideally it should be carefully preserved during
mastectomy for immediate breast reconstruction. For
delayed procedures, attention should be paid to
creation of a new inframammary fold.

We aim to harvest the largest possible muscle flap
in order to ensure complete coverage of the implant.
The tendon of the latissimus dorsi muscle should be
detached from the humerus to permit maximum
mobility of the flap and enable optimum fashioning
of the pocket and orientation of the skin paddle.

In conclusion, the LD flap has an important place
amongst the various techniques for breast recon-
struction and it will continue to be widely used by
future generations of plastic surgeons.

Pedicled TRAM flap
reconstruction

Since its original description by Carl Hartrampf,6 the
pedicled TRAM flap has gained immense popular-
ity and been employed extensively to manage post-
mastectomy breast reconstruction. Petit and
co-workers, in Chapter 7, provide an accurate and
precise overview of pedicled TRAM flaps. We share
many of their views and there is convergence of
opinion between ourselves and these authors.

It is our belief that breast reconstruction using autol-
ogous tissue is the gold standard amongst methods
of breast reconstruction following mastectomy. The
newly constructed breast is cosmetically superior
with great potential for matching the normal breast.
This technique should be encouraged, although it
does require a fully trained team and is a more
complex procedure than some other types of recon-
struction. Even though there are recognized risks,
the pedicled TRAM flap reconstruction has many
advantages, including a more natural feel with a soft
consistency and attainment of satisfactory ptosis. In
some circumstances, cutaneous sensation can
improve and variations in body weight are reflected
in the reconstructed breast. A large proportion of
patients appreciate the concomitant abdomino-
plasty, although this is a secondary issue in selec-
tion of patients for TRAM flap reconstruction.

As pointed out by the authors, there are two variants
of the pedicled TRAM flap. We prefer a mono-
pedicled TRAM flap, which usually has sufficient
volume of tissue to reconstruct a breast which
matches the contralateral side. When additional
volume is required to achieve a similar contralateral
breast size, free flaps with microvascular anastomo-
sis should be employed. When recipient vessels are
not considered suitable, a bipedicled flap is a satis-

factory alternative. Some patients with large breasts
prefer to undergo reduction of the contralateral
breast at the time of reconstruction. However, it is
advisable to plan a reductive mammoplasty/masto-
pexy as a secondary operation.

In order to optimize the vascularity of the abdomi-
nal segment to be transposed, the flap is fashioned
using the extended pattern with the upper incision
cut along a straight line backwards. This permits a
larger amount of skin and fat in the flap although
the final scar is longer.

Our personal preference is for the ipsilateral TRAM
flap, even though kinking of the epigastric vessels is
more accentuated. However, it avoids the trouble-
some epigastric bulge which can be a source of
complaint for many patients. A pre-operative duplex
Doppler ultrasound scan is recommended in order
to identify the more robust perforators and the most
reliable segment of abdominal tissue (this applies to
both ipsilateral and contralateral TRAM flaps).
Extensive scarring or postradiotherapy changes may
preclude use of the ipsilateral flap for immediate or
delayed procedures. 

Immediate breast reconstruction is recommended in
conjunction with a skin-sparing mastectomy (where
oncologically feasible) and a TRAM flap probably
yields the best results overall. The vascular supply
to the flap can be enhanced by performing a delayed
TRAM flap whereby the deep inferior epigastric
vessels are ligated in advance of surgery (7–14 days
preoperatively). This improves vascularity of the
flap which is important for high-risk patients.

An additional concern in the use of a pedicled TRAM
flap relates to abdominal wall weakness. This can be
minimized by use of a muscle-sparing technique
which involves conservative harvesting of the rectus
abdominus muscle.7 The lateral third of the muscle is
left untouched preserving the nerve supply; this is a
significant factor in maintaining abdominal wall
support.8 Alternatively, a prolene mesh can be used
to repair the defect created by muscle elevation. This
method not only strengthens the abdominal wall but
helps avoid umbilical distortion.

Complications of a pedicled TRAM flap include:

• Haematoma – two large-bore vacuum suction
systems are left in the wound for at least 3 days.

• Infection – extensive undermining of tissues
promotes bacterial growth and the risk of infec-
tion is higher when a mesh is used. All patients
should receive prophylactic antibiotics.

• Partial flap loss – this is more likely to occur in
obese patients and smokers and other higher
risk groups. Flap loss tends to occur when areas
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of tissue with a poor blood supply are incor-
porated into the flap. Necrotic tissue must be
debrided early and usually overlying skin does
not have to be sacrificed. Lumps of necrotic fat
can be mistaken for recurrent malignancy and
biopsy may be necessary to exclude the latter.

• Total flap loss – complete loss of a pedicled
TRAM flap is rare, but can occur secondary to
bacterial emboli following extensive sepsis.
Attention should be directed to the general
status of the patient and any further reconstruc-
tion performed as a delayed procedure.

• Sloughing of the abdominal wall – several
complications can affect the abdominal wall,
including partial umbilical necrosis, which is
more frequent in heavy smokers. Extensive
undermining or tension on the abdominoplasty
flap can lead to necrosis of varying severity with
potentially serious consequences for the
patient’s general health.

• Abdominal weakness and hernias – bulging and
weakness of the abdominal wall is more
common than true hernias. Several papers have
addressed the principal causes of abdominal
wall weakness and hernias and the longer-term
function of the abdominal wall following TRAM
flap surgery. There is general consensus that
insertion of a prolene mesh maintains optimal
integrity of the abdominal wall. All women
should be informed of potential problems with
abdominal wall morbidity following TRAM flap
reconstruction.

• Venous thrombosis and pulmonary embolism –
patients undergoing TRAM flap reconstruction
are at increased risk of deep vein thrombosis
and pulmonary embolism and should receive
prophylactic heparin perioperatively.

In conclusion, we advocate reconstruction with a
TRAM flap for replacing large volumes of tissue
removed at mastectomy. The technique yields excel-
lent cosmetic results and provides the patient with
the additional bonus of an abdominoplasty.

Autologous breast reconstruction
using abdominal free flaps

Free TRAM flap

A crucial aspect of breast reconstruction is choosing
the most appropriate operation for each patient.
Technical skill and proficiency in the various
methods of reconstruction are mandatory for those
practising in this field. A capacity for good clinical
judgement with careful selection of patients will

minimize the chance of major complications and
optimize results. These considerations are particu-
larly pertinent to free TRAM flap reconstruction
with microvascular techniques. The principles of
tissue transfer were pioneered by Holmstrom, who
employed a segment of abdominal tissue to recon-
stitute a breast mound following mastectomy for
cancer.9 Many others adopted these basic methods
and variations of the technique have gradually
evolved.

Some authors claim that the free TRAM flap is the
most popular method of breast reconstruction.10 The
procedure should only be undertaken when low
failure rates and minor donor site morbidity can be
achieved. Searle, in Chapter 8, rather wisely
reminds us of the ‘all or nothing’ principle which
applies to these procedures involving microsurgical
anastomoses. They should only be undertaken by
appropriately trained individuals.

In our institution, the following are considered
suitable candidates for free TRAM flap reconstruc-
tion:.

• Patients who are deemed high risk for pedicled
TRAM flaps on account of more than two risk
factors (smoking, moderate obesity, abdominal
surgical scars).

• Patients who require reconstruction with large
volumes of abdominal tissue.

The thoracodorsal vessels are occasionally used as
recipient vessels in delayed procedures. Fibrosis and
local radiotherapy damage tend to render these
vessels adherent and difficult to dissect. In contrast,
during an immediate reconstruction, they are more
easily exposed and anastomosis can be relatively
easily accomplished although the surgeon must
operate deep within the posterior axilla. The internal
mammary vessels are the preferred choice for anasto-
mosis in delayed reconstruction and are exposed
from the second to the fourth costal cartilages.
Advantages include easy access, large calibre of
vessels, greater freedom for positioning of the flap,
resistance to radiotherapy and consistent location.

There are some disadvantages of this technique,
notably the poor quality of the venous wall and
sacrifice of vessels which could potentially be used
at a later date for coronary revascularization.

Closure of the donor defect can be performed more
easily due to preservation of the musculo-apo-
neurotic layer and a mesh is rarely required for
reinforcement. The flap must be monitored continu-
ously postoperatively with 2-hourly observations.
Any evidence of impairment of blood flow to the
flap is an indication for surgical re-exploration. 

Commentary: flaps 97



DIEP flap

The DIEP (deep inferior epigastric perforator) flap
was first described in 1994 for breast reconstruction11

and represents a new direction in microsurgical
techniques. It is a free flap based solely on perfor-
ating vessels and permits transfer of a large amount
of abdominal tissue for breast restoration. Minimal
abdominal wall morbidity is particularly appealing
but it is our impression that this method is associ-
ated with higher morbidity than the standard free
flap. Further refinements are required before the
method becomes more widely used.
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III Subcutaneous mastectomy
and oncoplastic surgery of
the breast





Introduction

Reduction of the psychological distress accompany-
ing breast cancer treatment is a primary aim in
development of methods of breast conservation
surgery and breast reconstruction post-mastectomy.
Results of conservation surgery may deteriorate with
time and a joint approach by plastic and oncologi-
cal surgeons improves the longer-term cosmetic

results of conservation treatment for breast cancer.
The criteria for breast preserving surgery are
relative, and although initially confined to patients
with smaller tumours (<3 cm), conservation surgery
may be suitable for women with larger breasts in
whom (i) tumours are up to 4 or 5 cm in diameter,
(ii) multifocal tumours are confined to the same
quadrant and (iii) large operable tumours have been
downstaged by neoadjuvant chemotherapy.1–4 The
size of the tumour relative to the breast volume is a
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Figure 10.1 Deformity of the breast after wide excision
without reconstruction of the glandular defect.

ba

c



critical factor in determining feasibility of conserva-
tion surgery and ensuring an optimal cosmetic
result. Close collaboration between oncological and
plastic surgical teams may in some circumstances
broaden the opportunities for successful conserva-
tion surgery. Large deficits of glandular tissue can
be compensated for by using techniques such as
local transposition of glandular tissue or myocuta-
neous flaps and symmetry can often be improved by
a contralateral reduction mammoplasty. Moreover,
the use of plastic surgical techniques not only
improves the final cosmetic result, but also permits
the cancer surgeon to remove the tumour with a
greater volume of surrounding normal breast tissue,
thus increasing the chance of microscopic clearance
with tumour-free margins and improved local
control rates.

Techniques of partial breast
reconstruction

Experience has shown that the majority of deformi-
ties following breast conservation result from scar

contracture and the local glandular defect which
together lead to progressive asymmetry and distor-
tion of the breast (Figure 10.1). Immediate partial
reconstruction aims to restore the original volume
and shape of the breast and to achieve a better match
between the operated and contralateral breast.5–7

The choice of incision is important from both
oncological and cosmetic aspects; radial incisions in
the lower part of the breast and circumlinear ones
in the upper quadrants of the breast result in the
least visible scars when closed with subcuticular
(intradermal) absorbable sutures. Interrupted (or
curved) incisions in the upper outer quadrant can
help reduce excessively long scars which may
subsequently contract (Figure 10.2).

Optimal results are obtained when the deeper
glandular tissue has been carefully approximated to
obliterate any major glandular defect. This is
particularly important following larger resections
such as quadrantectomy (Figures 10.3 and 10.4) and
should be performed with local glandular flaps or
even with distant fasciocutaneous or myocutaneous
flaps. 
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Figure 10.2 (a–c) Skin incisions.

Figure 10.3 After wide excision of the cancer the glandular breast tissue is mobilized to reconstruct the breast
mound.



Undermining the glandular tissue at the level of the
pectoralis fascia facilitates mobilization of adjacent
breast tissue to fill the defect (Figure 10.5). This
undermining also permits more thorough assessment
of the whole glandular tissue by peroperative bidig-
ital palpation of the breast parenchyma. However,
such extensive undermining can threaten the blood
supply to glandular elements and thus increase the
risk of postoperative necrosis and secondary sepsis.

For those patients with a tumour in relatively large
breasts, reduction mammoplasty procedures can be
fashioned using a nipple–areolar pedicle based
either superiorly or inferiorly,8–10 depending on the
site of the tumour (i.e. supra or infra-areolar)
(Figures 10.6 and 10.7). For details of surgical
technique see Chapter 12. Tumours located in the
lower quadrants can be treated with the same
technique (Figure 10.8).

Centrally located tumours mandate excision of the
nipple–areolar complex in order to ensure tumour-
free margins and minimize the risk of local recur-
rence.11 Closure of the central defect can be achieved
relatively easily by inserting purse-string style
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Figure 10.4 After wide excision of the cancer the glandular breast tissue is mobilized to reconstruct the breast
mound.

Figure 10.5 After excision of the cancer the glandular
tissue is mobilized at the level of the pectoralis fascia
and the skin to allow approximation of the edges of the
breast.

Figure 10.6 (a,b) Inferior pedicle breast reduction
technique for carcinomas above the nipple or in the
lower medial or lateral quadrants of the breast.
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Figure 10.7 (a,b,c) Superior pedicle breast reduction for
tumours at the lower pole of the breast.
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Figure 10.8 (a,b) Diagram showing the excision pattern for tumours in the lower quadrants.
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sutures. Although the skin suture may appear
prominent in the early postoperative period, this
will ultimately be concealed behind the recon-
structed nipple-areola complex. Where there is a

larger central defect, inferiorly based glandular flaps
or fasciocutaneous flaps can be employed to fill the
defect (e.g. Grisotti advancement rotation flap)
(Figures 10.9–10.15).
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Step-by-step demonstration of a Grisotti flap

Figure 10.9 (a,b) Preoperative markings showing
inferiorly based glandular-cutaneous flap with outline of
the new nipple–areola complex lying adjacent to the
native structure (left breast).

Figure 10.10 Excision of the nipple–areola complex
with a column of tissue from subcutaneous tissue to
pectoral fascia.

Figure 10.11 Mobilization of the skin disc, which will
form the new nipple–areola complex. Viability of skin is
maintained by creation of a dermoglandular bridge based
inferiorly and corresponding in width to the diameter of
the skin disc.
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Figure 10.13 Demonstrating advancement and rotation
into new position.

Figure 10.15 Postoperative view.

Figure 10.14 Appearance of the breast on completion
of the procedure.

Figure 10.12 Undermining of glandular tissue of the
remaining breast to facilitate advancement and rotation
of the flap which will permit optimal position and
orientation. 



The round block technique can be employed to
remove most tumours except those located in the
retro-areolar region. De-epithelialization of the peri-
areolar region is done using a template which is
adapted according to the degree of ptosis of the
breast. A formal quadrantectomy allows removal of
glandular tissue together with the tumour as a more
anatomical resection.

The surrounding skin and subcutaneous tissues can be

undermined in order to facilitate greater resection of
glandular tissue if indicated. The resulting defect is
closed with approximation of the glandular tissue
following mobilization of the breast from the
pectoralis fascia. These quadrantic resections can be
performed in any part of the breast, except for
centrally located tumours. The margins of the resec-
tion should be cleanly incised in order to permit better
approximation of glandular tissue and accurate assess-
ment of margin status on histological examination.
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Step-by-step demonstration of the round block technique

Figure 10.16 (a–d) Diagrammatic representation of the procedure.

Figure 10.17 Preoperative skin markings for removal of
tumour lying superomedial to nipple–areola complex. 

Figure 10.18 Circumareolar and peri-areolar incisions
define the limits of the epidermal corona which
represents the zone of de-epithelialization.

Figure 10.19 Dermal surface exposed.

ba dc



Oncoplastic and Reconstructive Surgery of the Breast108

Figure 10.20 Deepening of the incision to mobilize
nipple–areola complex.

Figure 10.21 Dissection continued into the
subcutaneous tissue in a circumferential manner.

Figure 10.22 The dissection is extended in the direction
of the quadrant with the cancer.

Figure 10.23 Dissection extended deep to the
subcutaneous tissues in the direction of the quadrant
bearing the tumour.

Figure 10.24 The tumour is widely excised and a
quadrantic style excision may sometimes be appropriate;
the defect is closed by mobilization of glandular tissue
surrounding the site of excision which is approximated
with absorbable suture material.

Figure 10.25 Appearance on completion of the
operation.



Other techniques

More extensive resections in the outer or inferior part
of the breast can be reconstructed using a mini latis-
simus dorsi (LD) flap.12 However, patients should be
carefully selected for this procedure as it entails
additional donor site scarring together with cosmetic
mismatch due to differences in colour and texture of
the LD flap compared to the native breast envelope.
Furthermore, the option of an LD flap reconstruction
will be lost should the patient in the future develop
a recurrence and require a mastectomy. 

Partial breast reconstruction with a small prosthesis
can yield excellent results following breast conser-
vation surgery. Contracture rates and the risk of
prosthetic extrusion are significantly higher than for
conventional prosthetic reconstructions post-mastec-
tomy. Final breast symmetry is best achieved by
enhancing breast volume using additional sources of
the patient’s own tissue such as a distant myocuta-
neous flap. Breast augmentation after quadrantec-
tomy can be achieved by transposition of an omental
flap which is based on the right gastroepiploic vascu-
lar pedicle. The intra-abdominal dissection and
mobilization of the flap may eventually be amenable
to an endoscopic approach. The omental patch is
placed under the glandular tissue on the pectoral
muscle and used to fill the volume deficit. 

Delayed cosmetic improvement
of partial breast reconstruction
Remodelling of irradiated breast tissue is technically
challenging and often associated with surgical
complications and accompanying distress to patients.
The glandular flaps are poorly vascularized and much
less robust and subsequent scarring and distortion are
common in the long term with progressive deteriora-
tion of cosmesis.5,7 Where asymmetry of volume is the
principal issue, a contralateral reduction is probably
the best approach and avoids surgical intervention
within an irradiated field. Where there is marked
distortion in shape of the treated breast, local glandu-
lar flaps should be avoided and myocutaneous flaps
employed which bring fresh blood supply to the area. 

Ideally, partial reconstruction should be undertaken
as an immediate procedure following breast conser-
vation surgery if optimal cosmetic results are to be
achieved and maintained in the long term.

Conclusions

It is important that cosmetic results after conservation
surgery are evaluated with recognized methodology.

These assessments should be as consistent and objec-
tive as possible. In addition to clinical evaluation by
the attending physician, photographs can form part of
the assessment exercise together with appropriate
patient questionnaires. Differences of opinion may
occur both between physicians themselves and
between medical and nursing staff. Furthermore, differ-
ent authors may attribute the final cosmetic results to
various factors with differing degrees of emphasis.

A small breast is a relative contraindication to
conservation surgery, but larger breasts can be associ-
ated with greater degrees of fibrosis and distortion.
Both surgical technique and sequelae of radiotherapy
have a major influence on cosmetic outcome. The
former determines the degree of surface scarring and
volume defects, whilst the latter are associated with
telangiectasia and fibrotic changes within the breast
tissue. Both factors collectively contribute to the final
cosmetic result. Of interest, reports of chemotherapy
effects on cosmesis following conservation surgery
are inconsistent, but generally do not appear to have
a negative impact. It is incumbent upon the general
surgeon to seek the opinion of a plastic surgical
colleague when poor results of conservation surgery
are anticipated. Patients can then be reviewed by a
plastic surgeon prior to embarking on any primary
extirpative surgery. Any modification of technique or
additional procedures designed to optimize cosmetic
outcome can be fully discussed with the patient and
the negative psychological impact of a poor cosmetic
result minimized.

The results of several studies permit some general
conclusions to be drawn:

• The axilla should not be irradiated when a full
axillary dissection has been performed (level II
or III).

• The radiation dose to the whole breast should
be limited to a total of 45–50 Gy (usually admin-
istered at a daily dose of 2 Gy). Any booster dose
should not exceed 18–20 Gy.

• Concomitant chemoradiation therapy should be
avoided.

• Incisions should not be placed high in the breast
and should ideally be within the bra line.

• Long radial scars should be avoided.
• Local or distant flaps should be employed to fill

larger defects in breast tissue where possible,
especially in the inferior portion of the breast.

• Wounds should be closed with continuous
subcuticular (absorbable) sutures.
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Introduction

The place of subcutaneous mastectomy in the
management of breast disease remains controversial.
Rice and Strickler first described this technique in
19511 and advocated a total adenomammectomy
through an inframammary approach as a prophylac-
tic operation for breast cancer. The operation was
revived by Freeman2 who recommended ‘wider’
removal of breast tissue with the immediate use of
a silicone implant to restore the breast contour.
Bader et al included excision of the pectoralis major
fascia in addition to the central core of the nipple
in an attempt to remove all breast tissue.3 They
insisted that the skin flaps should be raised as thin
as possible, but preservation of the subdermal vascu-
lar plexus was essential for maintenance of skin
viability. These additional procedures aimed at
complete extirpation of breast tissue thus providing
patients with maximal sense of security and
minimal chance of future development of malig-
nancy.

In spite of progressively more extensive operations
it is now acknowledged that no surgical procedure
can remove 100% of breast tissue. Anatomical
studies have confirmed that breast tissue invariably
remains unless breast skin is removed.4

Notwithstanding these controversies, subcutaneous
mastectomy does have a place in the management of
breast disease and there are two situations where
this form of mastectomy may be an appropriate
operation to be considered and advocated. First, as
a prophylactic procedure in women with a high risk
of developing breast cancer who wish to preserve
the nipple–areola complex and who recognize the
risk posed by any residual breast tissue, and second,
in those patients with invasive carcinoma who wish
to avoid adjuvant radiotherapy and accept the

increased chance of local disease recurrence. In both
these groups a small risk of breast cancer persists,
but subcutaneous mastectomy is the preferred
option for minimizing this risk and for many women
great importance is attached to the retention of the
nipple–areola complex.

There is consensus amongst surgeons that optimal
cosmetic results are obtained when reconstruction is
undertaken as an immediate procedure. Delayed
reconstruction may have to be considered if
adjuvant treatments are indicated and scheduling
would be disrupted by reconstruction. Tissue
changes such as subcutaneous scarring with
displacement of the nipple–areola complex impact
on the aesthetic outcome of any subsequent recon-
structive procedure.

General considerations

When subcutaneous mastectomy is selected as the
procedure of choice for management of breast condi-
tions (see above), certain aspects of the mastectomy
and reconstruction phases of the operation must be
specifically addressed. Experience with breast
augmentation suggests that the most satisfactory
results are achieved when the skin envelope
conforms with the size and shape of the prosthesis.
The effect of the skin ‘brassiere’ appears to be essen-
tial in maintaining the position of the prosthesis
with its broad base against the chest wall. In the
majority of patients undergoing subcutaneous
mastectomy reduction of the skin envelope is neces-
sary for satisfactory long-term results. There is much
debate as to what extent the natural ptosis of the
breast can be reproduced when a prosthesis is used
for reconstruction – whether placed in a subcuta-
neous or subpectoral pocket. Some authorities
contend that the biomechanical properties of a
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prosthesis preclude any natural ‘droop’, which can
only occur as a consequence of excess skin and
muscle. However, when inadequate pressure is
applied to the prosthesis from the overlying muscle
and skin, there is greater potential for capsular
contracture.

When the nipple–areola complex is to be retained
during mastectomy and breast reconstruction,
maintenance of viability is of paramount impor-
tance. The vascular supply to the nipple–areola
complex is particularly at risk when thin flaps have
been raised. There is a fine margin of surgical error
between a healthy nipple–areola complex and
vascular insufficiency.

Where a substantial reduction of the skin envelope
is required for patients with large breasts, the blood
supply of the nipple–areola complex is dependent
on pedicle design. When problems are anticipated
in preserving vascular integrity, free grafting of the
nipple–areola complex should be considered. The
aim of a subcutaneous mastectomy is to remove as
much breast tissue as possible, and generous access
is essential with good visualization of the tissues
during surgery.

Limited incisions may therefore result in persistent
breast tissue, whilst excessively long incisions may
compromise vascularity of the skin flaps. The lateral
oblique incision allows excellent access to the
axillary tail but restricts direct visualization of the
lower medial quadrant. Similar reservations apply to
the extended lateral incision as described by
Wheeler and Masters.5 The inframammary approach
gives limited access not only to the upper half of the
breast but also the axillary tail and axilla itself.
Moreover, the inframammary incision may threaten
the vascularity of the subareolar skin. Using this
incision, Ward and Edwards reported that almost a
quarter of patients experienced some sloughing of
skin overlying the implant, although in all cases the
implant was placed in a subcutaneous pocket.6

Placement of the prosthesis in a subcutaneous
pocket encourages ulceration of the skin overlying
the implant. Experience has shown that additional
coverage with muscle is necessary, particularly
where the skin flaps are relatively thin. There are
also reports of increased incidence of capsular
contracture in cases where the implant is placed in
a subcutaneous pocket.

Therefore the subpectoral plane (deep to the
pectoralis major muscle) is the preferred position for
the prosthesis and care is required in creating a
subpectoral pocket and ensuring that the prosthesis
is correctly positioned. A common error is for the
prosthesis to lie either too high or too lateral on the

chest wall. Removal of the pectoralis fascia with the
breast tissue frequently results in ‘shredding’ of 
the lower part of the muscle during dissection of the
pocket, leading to a defect inferomedially. Ideally,
total muscle coverage is required but where this is
not possible, the zone between skin incision and
prosthesis must be adequately covered by muscle to
minimize the risk of implant failure. The issue of
total muscle coverage is less of a problem in delayed
reconstruction as the pectoralis major muscle tends
to be adherent to overlying skin and subcutaneous
tissue and shreds less readily.

The priority with a subcutaneous mastectomy is a
thorough (though necessarily incomplete) resection
of breast tissue and adequate access to all areas of
the breast is important. In 1972, Pers and Bretteville-
Jensen described a form of breast reduction in which
the breast was approached across the meridian of the
breast mound.7 This technique allowed for skin
adjustment and resection of breast tissue with preser-
vation of the nipple–areola complex on a vertical de-
epithelialized pedicle and differed from other
methods such as that of McKissock.8 An adaptation
of the Pers and Bretteville-Jensen technique for breast
reduction is described below and contrasts with the
technique of Freeman,9 In the context of a subcuta-
neous mastectomy this technique has the advantage
of providing excellent access to both the breast area
and the axilla. It permits relatively thin upper and
lower flaps to be created under direct vision without
jeopardizing the vascularity of the skin. The breast
skin can be trimmed to correspond with the recon-
structed breast mound and the nipple–areola
complex is preserved on either a vertical bipedicled
flap or a single upper or lower pedicle. A further
important aspect of this technique is the preservation
of the inframammary crease which is a complex
fascial structure attaching the deep surface of the
dermis to the anterior rectus sheath.

Surgical technique

The patient must be marked preoperatively in the
sitting or standing position. When skin adjustment
is required the new position of the nipple is marked
at a distance of 18–22 cm from the sternal notch in
the midclavicular (nipple) line. Lines are drawn
medially and laterally from the new nipple position
to the medial and lateral points of the meridian of
the reconstructed breast. The transverse line corre-
sponding to the upper margin of the inferior flap is
drawn commencing 5 cm from the inframammary
groove in the midclavicular line.

This point is continued medially and laterally to
join with the marking previously drawn for the
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lower margin of the upper flap. There are several
options for dealing with the nipple–areola complex:
superior, inferior or both superior and inferior
vascular dermal pedicles (Figure 11.1). By using a
superior vascular dermal bridge the skin can be
reduced by using the inferior inverted ‘T’ pattern of
a conventional breast reduction. 

For each option, the area between the markings,
upper and lower skin margins, the peripheral
margin of the areola and the edge of the pedicle will
be de-epithelialized. The breast is removed once the
skin flaps have been elevated and the vascular
pedicle de-epithelialized. The margins of resection
are bevelled to avoid any prominent contour defor-
mity resulting from a step in the subcutaneous fat.
A transverse incision facilitates identification of the
breast margin and aids adequate resection of the
axillary tail region of the breast.

When developing the subpectoral pocket continuity
of the muscle overlying the implant is important. If
the lateral margin of the pectoralis major muscle is
used to gain access to the subpectoral space there
may be difficulty in the closure of the tissues at this
site once the prosthesis is in place. The preferred
technique is to approach the subpectoral space
through a muscle splitting incision. The size of the
muscle split needs to be adequate to gain access to
the space and for insertion of the prosthesis but it
should not encroach upon the lower one-third of the
pectoral muscle where tearing of muscle fibres is
prone to occur leading to exposure of the prosthesis
deep to the skin and subcutaneous tissues.
Development of the superior aspect of the subpec-
toral pocket is usually straightforward (and should
not extend beyond the second intercostal space),
and the problem areas are medially, laterally and

inferiorly. The origin of the pectoralis major muscle
must be detached from the anterior rib cage and
lateral sternal edge to fashion the medial aspect of
the pocket. Marking the peripheral margins of the
contralateral breast preoperatively helps define the
medial limit of dissection during development of the
subpectoral pocket. Inferiorly the muscle is
detached from its origin on the ribs and separated
from the upper origin of the rectus abdominis
muscle. The area of undermining is continued to
below the inframammary crease in the submuscular
plane in order to ensure that the prosthesis will not
lie too high (especially when inflated). The dissec-
tion will continue inferolaterally deep to the exter-
nal oblique and serratus anterior. A prosthesis
placed too high will not ‘drop’ down at some later
stage. Contraction of the pectoralis major muscle
tends to displace the prosthesis in an upward and
outward direction. It is important that the lateral
limit of the pocket is sufficient to contain the
prosthesis and the points of origin of the serratus
anterior muscle from the ribs should be divided. The
lateral limit of the dissection is the anterior axillary
line. With careful dissection and a muscle splitting
incision, an adequate pocket can usually be devel-
oped which provides complete musculofascial
coverage of the prosthesis. Good illumination is
essential during dissection of the pocket and facili-
tates adequate haemostasis. 

An appropriate breast prosthesis is selected preop-
eratively; a biodimensional implant has the theoret-
ical advantage of providing greater projection in the
lower half of the reconstructed breast. A biluminal
device permits tissue expansion postoperatively
which may be required in some cases of delayed
reconstruction. The limitations and potential
problems associated with individual types of breast
prostheses must be discussed with the patient. Often
the base area of the prosthesis is less than the base
area of the normal breast, but excessively large
prostheses have intrinsic disadvantages and alterna-
tive forms of reconstruction (e.g. TRAM (transverse
rectus abdominus myocutaneous) flap) should be
considered in patients with very large breasts.

Following accurate placement of the implant the
incision in the pectoralis major muscle is closed
(sutures can be placed before insertion of the
prosthesis to avoid inadvertent puncture of the
latter). Suction drains should be placed in both the
subpectoral and subcutaneous spaces and these are
removed when drainage volumes are minimal.
Subcuticular sutures are employed for skin closure
with either non-absorbable or one of the newer
soluble synthetic monofilament materials. The area
into which the nipple–areola complex is to be set
must be further de-epithelialized and despite a
transverse incision across the meridian of the breast
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Figure 11.1 (a) Diagram showing a subcutaneous
mastectomy with a bipedicled (superior and inferior)
nipple preservation. (b) Sagittal section showing the skin
sutures and the infolding of the vascular dermal bridges.
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together with a circumareolar incision the overall
pattern of scarring is satisfactory. A compression
brassiere worn for 3 months will enhance the quality
of scarring and the final cosmetic outcome. Patients
are routinely advised to restrict their activity in the
immediate postoperative period to avoid excessive
contraction of the pectoralis major muscle.

A similar technique is employed when alternative
incisions are used. However, as previously
mentioned, the breast tissue may be less accessible
and there tends to be greater difficulty in adjustment
of the skin envelope especially in those patients
with breast hypertrophy or marked ptosis.

Results and complications 

Modern techniques of breast reconstruction can now
produce excellent cosmetic results with consistency
and durability. Suboptimal results can be attributed
to a variety of factors, but appropriate selection of
patients and the method of choice are crucial
aspects of any breast reconstruction. Other factors
such as skin quality (texture and elasticity) influ-
ence results, in addition to the individual response
of the patient to surgical intervention. When breast
reconstruction follows subcutaneous mastectomy
the size of the breast is an important factor deter-
mining aesthetic results. Breast symmetry per se can
be more readily achieved when bilateral reconstruc-

tion is undertaken at the time of simultaneous right
and left mastectomies.
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Introduction

The need for adjustment of the contralateral breast
should be anticipated at the time of planning
primary breast reconstruction. The procedure can be
incorporated into the surgical programme and
undertaken either at the time of immediate recon-
struction or at a later stage when it can be carried
out simultaneously with nipple reconstruction
under general anaesthesia. Contralateral adjustment
may be indicated following breast conservation
surgery or mastectomy.

If the resectional procedure involves partial removal
of breast tissue, a disparity in volume and contour
can result between the operated and contralateral
breasts, which detracts from the potential benefit of
breast conservation surgery. Differences can become
more obvious with time, usually as a consequence
of late sequelae of radiation treatment. Radiotherapy
leads to contraction in volume of the treated breast
and can also induce changes in the shape and
contour with loss of natural ptosis. In such circum-
stances, interventional surgery on the contralateral
breast aims to restore symmetry by volume reduc-
tion coupled with elimination of excess ptosis. It
may be apparent at the stage of planning the recon-
struction that symmetry will not be achieved
without a contralateral reduction. Ideally, this
should be carried out at the same surgical sitting to
avoid further major surgery and a second general
anaesthetic.

In recent years, breast conservation procedures have
only been carried out where breast resection can
ensure favourable cosmetic results. Despite careful
surgical technique and attention to aesthetic detail,
often a contralateral procedure is necessary to

achieve acceptable breast symmetry and overall
cosmesis. We have found that unfavourable
cosmetic results occur following breast conservation
surgery for two basic reasons, (i) location of the
tumour in the lower quadrants of the breast and (ii)
extensive resections in relatively small-to-medium
sized breasts. Techniques are now available for
partial breast reconstruction following breast conser-
vation therapy and these should be considered in
conjunction with a contralateral adjustment (see
Chapter 10). 

If the patient has undergone mastectomy, the need
for adjustment of the contralateral breast is influ-
enced by the type of breast reconstruction.
Reconstruction using tissue expanders frequently
necessitates contralateral breast surgery because
prosthetic reconstruction has limitations in regard to
size and degree of ptosis with a tendency for exces-
sive fullness in the upper quadrants.

Where a temporary tissue expander has been
employed, readjustment of the contralateral breast
can be done simultaneously with the insertion of the
definitive prosthesis. Should the final shape and
volume of the reconstructed breast be difficult to
predict, then it is preferable to perform a contralat-
eral procedure at a later stage. Where a permanent
expander is used (e.g. Becker type), it is essential to
complete the overexpansion phase followed by
definitive reduction in volume before embarking on
any contralateral surgery. Final size and ptosis of the
reconstructed breast is difficult to predict prior to
final adjustment in volume of the tissue expander.
Similarly, where reconstruction is undertaken with
immediate insertion of a definitive implant,
contralateral adjustment should be done as a
delayed procedure in order to better judge the final
volume and shape. Simultaneous contralateral
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reduction is sometimes carried out when autologous
tissue is used for reconstructing the breast and
volume mismatch is marked.1,2

Oncological considerations

Patients with breast cancer are at relatively high risk
of malignancy in the contralateral breast. It is prefer-
able to use techniques which minimize parenchymal
disruption and scar formation. As far as possible, de-
epithelialized skin flaps within the breast should be
avoided as these can lead to difficulties in interpre-
tation of subsequent mammograms. The aim of
contralateral breast reduction is to achieve symme-
try with the reconstructed breast, and this may
sometimes involve aesthetic compromise. For
example, the position of the nipple–areola complex
may not be ideal, but must match the opposite side.
Such surgery is performed on patients with a history
of breast cancer who are often in an older age group
than patients undergoing bilateral reduction
mammoplasty for purely cosmetic purposes.

Contralateral surgery involves the following proce-
dures: 

• adjustment in position of the nipple–areola
complex

• mastopexy
• reduction mammoplasty
• augmentation mammoplasty.

The primary objective is to correct any asymmetry
between the operated breast and the contralateral
one. Slight asymmetry in the position of the two
nipples can often be corrected by adjustment of the
contralateral nipple–areola complex using a crescen-
tic zone of de-epithelialization. This procedure is
not suitable for more significant degrees of nipple
asymmetry.
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Greater degrees of asymmetry in nipple position must
be corrected by mastopexy. The nipple–areola complex
on the contralateral side lies at a lower position due to
breast ptosis and this is associated with flattening of
the upper quadrants. Both these aspects can be
corrected with a mastopexy which lifts the breast and
increases projection. Where there is a significant differ-
ence in volume between the treated and contralateral
breasts, parenchymal tissue must be removed and a
formal reduction mammoplasty undertaken. The
choice between mastopexy and reduction mammo-
plasty is based on objective assessment, but details of
operative technique will vary between surgeons and
may be controversial.3 Breast surgeons should be famil-
iar with a few basic techniques which they should
practise regularly and in which they should accrue
experience. More complex cases can be referred to a
plastic surgeon with appropriate expertise.

Where possible, surgical incisions for adjustment of
the contralateral breast should correspond to those
on the treated side, e.g. an inverted T style incision
or mirror image quadrantectomy. However, often
this is not possible and then standard incisions
should be employed.

Preoperative marking
Median sternal and inframammary lines are marked
(Figure 12.1). A line is then drawn from the mid-
clavicular point to the nipple and inframammary line.

The site of the new nipple is positioned at a level
corresponding to the contralateral side which is
usually 19–21 cm from the sternal notch on the
midclavicular line. From this point (C in Figure 12.1b)
two lines are drawn at an angle of 90–140° (depend-
ing on the extent of reduction required) and 7–8 cm
in length to points A and B. From points A and B lines
are traced at an angle of 90–110° to intersect the infra-
mammary line. The diameter of the new areola should
be approximately 3.5–4.5 cm. Superior and inferior
dermal pedicles are then fashioned accordingly.

Comma-shaped mammoplasty

In small or medium sized breasts without accentu-
ated ptosis, the ‘comma technique’ of Regnaut4 can
be used (Figures 12.2–12.8). This is suitable both for
simple mastopexy and for those patients in whom
only a small parenchymal reduction is required.
Either mastopexy or reduction mammoplasty with
limited parenchymal reduction can be carried out
with the technique and the positioning of the
nipple–areola complex can be easily determined
during the planning stage.

This technique has the additional advantage of
permitting removal of variable amounts of breast
parenchyma. This technique allows for wide
excision of tumours in the lower pole of the breast
without deformity.
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Figure 12.2 Skin incisions along the preoperative
marking lines.

Figure 12.3 Zone of de-epithelialized skin around the
areola.
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Figure 12.4 Incisions of the glandular tissue around the
lower pole of the breast.

Figure 12.5 Operative view after excision of the lower
pole of the gland and mobilization of the lower medial
and lateral quadrants of the breast.

Figure 12.6 Temporary fixation of the areola in the 12
and 6 o’clock positions with interrupted sutures.

Figure 12.7 The medial and lateral lower quadrants are
sutured together with interrupted absorbable sutures.



With greater degrees of ptosis and demand for
volume reduction, a classical ‘inverted T’ (Wise
pattern) technique is indicated which involves an
upper or lower pedicled mammoplasty. An inferi-

orly based pedicle, which minimizes the chance of
ischaemic complications of the nipple–areola
complex, should be planned for large pendulous
breasts with extreme ptosis.5
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Figure 12.8 The skin is closed with absorbable 4/0
subcuticular material and the two temporary sutures
holding the nipple in place are removed.

Figure 12.9 Preoperative skin marking. Figure 12.10 Epidermal skin incisions.

Superior pedicled breast reduction/mastopexy (Figures 12.9–12.23)

This technique can also be used for wide excision
of tumours in the lower pole of the breast.



Oncoplastic and Reconstructive Surgery of the Breast120

Figure 12.11 Zone of de-epithelialized skin. Figure 12.12 Dissection of the inferior pole of the
breast down to the musculofascial layer.

Figure 12.15 The inferior pole of the breast is divided
in a vertical direction.

Figure 12.16 Resultant mobilization of the inferior pole
of the breast is shown here.

Figure 12.13 Development of the retromammary plane
deep to the breast tissue.

Figure 12.14 Retromammary dissection completed.
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Figure 12.17 The under-surface of the breast tissue. Figure 12.18 Amputation of the lower pole of the
breast when the operation is undertaken as an
oncological procedure or for reduction.

Figure 12.19 In cases undergoing surgery for
contralateral symmetry where there is no need for breast
reduction, the lower pole of the breast can be folded
under the nipple to enhance the projection of the breast.

Figure 12.20 Closure of the lateral quadrants of the
breast. 

Figure 12.21 Skin closure. Figure 12.22 Skin closure completed.
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Figure 12.23 Postoperative view

Inferior pedicle breast reduction (Figures 12.24–12.39)

Figure 12.25 Creation of a dermal bridge inferiorly. Figure 12.26 Completion of the dermal bridge.

This technique can be used for wide excision of
tumours located above the nipple or in the lower

quadrants of the breast (Figure 12.24 ab).

ba

Figure 12.24 (a,b) Preoperative skin markings.
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Figure 12.27 Skin incisions are completed in
accordance with the reduction pattern.

Figure 12.28 Parenchymal tissue is divided down to the
chest wall at the level of the upper skin incisions.

Figure 12.29 Division of glandular tissue is then
continued in the inferior part of the reduction pattern with
preservation of the nipple and dermo-glandular pedicle.

Figure 12.30 Dissection proceeds with separation of the
dermo-glandular pedicle from the reduction specimen.

Figure 12.31 Further dissection completed.

Figure 12.32
Reductional
procedure
almost
completed.
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Figure 12.33 Residual breast tissue and dermo-
glandular pedicle remains following excision of skin and
reductive component of glandular tissue.

Figure 12.35 A disc of skin is marked with a nipple
ring at the top of the vertical incision of the inverted ‘T’.

Figure 12.34 The lower ends of the vertical skin
margins of the reduction pattern are sutured to the
midclavicular point of the inframammary fold.

Figure 12.36 The disc of skin is excised. Figure 12.37 The nipple is retrieved and sutured to the
skin.



Final considerations

Remodelling of the contralateral breast following
breast reconstruction post-mastectomy involves
slightly different challenges and techniques are
modified accordingly. Absence of a nipple–areola
complex in the reconstructed breast to some extent
facilitates remodelling of the contralateral breast.
The position of the nipple–areola complex on the
reconstructed breast can be finalized once a
contralateral reduction has been performed. It is
important that the nipple reconstruction is
performed last with sufficient time interval to allow
the reconstructed and contralateral breasts to settle
following surgery (Figures 12.40 and 12.41). When
reconstruction of the breast has been carried out
using a temporary expander followed by insertion of
a definitive prosthesis, contralateral surgery aims to
achieve a firmer breast with increased fullness in the
upper quadrants. The appearance of the contralat-
eral breast should remain stable with the passage of
time, although the reconstructed breast can change
(e.g. due to capsule formation) with resultant loss of
symmetry. 

Sometimes the reconstructed breast appears greater
in volume than the contralateral breast, and an
augmentation mammoplasty is required to achieve
symmetry. This can be combined with a mastopexy.
This situation arises with reconstructions involving
autologous flaps as well as implants. With the latter,
an augmentation mammoplasty can be carried out to
satisfy the patient’s desire for larger breasts than
previously.

It is often preferable to over-correct the contralateral
breast to a moderate degree in order to achieve better

symmetry in the long term. It should always be
remembered that a reconstructed breast, especially
one containing an implant, can change with time.
This must be taken into account when undertaking
contralateral adjustment.

Remodelling of the contralateral breast may be
undertaken as an immediate or deferred procedure.
However, it is frequently carried out simultaneously
with breast conservation surgery, but careful
planning by both plastic and oncological surgeons is
essential. Simultaneous contralateral surgery avoids
the need for further anaesthesia and hospitalization.

For tumours in the inferior portion of the breast, the
resection specimen can be incorporated within a
classical mammoplasty procedure and in these
circumstances symmetry can be achieved by
performing a simultaneous mirror image procedure
in the contralateral breast. Nonetheless, postopera-
tive radiation therapy can result in subsequent loss
of symmetry even when identical volumes of tissue
have been removed from corresponding zones of
each breast.

For patients undergoing mastectomy, contralateral
surgery must not be commenced until breast recon-
struction has been completed. Both breasts should
be accurately marked preoperatively with a dermo-
graphic pen. Important markings are the midline
(from suprasternal notch to umbilicus) and the
position of the submammary fold which indicates
the point of projection of the nipple. On the operat-
ing table, the patient should be placed with her arms
spread symmetrically; it must be possible to break
the table in order to raise the patient into a semi-
seated position and the upper torso should be
completely exposed.
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Figure 12.38 Appearance at completion of the
operation.

Figure 12.39 Postoperative view.



This is the final stage of breast reconstruction and
should be carried out only when the surgeon is
confident that acceptable symmetry and shape of the
reconstructed breast has been achieved. Nipple
reconstructive techniques are relatively simple and
can be carried out on an outpatient basis under local
anaesthesia. Protruberance of the nipple is created
with local skin flaps and once healed, colour match-
ing of both nipple and areola can be achieved with
tattooing. Alternatively, a skin graft can be taken
from the inner thigh using an onlay technique.6,7

Some of the techniques previously employed for

nipple reconstruction are being abandoned as it has
become apparent that results are not durable with
progressive flattening and loss of bulk of the recon-
structed nipple. Not only may there be marked nipple
asymmetry, but the reconstructed nipple can almost
completely disappear. For this reason, some surgeons
reconstruct an over-sized nipple to compensate for a
degree of atrophy and to achieve long-term symme-
try.8 The preferred methods of nipple reconstruction
at present are those which use local flaps such as the
skate flap or star flap (Figures 12.42–12.50). (An alter-
native to a surgically reconstructed nipple is the use
of silicone prosthetic nipples.)
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Figure 12.40 (a) Preoperative view before delayed breast reconstruction. (b) Postoperative view after reconstruction
with tissue expander and contralateral adjustment

ba

Figure 12.41 (a) Preoperative view before delayed breast reconstruction. (b) Postoperative view after reconstruction
with TRAM flap and contralateral breast adjustment.

ba

Reconstruction of the nipple–areola complex
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Nipple reconstruction: skate technique

Figure 12.42 Preoperative skin marking. Figure 12.43 Diagram of the skin incision.

Figure 12.46 Skin flaps wrapped around central tissue
core to form the new nipple.

Figure 12.47 Diagram of the ‘wrapping around’
technique.

Figure 12.44 Skin flaps partially elevated. Figure 12.45 Complete elevation of skin flaps.



Conclusion

Surgical adjustment of the contralateral breast aims
to achieve symmetry following partial or complete
mastectomy for breast malignancy. Overall body
image is improved but such procedures must be
done in response to a patient’s request and not on
the insistence of the surgeon. Some patients may be
content with the reconstructed breast even though
symmetry and appearance could be enhanced by
adjustment of the contralateral breast. Moreover, it
should be borne in mind that surgery on the
contralateral breast may render future clinical and
radiological surveillance more difficult.

References

1. Hoffman S. Unilateral reduction mammoplasty. In:

Goldwin MR, ed. Reduction Mammoplasty. Boston:

Little, Brown and Company, 1990.

2. Kroll SS. Options for the contralateral breast in breast

reconstruction. In: Spear SL, ed. Surgery of the Breast:

Principles and Art. Philadelphia: Lippincott-Raven

Publishers, 1998.

3. Hidalgo DA, Elliot LF, Palumbo S et al. Current trends

in breast reduction. Plast Reconstr Surg 1999; 104: 806.

4. Regnault P. Reduction mammoplasty by the B-technique.

Plast Reconstr Surg 1974; 53: 19.

5. Hidalgo DA. Improving safety and aesthetic results in

inverted T-scar breast reduction. Plast Reconstr Surg

1999; 103: 874.

6. Little JW. Nipple–areolar reconstruction. In: Spear SL,

ed. Surgery of the Breast: Principles and Art.

Philadelphia: Lippincott-Raven Publishers, 1998.

7. Kroll SS. Nipple reconstruction with the double-

opposing tab flap. Plast Reconstr Surg 1999; 104: 511.

8. Few JW, Marcus JR, Casas LA et al. Long-term

predictable nipple projection following reconstruction.

Plast Reconstr Surg 1999; 104: 1321.

9. Goldwin MR, Curtiss EH. Reduction mammoplasty by

the inferior pedicle (pyramidal) technique. In: Goldwin

MR, ed. Reduction Mammoplasty. Boston: Little Brown

and Company, 1990.

10. Wiener DL. Breast reduction: the superior pedicle

technique (dermal and composite). In: Goldwin MR.

Reduction Mammoplasty. Boston: Little, Brown and

Company, 1990.

Oncoplastic and Reconstructive Surgery of the Breast128

Figure 12.48 Wound closed to form nipple mound.

Figure 12.50 Appearance following removal of the
sutures.

Figure 12.49 Postoperative view of nipple in profile to
show the projection.



Breast reconstruction after
conservative surgery

One of the most interesting areas in the surgery of
breast cancer is the concept of breast reconstruction
after breast conserving surgery. In fact, this is a
broad subject which includes proper patient selec-
tion for breast conservation, proper planning for
breast conservation, and management of complex
and difficult situations for breast conservation. As
breast conservation has become more widely
applied in the treatment of breast cancer, the
problems and challenges have become more
complex. Perhaps the key to Chapter 10 and to this
entire subject is the concept that patient selection,
planning, and problem solving in breast conserva-
tion should include both an oncological breast
surgeon and a plastic breast surgeon. In some
environments this may be the same individual, but
in many hospitals, in fact, this requires two differ-
ent people with different perspectives and different
expertise. The authors begin by describing what they
feel to be the best incisions for breast conserving
surgery. Essentially these are lower quadrant radial
incisions and upper quadrant circumlinear
incisions. They also emphasize the importance of
avoiding long incisions, particularly ones above the
bra line or extending into the axilla. They also
emphasize the importance of a deep glandular repair
when large amounts of tissue have been removed.
This may require some undermining of the breast off
the chest wall in order to mobilize the gland
properly. 

One of the most interesting concepts in this chapter
is the idea of leaving the patient actually better than
before the breast cancer by reducing or lifting the

large or pendulous breast as part of the breast
conserving therapy. Thus, breast reduction
techniques, or mastopexy techniques, can be applied
to a large variety of tumours that may be found in
the large pendulous breast. Flaps of breast tissue
with or without the areola attached can be mobilized
based upon a superior, inferior, superomedial,
superolateral or a central pedicle. 

One of the most controversial areas for breast recon-
struction after breast conservation is the use of local
or distant flaps to perform partial breast reconstruc-
tion. The authors recommend the application of an
immediate latissimus dorsi (LD) flap at the time of
the lumpectomy or quadrantectomy to be followed
by postoperative radiation. They emphasize,
however, that the use of this flap in reconstructing
the partial mastectomy defect also results in the loss
of the availability of this flap should it be needed
for a total breast reconstruction, for example in the
case of a recurrence. The authors do not mention the
issue of how well these LD flaps hold up with post-
quadrantectomy radiation therapy. The intriguing
question remains as to whether or not the LD flap
ultimately performs better as an immediate proce-
dure or after a delay of some time after the lumpec-
tomy and radiation therapy have been completed. 

There is also mention in this chapter of placing an
implant beneath the reduced breast after breast
conservation therapy or the use of an omental flap
to help augment a breast in those circumstances. I
have not had personal experience in using the
omental flap and so I can only say that that is an
interesting concept that I have not needed in my
experience. I will, however, mention that I have
always been reluctant to use an implant to recon-
struct the partial mastectomy defect because of
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concerns of capsular contracture, implant extrusion
and interference with postoperative surveillance.
Nevertheless, in a small group of patients where the
radiation damage seems to be modest and where the
patient is insistent, I will agree to place an implant
beneath the pectoralis muscle in order to restore
volume and interfere as little as possible with subse-
quent mammography.

The authors also bring up the issue of remodelling
the previously radiated breast. We have had some
experience with that in the United States, and I
agree with the authors that this should be done with
great care and conservatism. One can predict that
the irradiated breast will not tolerate remodelling
surgery as well as would non-radiated tissue. For
that reason, there should be a minimum of under-
mining or flap elevation, and the surgery should be
kept as simple as possible. One should expect and
warn the patient that the results of such remodelling
surgery in the radiated breast are less predictable
than in the non-radiated breast and will almost
always yield a less successful outcome.
Nevertheless, such remodelling procedures can still
be quite worthwhile, particularly where there are
significant deformities or asymmetries from the
breast conserving treatment.

In summary, let me repeat the authors’ admonition
that it is incumbent upon general surgeons to seek
the opinion of plastic surgical colleagues when poor
results of breast conservation are anticipated. I
would even expand this statement to include the
principle that collaboration between general
surgeons and plastic surgeons should be encouraged
when planning and selecting patients for breast
conserving therapy.

Subcutaneous mastectomy and
reconstruction

The subject of subcutaneous mastectomy should be
seen in the wider context of the role of mastectomy
overall on the one hand, and the role of prophylac-
tic mastectomy on the other. This subject has always
been controversial and has become, if anything,
more controversial in recent years as the identifica-
tion of patients at high risk for developing breast
cancer has become more precise. The most signifi-
cant irony associated with prophylactic mastectomy
has been the fact that for established breast cancer,
breast conservation is often the recommended treat-
ment, while for patients who do not have breast
cancer, some recommend prophylactic mastectomy
instead. Once prophylactic mastectomy is being
considered, one variation would be prophylactic
mastectomy done as a subcutaneous mastectomy or

as a nipple-sparing mastectomy. As the author of
Chapter 11 points out, subcutaneous mastectomy
may also be offered for a subset of individuals who
have invasive breast cancer but who wish to avoid
removal of the nipple on the one hand, or radiation
therapy on the other. This subgroup is best defined
by women who have a relatively small breast and a
tumour located in the periphery of the breast, well
away from the nipple. 

This chapter mentions briefly the issue of general
considerations regarding subcutaneous mastectomy.
In fact, this subject deserves even greater attention
than offered by the author. A review of much of the
literature on subcutaneous mastectomy reveals that
patient selection is rarely discussed adequately. The
reality is that the issue of subcutaneous mastectomy
or not is not simply an oncological issue but also a
cosmetic issue. For some patients, preservation of
the nipple–areola complex is technically difficult
and probably not wise. For other patients, it may be
cosmetically critical for the patient and give the
possibility for the patient of a very good or excellent
cosmetic result. The alternative in the same patient
might be an average to poor result. Thus, balancing
the cosmetic issues in any given patient is probably
as important as balancing the oncological issues. As
the author says, satisfactory results in breast
augmentation or in breast reconstruction are often
best achieved when a skin envelope conforms with
the size and shape of the chosen breast prosthesis.
However, I disagree with the claim in this chapter
that in the majority of patients undergoing subcuta-
neous mastectomy, reduction of the skin envelope is
necessary for satisfactory long-term results. In fact,
there is no evidence presented in this chapter or in
any paper that I am aware of that such reduction is
necessary, and, in fact, this issue has a lot to do with
proper patient selection. It would be my opinion
that while some degree of ptosis of a prosthetic
breast reconstruction is possible, on the other hand,
a large amount of ptosis is probably undesirable and
prone to developing deformities such as capsular
contracture or the appearance of a breast implant in
the distal portion of the skin envelope with a
deficiency in the proximal portion, thus giving the
appearance of a ‘rock in a sock’.

The author is right in saying that there is a fine
margin of surgical error between a healthy nipple–
areola complex and vascular insufficiency when
performing a subcutaneous mastectomy. In fact, this
is true when performing any type of mastectomy,
and it is also true that the larger the breast itself, the
higher the risk of vascular insufficiency along the
distal edge of these since the skin flaps must neces-
sarily be longer in a larger breast. The author also
mentions that when a substantial reduction of the
skin envelope is required for the patient with large
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breasts, the issue of blood supply becomes more
complex and, therefore, free grafting of the nipple–
areola should be a consideration.

Regarding incisions, the author mentions that
limited incisions may result in persistent breast
tissue while excessively long incisions may compro-
mise vascularity of the nipple–areola complex or
blood supply of the skin flaps. I agree that limited
incisions may present obstacles to performing a
subcutaneous mastectomy, and for that reason, the
incision needs to be of sufficient length and in the
best location to allow the surgery to proceed.
However, with modern techniques including
endoscopy, certainly incisions can be shorter than
they used to be. On the other hand, the length of the
incision probably is not critical to the blood supply
of the flaps. Rather, the length of the flaps
themselves and the plane of dissection as well as the
underlying health of the patient are more critical. In
my hands, I have found several incisions to be
totally suitable for prophylactic mastectomy includ-
ing a long inframammary incision in small-to-
medium sized breasts, and a lateral oblique incision
and an incision across the lateral equator of the
breast, also in small-to-medium sized breasts. In
larger breasts, a skin-sparing mastectomy with
removal of the nipple–areola complex, with or
without a linear extension, also can be suitable,
particularly if the skin that has been removed with
the nipple excision is replaced with a skin flap
either from the back or the abdomen. 

The author mentions that placement of the prosthe-
sis in a subcutaneous pocket encourages ulceration
of the overlying skin flap. I would have to disagree
with this comment. In my opinion, most skin ulcer-
ation is not due to the presence of implant but rather
to poor vascularity of the flap either from excessive
length, overly aggressive dissection, or a patient
with compromised health. The author would like to
make the distinction between subcutaneous and
subpectoral as being either totally on top of the
muscle or totally underneath the muscle. His
comments that the subcutaneous plane results in a
higher incidence of capsular contracture is probably
more true of the purely subcutaneous plane rather
than a partially subcutaneous plane or a dual plane
positioning. 

The author then goes on to describe his special
technique, which is a subcutaneous mastectomy
down through a meridian incision where an ellipse
of skin is removed centrally but a vertical bipedicle
flap is created to hold the areola and to allow for it
to be maintained on the breast. While this technique
may have its indications and is certainly an inter-
esting surgical manoeuvre, there are a number of
things about it which are of concern. To begin with,

I have been disappointed with any pedicle proce-
dures done at the same time as a subcutaneous or
other type of mastectomy. The skin flaps are simply
not reliable enough to allow them to be used for a
flap procedure as well. In the author’s technique, he
also recommends total muscle coverage, which, in
my opinion, is not the ideal solution for most
patients. Total muscle coverage results in an overly
tight muscle brassiere, superior malposition of the
implant, inadequate projection of the lower pole as
well as a poorly defined inframammary fold. The
author also likes placement of an implant in the
primary procedure, which is not my preference. I
prefer to do this as a two-stage procedure with a
tissue expander used as a temporary device followed
later by a long-term implant. Certainly the use of a
tissue expander allows more flexibility in the opera-
tion and greater safety as well as the ability to come
back in stage two and improve the cosmetic result.

The subject of prophylactic mastectomy and sub-
cutaneous mastectomy remains unresolved and, in
fact, is of growing interest at the present time.
Plastic surgeons tend to be far more favourable
regarding both prophylactic mastectomy and sub-
cutaneous mastectomy than do general surgeons or
oncologists. The two best indications or techniques
for subcutaneous mastectomy are in the small-to-
medium sized breast using an inframammary or
meridian incision connecting with a peri-areolar
incision. In larger breasts where the nipple needs to
be removed either for oncological, cosmetic, or
vascular reasons, a small flap taken from the back
can be used to carry a musculocutaneous flap which
can be de-epithelialized to provide an appropriate
recipient site for the nipple–areola graft. My prefer-
ence is to avoid repositioning the nipple–areola
either on a pedicle or as a skin graft on the mastec-
tomy flaps. Both of those techniques have a higher
complication rate and a greater risk of malposition
of the nipple–areola complex. 

The author also describes his preferred technique of
placing the implant or device under total muscle
coverage. While this is undoubtedly the safest thing
to do from the point of view of exposure of the
device or infection, it is probably the worst thing to
do in terms of achieving good cosmetic results. Total
submuscular placement prevents proper projection
of the lower pole of the breast and inevitably leads
to poor definition of the inframammary fold and an
unnatural appearance. Our preference in most cases
is for subpectoral or possible subserratus placement
of the device leaving the lowermost portion of the
device in the subcutaneous plane where hopefully it
will be covered by a healthy skin flap. This does
expose the patient to somewhat increased risk in
terms of infection and exposure but, on the other
hand, leads to better cosmetic results in terms of the
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shape of the breast and a well-defined inframam-
mary crease. The final decision regarding subpec-
toral placement versus total muscle coverage is a
technical one which often must be made at the time
of surgery depending upon the local tissue environ-
ment and the type and size of the breast that one is
seeking to achieve. 

The author tends to prefer an implant for the
primary reconstruction using an adjustable device or
a biluminal device. This is certainly an option
depending upon what type of adjustable device is
available. Currently in the United States, my
preference is to use a single-chamber shaped
textured expander with an integrated valve.
Although this device must ultimately be replaced
with an implant at a later date, it is an extremely
convenient and reliable device to use and may be
placed in the pocket in a deflated or partly inflated
condition and filled postoperatively once good
wound healing has been achieved.

Finally, in summary, I would agree that the more
modern techniques of breast reconstruction can
produce excellent or very good results in most
patients. The best results are achieved in bilateral
reconstructions and are also achievable in patients
who have small-to-medium sized breasts. The larger
the breast, the greater the challenge to obtain a good
cosmetic reconstruction. In the era that we currently
live in where the diagnosis of patients at high risk
for breast cancer is becoming more precise, the
option of subcutaneous mastectomy becomes partic-
ularly interesting, especially if and when we can
achieve a high-quality result using prostheses with
low rates of complications and good cosmetic
outcomes.

Contralateral breast adjustment
and nipple reconstruction

Adjustment of the contralateral breast as well as
nipple reconstruction are critical elements in breast
reconstruction. As the authors point out, these
procedures are relevant both to post-mastectomy
breast reconstruction as well as breast conservation
surgery. The timing of these adjustments can be
either during the first stage of surgery or at a later
date after the oncological treatments have been
completed. 

When contralateral adjustment is done at the time of
the mastectomy and immediate reconstruction, it is
useful to think of this as a rough draft of the
contralateral adjustment. Quite frequently, even
having done the opposite side adjustment in the first
operation, we will revisit that adjustment in the

second stage if a further revision will be helpful to
achieve the best possible symmetry. Frankly, this
option is true whether the initial operation for
reconstruction is done with a tissue expander, an
adjustable implant, or a simple implant. In the case
of immediate reconstruction with autologous tissue,
we sometimes postpone the contralateral surgery for
several reasons. One is that autologous tissue recon-
struction is a much longer operation than prosthetic
reconstruction, and, therefore, in the interest of
operating time, it may be wise to postpone the
opposite breast surgery until later. In addition, the
exact size and shape of the breast after autologous
breast reconstruction is sometimes difficult to
predict. Sometimes there is more tissue available
than one has anticipated, and, unfortunately, at
other times, some of the tissue that was expected
does not have adequate circulation and ultimately
must be trimmed off. For that reason, we are more
reluctant to do the contralateral breast alteration at
the time of autologous breast reconstruction. 

The authors mention that when operating on the
opposite breast they are concerned about masking
malignancy. While we agree with this principle, this
rarely affects our decision making in terms of
mastopexy or breast reduction. However, when
placing an implant beneath the opposite breast, we
prefer whenever possible to place it subpectorally in
order to interfere minimally with post-augmentation
mammography.

When performing nipple reconstruction, we choose
to pick the ideal location for the nipple on the
reconstructed breast first and then when we are
adjusting the opposite breast, use the reconstructed
nipple as our baseline. Our preference for this strat-
egy is because the opposite breast is easier to adjust
than the reconstructed breast. On the other hand,
when we are not planning to adjust the opposite
breast, then we try to match the reconstructed
nipple as much as possible to the unoperated side.
The authors describe a preference for the comma-
shaped mammoplasty, which is a derivative of the
Regnaut procedure. We tend to avoid that operation
because of its risk of moving the nipple–areola
complex too medial. So our personal preference is
to perform mastopexies and reductions using
circumareolar, vertical or inverted T approaches.
Even the inverted T approach often involves a
circum-vertical approach. In the circum-vertical
approach, we do not commit to the final transverse
component until the nipple–areola and vertical
limbs have been closed. Again, our preference is to
avoid the comma technique because of the tendency
to create peculiar breast shapes. The scar appear-
ance, of course, is totally independent of the
parenchymal surgery. Using any of the above scar
patterns, the pedicle for the nipple–areola complex
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itself can be superior, superomedial, superolateral,
central, vertical, or even bipedicle vertical.

The authors are concerned about the tendency for
the breast to change shape over time. One thing that
we have learned over the years is that both recon-
structed breasts and normal breasts do change shape
over time. This is pretty much unpredictable and,
therefore, ultimately cannot and should not occupy
too much of the surgeon’s time. It is fair to say,
however, that an implant reconstruction rarely
drops with time whereas a breast which has been
reduced or lifted will probably become more pendu-
lous over the years. Autologous breast reconstruc-
tions usually do not become more pendulous over
time but can change size with general weight gain
or loss. Because it is almost impossible to factor in
all the possible changes that the breasts can undergo
with time, we prefer instead to understand that both
the reconstructed and adjusted opposite breast may
need further alterations over the coming years.

One of the advantages of matching procedures and
adjustments after breast conservation or mastectomy
with reconstruction is the possibility of actually
leaving the patient in a better anatomical condition
than preoperatively. So, in many cases, by either
enlarging the breast on the opposite side, lifting the
breast in the form of a mastopexy, or reducing the
breast, the patient can actually achieve a more
attractive and youthful appearance than before the
onset of breast cancer.

The authors also briefly discuss nipple reconstruc-
tion using the skate flap. I agree entirely with the
authors that the decision to reconstruct the nipple
should not be made until the final shape and
position of the reconstruction is reasonably stable.
While we would prefer to do the nipple reconstruc-
tion at the time of the second stage of breast recon-
struction, there are times when we will postpone
this decision until a third stage when we are not

confident of the ideal nipple position. Like the
authors, we prefer to achieve colour match using
tattooing after the nipple reconstruction has healed.
We no longer take skin grafts from the upper inner
thigh, and we reluctantly must discourage that
procedure for several reasons. The donor site
morbidity from the upper inner thigh is substantial
and invariably the source of major complaints by the
patient. In addition, the colour match is rarely ideal
from the upper inner thigh and is often a short-term
illusion which winds up with an areola in the long
run which is not a good match to the opposite side.
So even with an upper inner thigh skin graft, there
is frequently, if not universally, the necessity for
tattooing at a later date to achieve better colour
match. Again, we agree with the authors that the
skate flap and star flap are the preferred methods for
nipple reconstruction. There are variations on this
theme including the double-tab flap proposed by
Steven Kroll or the fishtail flap proposed by John
McCraw. Interestingly, the best nipple reconstruc-
tions in our hands remain composite grafts taken
from the opposite nipple when there is sufficient
tissue to harvest. The best case for opposite nipple
composite grafts is the opposite nipple which is
overly large to begin with. By sharing the distal one-
half of that opposite nipple, it makes the other
nipple a more appropriate size while at the same
time providing a target which is now smaller than
the original. The removed distal half of the nipple
is the best possible source for nipple reconstruction
because of the colour and texture match that it
provides.

While it may be true that adjusting the opposite
breast and reconstructing the nipple cannot salvage
an otherwise mediocre or poor breast reconstruction,
it is remarkably true that a good matching procedure
combined with an excellent nipple–areola recon-
struction can provide the final touches to a breast
reconstruction such that the result can be quite
impressive and deceive most observers.
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IV The patient





Introduction

Since Halsted conducted the first radical mastec-
tomy in 1882, surgery has played a central role in
the treatment of breast cancer. While providing a
successful method for the treatment of early stage
disease, improved rates of local control were at the
cost of mutilating surgery. Psychological morbidity
and disturbances in body image and sexual health
are now well documented in the literature.1

Evidence confirming the high levels of psychologi-
cal morbidity has contributed to the exploration of
more conservative surgical options. Improvements
in surgical techniques now allow women to have a
lumpectomy without any adverse impact on survival
and reduce some of this morbidity, especially in
relation to body image problems.2 However, not all
patients are eligible for breast conservation and
mastectomy is still required to treat large centrally
placed tumours or an extensive in situ component
(EIC). 

Major advances in surgical techniques and implant
technology over the last decade have contributed to
the increasing availability of breast reconstruction
following mastectomy. Although rates for surgical
reconstruction vary, depending on the source of the
statistics, there has been a significant increase over
the last decade. Women diagnosed with breast
cancer are now beginning to expect reconstruction
as an option. Although not well documented, there
is some indication that women may opt for mastec-
tomy plus reconstruction over lumpectomy. In some
cases this may occur because it gives women greater
reassurance that the cancer is gone and, at the same
time, preserves an acceptable body image. This is an
area that needs further investigation in order to
clarify the psychological benefits. It is important to
be aware of the psychological issues and how these
impact on surgical management in relation to breast
reconstruction. 

The first section of this chapter deals with evidence
on the psychosocial impact of breast reconstruction
after surgery for breast cancer, while the second
section reviews clinical guidelines for management
of the patient’s psychological care.

Psychological morbidity and
reconstructive surgery

Despite the extensive literature on the psychological
impact of mastectomy, there is a dearth of evidence
on the effects of reconstructive surgery. However,
studies examining the impact of mastectomy versus
lumpectomy can be informative. In general these
reveal high levels of distress around the time of
breast cancer diagnosis.3 Much of this takes the form
of anxiety with depression secondary and a substan-
tial proportion of this psychological morbidity will
remit spontaneously given time. However, a signifi-
cant minority of women is known to have continu-
ing problems of adjustment following breast
surgery.4 Much of this relates to the threat to life but
for some, this is linked to an inability to adjust to
breast loss, post-surgical disfigurement and associ-
ated changes in body image, sexual functioning and
perceived womanliness. The data now show that
although anxiety and depression levels may be
similar, regardless of whether a woman is treated by
mastectomy or lumpectomy, there are differences in
body image and sexual functioning.1 Women having
more conservative surgery tend to experience fewer
problems in adjusting to body image changes with
the less invasive procedure of lumpectomy.5,6 Body
integrity is more likely to be maintained, thereby
requiring less adjustment. Wellisch and colleagues7

have shown that, in addition to greater satisfaction
with body image following lumpectomy, effects on
sexual health were also improved compared to
mastectomy. This, plus the evidence for equivalence
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in survival rates, has contributed to the increased
use of conservative surgical techniques.

Few studies have investigated the psychological
impact of reconstruction in isolation from mastec-
tomy alone and lumpectomy. A study by Mock
revealed that patients undergoing breast conserva-
tion surgery (lumpectomy) derived most benefit in
relation to body image.8 Other studies have
compared women having breast conservation with
those having reconstruction.9-11 The evidence to date
has not demonstrated any clear benefits of recon-
struction over breast conservation and further
research is needed. The psychological benefits of
immediate reconstruction have been explored in a
few studies. Where comparisons have been made
between women who opt for immediate reconstruc-
tion and those with mastectomy alone, the benefits
are in terms of lower levels of psychological morbid-
ity and less impairment in physical attractiveness in
the former, although Schain and colleagues12 have
observed that these differences disappear with time.
However, Rowland and colleagues13 noted that satis-
faction with the cosmetic effects was greater when
length of time between mastectomy and reconstruc-
tion increased. This may reflect the fact that women
who have lived with mastectomy for some time
might take the attitude that any restoration of a
breast shape is an improvement and apply different
standards from those women having immediate
reconstruction. The research findings are unclear,
however, as women seeking later reconstruction are
often a self-selecting group of those who have found
it difficult to adjust to the impact of mastectomy.
Generally speaking there is still a need for research
on the psychosocial effects of delayed versus
immediate reconstruction and, for the present at
least, choices are likely to be driven by the medical
benefits and patients’ personal preferences.

Although it is often assumed that younger women
in particular benefit psychologically from the offer
of reconstruction age seems not to be the primary
factor. As Rowland and Massie1 point out ‘...attrac-
tiveness is not primarily a concern of younger
women’. Consideration needs to be given to individ-
ual preferences in this instance rather than assum-
ing that older women are less likely to want
reconstruction. 

Some women will express dissatisfaction with the
cosmetic results or will be dismayed at the occur-
rence of post-surgical complications. These psycho-
logical effects are less well documented and further
research is needed to help clarify why some women
have difficulty in coming to terms with changes in
body image following breast reconstruction. There is
very little research on the psychosocial attributes of
women who have difficulty adjusting to reconstruc-

tion that can be used to guide clinical decision
making. However, adequate information and pre-
surgical preparation is important. 

One group of patients presents particular psychoso-
cial issues that need to be considered. These are the
increasing number of women who request prophy-
lactic bilateral mastectomy due to either a strong
family history of breast cancer or following a genetic
testing which indicates that they are carriers of a
breast cancer predisposition gene. Stefanek’s14 study
of a small group of women undergoing prophylactic
mastectomy indicated that, while most reported
satisfaction with their decision, post-operative
attitudes towards reconstructive surgery were
mixed. A recent study by Lloyd and colleagues15

indicated a difference in adjustment to mastectomy
and reconstructive surgery was linked to whether or
not study participants were known BRCA gene carri-
ers. Due to the current limits in genetic technology
the majority of women who presently seek prophy-
lactic surgery do so on the grounds of a strong
family history. However, where women have been
tested and found to be a gene carrier they talked of
surgery as a ‘forced choice’: something that followed
naturally as the only sensible management choice.
Such women appear to adjust better than those who
felt they had opted for this procedure in the absence
of a genetic test. In this instance women often felt
that they were unable to express any lack of satis-
faction post-surgically with the cosmetic effects. A
substantial proportion felt that they had only
themselves to blame because they had chosen this
surgical option. This acted to inhibit any post-surgi-
cal expression of discontent about the cosmetic
effects of the reconstructive surgery and sometimes
impeded adjustment. Unhappiness about body
image was also linked to self-blame; a sense of self-
mutilation being sometimes expressed. Women also
varied in the extent to which they experienced grief
over the loss of their breasts. 

A number of factors were identified within this
study, which are protective of maintaining woman-
liness. Prior expectations about the cosmetic effect
played an important part. Those who had been well
prepared by seeing photographs, which depicted
both short and long-term post-surgical effects,
seemed better able to cope. Being well prepared and
informed about the surgical procedure and what to
expect afterwards appeared to aid adjustment. 

A substantial minority of women found it difficult
to adjust to the loss of their nipple. The absence of
nipples and resulting loss of sensation was impor-
tant in sexuality and this has also been noted
amongst breast cancer patients. In Shover’s11 study
women with immediate reconstruction were
compared to those having breast conservation. There
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were few differences between the groups but the
former was more likely to report a loss of sensation
and pleasure derived from the breasts. Some women
in Lloyd’s study15 reported that they did not feel
properly ‘finished’, with a sense that body integrity
had not been fully maintained by the loss of their
nipples. Where there were pre-existing relationship
or marital problems these seemingly subtle differ-
ences in the cosmetic effect became disproportion-
ately distressing. The lack of nipples served as a
reminder of their lack of physical perfection and
undermined their womanliness.

Clinical management

Women with high expectations of reconstructive
surgery require more pre-surgical information and
counselling to ensure that it is clear what can be
achieved. Preparation for surgery may be especially
important for these women as the process of adjust-
ment to body changes begins at this point and may
aid post-surgical adjustment. Evidence from studies
with women having mastectomy alone emphasises
the importance of pre-surgical information and
preparation. Women who feel well prepared have
lower anxiety and improved post-surgical adjust-
ment.16

Rowland and colleagues17 warn that women who
pursue reconstruction in order to please others or try
to improve pre-existing difficult relationships, are
likely to be disappointed. In this respect it would be
important to ascertain why reconstructive surgery is
requested in those women previously treated by
mastectomy so that realistic expectations can be
encouraged.

While it is clear that further research is needed on
the psychosocial aspects of reconstructive surgery
the existing literature highlights a number of things
which can be done.

• Information: in the form of leaflets and
photographs will help prepare women. It is
important that women be offered photographs
showing a range of cosmetic results. Women
who reject the offer of leaflets and photographs
might be encouraged to discuss this further to
clarify what they expect from surgery.

• Nipples: nipple-sparing techniques and methods
of nipple reconstruction could be explained
prior to surgery so women can consider the
options. Where a prosthetic nipple is the only
option it may be helpful to discuss what is avail-
able and whether a pre-surgical nipple mould
can be used. It is wise to never under-estimate
the importance of nipples and offer this infor-

mation routinely in order to avoid possible post-
surgical sexual health and body image problems.

• Cosmetic effects: the issue of symmetry needs to
be discussed. Lack of symmetry between the
healthy and reconstructed breast, where this
occurs, may cause subsequent body image
problems especially if a woman has not been
pre-warned. Patients also need to know what to
expect during the immediate post-surgical
period in terms of the cosmetic effects,
especially if preparatory photographs show only
the cosmetic effects once scars are fully healed.
Some women (and their partners) find the post-
surgical bruising from reconstructive surgery to
be shocking if they have not been pre-warned

• Pain: patients are likely to cope better with post-
surgical pain if they are well prepared and can
have explained to them the pain management
options available. Anxiety is known to exacer-
bate pain so methods of managing anxiety will
also help improve pain management.

• Cancer detection: women may have concerns
about the ability to detect chest wall recurrences
should these occur. The issue of how clinical
breast examination and mammograms are
affected by reconstruction, especially if an
implant is used, needs to be discussed with
women. This information could be offered prior
to surgery so that women may weigh all the
costs and benefits of reconstruction before
making a decision. Worry about recurrences
being detected where an implant is in place is a
problem for some women. They will need
information to help them cope with these
anxieties.

• Implants: the main issue is likely to revolve
around the safety of implants. Adverse public-
ity about silicone implants is now widely
disseminated and many women are aware of the
controversy. Providing pre-surgical information
will allow women to feel more involved in the
decision-making process and help pre-empt
subsequent anxiety about implant leakage.
Women also need to be aware of possible
complications such as implant rejection and
encapsulation. Again, this information is best
offered prior to surgery so that women can
adjust expectations and weigh costs and
benefits. Although not always discussed, some
women do not have very clear expectations
about the life-expectancy of implants nor do
they have a clear understanding about aspects of
modern implant technology to guide their pre-
operative decision making.

• Long-term effects: particular long-term effects
about which women need to know relate to the
sensations created by having an implant.
Feelings of tightness or of a ‘foreign’ body can
occur. Women will cope better if they have
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these effects acknowledged and discussed with
them. In psychological terms women can also be
prepared for the sense of regret in having lost
their breast. Although not affecting all women
having breast reconstruction, it is clear that
some women grieve for the loss of their natural
breast. These emotional ups and downs are part
of post-operative adjustment and being prepared
can aid this process. Where women fail to adjust
to the altered body changes following recon-
struction, access to a counsellor or clinical
psychologist should be offered.

In summary, the improvement in surgical
techniques and implant technology over the last
decade now makes breast reconstruction a viable
option. The psychological benefits are in terms of
improved body image and sexual health. As breast
reconstruction for women with breast cancer has
increased dramatically over the last decade it would
also be important to investigate further the short and
long term psychological impact as this is an impor-
tant factor in the surgical decision making process.
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Introduction

The biomechanical sequelae of breast reconstruction
remain largely unexplored and attention to such
issues may lead to improvements in overall results
of reconstruction. When reconstruction involves
transfer of autologous tissue such as myocutaneous
flaps, biomechanical parameters relating to the
following factors should be considered:

• changes in the antagonist/agonist balance of
muscle groups

• alterations in direction of lines of force along
which individual muscle groups act

• coordination of movement
• adjustments in gravitational forces
• alterations in gait.

Biomechanical interactions in
mastectomy patients prior to
reconstruction

The interaction and function of muscle groups of the
shoulder, spine, pelvis and hip were studied in
women who had previously undergone mastectomy
and axillary dissection. Changes in coordination,
posture and gait were examined. Even in women
who report no functional impairment or reduction
in range of motion of the shoulder, formal assess-
ment may reveal sensory motor deficits together
with changes in coordination and posture. These
may worsen following reconstruction and become
more evident clinically.1,2

Shoulder region

Following mastectomy and axillary dissection
changes in position and function of the ipsilateral
shoulder have been documented in up to one-third
of women. In women who are asymptomatic, biome-
chanical assessment conducted months or years
after surgery reveals anterior displacement together
with elevation of the shoulder in many cases. There
is limitation of lateral rotation of the upper arm in
25% of cases and horizontal adduction of the arm
involving the pectoralis major and minor together
with the serratus anterior is impaired in one-fifth of
cases. Abduction of the arm is reduced in 17% of
patients. There may be demonstrable weakening of
the serratus anterior with counter-resistance testing
even when winging of the scapula is not evident.

More than 20% of women exhibit some compromise
in stability of the humeral head following mastec-
tomy which may be associated with micro-disloca-
tions. In some cases the greater tubercle of the
humerus may abut against the coraco-acromial
ligament in association with weakness of the latis-
simus dorsi muscle and contracture of the coraco-
brachialis.

Spine and pelvis

Often pre-morbid conditions affecting the spine
exist at the time of breast surgery. These include
degenerative changes, disc disorders and malalign-
ment. Following mastectomy over half of women
have increased restriction of movement with
contraction and pain at the level of the cervical,
dorsal and lumbar spine. A quarter of women show
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either anteversion or retroversion of the pelvis with
alteration in gait and the gravitational set point.
Frequently there is difficulty in performing anterior
flexion of the torso from the supine position.

Hip region

Asymmetry of the psoas muscle has been observed
in 37% of women following mastectomy. Pelvic
equilibrium is maintained by hypercontraction of
the psoas major and shortening of the contralateral
hamstring muscles. The latter is a consequence of
the mechanics of walking whereby there is normally
synchronization between contraction of the psoas
major (which flexes the hip) and contraction of the
hamstrings in the weight-bearing contralateral lower
limb. Women who display shortening of the muscles
in the hip region have loss of the usual pendular
movement of the ipsilateral arm (operated side)
during walking – the so-called hypopendularism. 

With reference to the hip joint the most frequent
abnormality is limitation in medial rotation of the
femur resulting indirectly from shortening of the
iliopsoas muscle. The lateral rotators of the hip joint
compensate for increased tension within the psoas
muscle, which is linked to functional deficits of the
shoulder girdle following breast surgery. The proxi-

mal insertions of the iliopsoas are no longer
properly stabilized during movements of the arm.
Furthermore, shortening of the iliopsoas tends to
promote hyperlordosis of the lumbar spine and the
pelvis is inclined towards anteversion. 

The incidence of biomechanical disturbances
following breast surgery, but prior to any recon-
struction are shown in Figure 15.1.

Postural observations and muscle synergy

In up to 20% of patients undergoing mastectomy
there is an alteration of the gravitational set point
(the centre of gravity of the trunk, head and arms is
shifted forward or backward in relation to the head
of the femur). This is accompanied by a change in
the movements of the trunk relating to gait with a
redistribution of movements in the horizontal and
sagittal planes and corresponding adjustments in
proprioceptive/exteroceptive balance.

Approximately half of the women demonstrate
hypopendularism of the ipsilateral arm. Reduction
in the pendular movement of the arm during
walking is attributable to problems with sensori-
motor organization in the absence of any objective
neurological or mechanical lesion.3
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Figure 15.1 Biomechanical sequelae in 300 mastectomy patients prior to reconstruction.
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Coordination can be assessed by asking the patient
to raise one arm and the contralateral leg simulta-
neously and determining whether equilibrium can
be maintained satisfactorily during a unipodal
stance. Following mastectomy there is difficulty in
full coordination of movements in a unipodal
stance. Coordination of movements of the upper and
lower limbs is dependent upon synergistic actions
of the latissimus dorsi and psoas major muscles.

Biomechanical sequelae
following reconstruction with
latissimus dorsi or TRAM
myocutaneous flaps
Biomechanical disturbances following reconstruc-
tion with myocutaneous flaps (latissimus dorsi (LD)
and transverse rectus abdominus myocutaneous
(TRAM)) may exacerbate those already present after
mastectomy alone.4

Shoulder region

Reconstruction with LD myocutaneous flap
In those women with no demonstrable abnormality
in shoulder function following mastectomy there is

a degree of elevation and forward displacement of
the shoulder in 90% of cases after delayed recon-
struction with an LD flap (Figure 15.2). Where there
is a pre-existing imbalance in shoulder function, this
is worsened after reconstruction. Because the stabi-
lizing action of the latissimus dorsi muscle is lost,
arm flexion is limited in about 15% of patients.
When the arm is elevated, the latissimus dorsi
muscle is unable to pull the head of the humerus in
a downwards and backward direction to conteract
the dominant action of the deltoid muscle which
moves the humeral head upwards and forwards in
synergy with the brachialis. There is a worsening of
lateral rotation of the humerus where a restriction
already exists and up to one-third of patients with
no previous abnormality lose between 30° and 60°
in range of movement. Restriction in lateral rotation
results from several factors when the insertion of the
latissimus dorsi tendon remains intact and is not
divided post-transposition:

1. The latissimus dorsi muscle may continue to
influence medial rotation of the humerus, but
instead of pulling backwards and downwards
the direction of pull is forwards and upwards
(micro-dislocation). This abnormal medial
rotation weakens the lateral rotators.

2. Since the latissimus dorsi muscle no longer acts
to pull the head of the humerus downwards and
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Figure 15.2 Biomechanical sequelae following reconstruction and mastectomy in asymptomatic women.
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backwards, it moves it forwards and upwards.
The greater tubercle dislocates upwards and the
articular rima is reduced. The upwards pull of
the deltoid is enhanced and this action further
reduces lateral rotation.

3. The serratus anterior muscle tends to be
weakened by adhesive fibrosis in the subcuta-
neous tissue and fails to stabilize the shoulder
and, in particular, to elevate the acromion
process to provide room for movement of the
greater tubercle. With the acromion process in a
lower position, the articular rima is reduced
(micro-dislocation) and lateral rotation
restricted. There is limited arm adduction (in
the horizontal plane) in almost half of the
women resulting from a combined deficit in
functions of the latissimus dorsi and serratus
anterior with displacement of the humeral head
impeding full range of movement. A similar
proportion of patients exhibit limitation in
abduction in the horizontal plane which is a
consequence of loss of the normal
antagonist/synergistic functions of the latis-
simus dorsi and serratus anterior muscles with
the deltoid muscle which is the principal abduc-
tor of the shoulder. In addition there is reduced
activity of the lateral rotators.

Overall, approximately two-thirds of women experi-
ence limitation of movement in the shoulder region

following reconstruction with an LD myocutaneous
flap. Approximately 20% of patients display some
degree of micro-dislocation of the shoulder joint
which can be detected clinically by palpation. The
micro-dislocation occurs in an upwards direction
(may be a forwards component) and is associated
with reduction of the acromion/greater tubercle
space. Micro-dislocation results from a combined
effect of upward movement of the humeral head and
lowering of the glenohumeral joint because of
weakness of the serratus anterior. The upwards
movement of the humeral head is due to the
predominant action of the deltoid muscle which is
no longer counter-balanced by the latissimus dorsi
or by the lateral rotators. Excessive contraction of
the brachialis contributes to this effect and the
greater tubercle abuts against the coraco-acromial
ligament.

Reconstruction with the TRAM flap
There is a lower incidence of shoulder abnormali-
ties following reconstruction with a TRAM flap
compared with an LD flap (see Figure 15.2). Thus
about 43% of patients manifest elevation and
forward displacement of the shoulder (90% for
patients with latissimus dorsi flap reconstruction).
Any pre-existing abnormalities are made worse by
TRAM flap reconstruction (Figure 15.3). Both
flexion and lateral rotation of the upper limb are
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Figure 15.3 Biomechanical sequelae following reconstruction with LD or TRAM flaps and mastectomy in symptomatic
women.

Decrease of coordination

Hypopendularism

Unbalanced shoulders

Articular limitation

Muscle synergy deficit

Functionl impairment

Medial rotation of femur

Hamstrings

Psoas

0 10 20 30 40 50 60 70 80 90 100

%

Mastectomy

LD

TRAM



worsened following TRAM flap reconstruction (13%
and 12%, respectively). The rectus abdomini
muscles stabilize adduction of the upper limb,
which is reduced by about 25% in the horizontal
plane. Half of the patients with TRAM flap recon-
struction have limitation in abduction of the arm –
a similar percentage as for those who had recon-
struction with an LD flap. It results from loss of the
stabilizing effect of the rectus abdomini on the chest
wall. Overall, 48% of patients (without previous
problems) show some limitation of movement of the
upper limb following reconstruction with a TRAM
flap (see Figure 15.2).

Interestingly, there is a similar incidence of
functional deficit with ‘push forward’ of the arm
after either TRAM or LD flap reconstructions
(33.7%) although these tend to be less intense with
TRAM flap reconstruction where there is less impact
on the stabilization of the scapula. Micro-dislocation
occurs with similar frequency (8%) but is of lesser
degree following TRAM flap compared with LD flap
reconstruction. 

Spine and pelvis

Spine
Mobility of the spine is not compromised by LD flap
reconstruction. In contrast, following TRAM flap

reconstruction the distribution of tension within the
spinal column changes; there tends to be hyper-
lordosis of the upper three lumbar vertebrae with
maintenance of alignment amongst the lower two
vertebrae. Reduction in flexibility at the level of the
lumbar spine is compensated by an increased
kyphosis at the dorsal level. Almost two-thirds of
patients with preoperative normal mobility of the
lumbar spine will exhibit these changes which
restrict the ability to forward flex the spine (Figure
15.4). Lateral flexion is also limited by increased
contraction of other abdominal wall muscles such as
the external and internal obliques which tend to
compensate for loss of the epigastric muscle.
Imbalance of the spinal column leads to alterations
in the pelvic girdle and distribution of gravitational
forces. 

Pelvis
There is a slight tendency towards forward tilt of the
pelvis following LD flap reconstruction, whilst there
is a marked reduction in capacity to forward tilt the
pelvis after TRAM flap reconstruction due to surgi-
cal scarring and a protective response which
minimizes movement at the surgical site. There is a
tendency to backward tilt of the pelvis which is seen
in 20% of women and leads to straightening of the
lumbar vertebrae and a reduction in the sacral angle
of at least 7°. 
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Figure 15.4 Biomechanical modifications following reconstruction with LD or TRAM flap.
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Muscle synergy
There is minimal interference with active anterior
and lateral flexion of the torso from the supine
position following LD flap reconstruction. Any
functional deficit is due to weakness of the serratus
anterior accompanied by loss of function of the
pectoralis minor (or absence thereof). These muscles
normally work in synergy with the external oblique
and intercostal muscles.

Following TRAM flap reconstruction the sit up
movement from a supine position is severely
weakened due to loss of contributory action of the
transposed epigastric muscle. Indeed, up to 12% of
patients can no longer perform a sit up movement
at all, whilst in almost one-third of patients this
movement involves contralateral torsion of the
trunk. The majority of patients experience some
degree of difficulty in performing a sit up movement
after TRAM flap reconstruction.

Hip region

Hip joint
Both LD and TRAM flap reconstructions are associ-
ated with limitation of medial rotation of the femur
in approximately one-third of women with no prior
deficit (see Figure 15.2). Furthermore, in the longer
term this can lead to degenerative changes in the hip
joint and half of the women develop signs of arthri-
tis in the hip joint 3 years after surgery.

Psoas major
There is a reduction in efficiency of function of the
psoas major which is no longer stabilized by the
latissimus dorsi or anterior abdominal wall muscu-
lature. The muscle overcontracts to anteriorly flex
the hip joint during walking which results in
compensatory changes in the iliac muscle and
lateral rotators of the hip (piriformis, gemelli,
obturator internus and quadratus femoris muscles).
These adjustments collectively result in limitation of
medial rotation of the thigh and an imbalance of
forces acting around the hip joint.

There is retraction of the hip flexors in 62.5% of
patients following latissimus dorsi flap reconstruc-
tion and up to 40% of patients after TRAM flap
reconstruction. These effects are exacerbated when
they already exist before reconstructive surgery is
undertaken.

Hamstrings
Changes in muscle tension within the hamstrings is
observed following reconstruction with both LD and
TRAM flaps (see Figure 15.2). Almost 30% of
women exhibit differential muscle tension between

ipsilateral and contralateral hamstrings after LD flap
reconstruction whilst 44% of patients have shorten-
ing of these muscles after TRAM flap reconstruction.
The hamstrings compensate for loss of action of the
anterior abdominal wall muscles which cause a
backward tilt of the pelvis.

Assessment of posture and muscle synergy

Reconstructive surgery leads to predictable changes
in the gravitational set point, gait and arm pendu-
larism with alterations in coordination between the
upper and lower body musculature. The centre of
gravity and movements of the trunk during walking
are modified in over one-third of patients. The
precise changes depend upon the type of flap
harvested for reconstruction. Following LD flap
reconstruction the centre of gravity tends to shift
posteriorly and maintains the pelvis in forward tilt.
In contrast, the centre of gravity shifts anteriorly
after TRAM flap reconstruction and maintains the
pelvis in a backward tilt. These effects lead to a
reduction in coordination between the upper and
lower body musculature.

Natural pendular movement of the ipsilateral arm is
reduced after breast reconstruction and this is most
evident after LD flap reconstruction – 44.4% of
patients are affected. For those with a pre-existing
deficit the loss of pendular movement may become
almost complete (see Figure 15.3). Changes in arm
pendularism are seen much less frequently after
TRAM flap reconstruction (5.6% of cases).

Impaired coordination of movements is the net result
of changes in muscle synergy and antagonist balance
around the hip and shoulder girdles. Two-thirds of
patients display loss of coordination between the
upper and lower limbs following LD flap recon-
struction. There is a general reduction in reflex
movements around the ipsilateral shoulder joint
which is compounded by instability of the lumbar
spine and abnormal tension in the psoas major
muscle. Approximately one-fifth of patients under-
going TRAM flap reconstruction have any demon-
strable loss of coordination between the upper and
lower limbs. This disordered coordination is most
pronounced in the contralateral lower limb (side
opposite to reconstruction). Further functional seque-
lae result from changes in the centre of gravity,
coordination and gait. Figures 15.2–15.4 summarize
the biomechanical consequences of reconstruction
using the two most common myocutaneous flaps. 

Psychological aspects

The biomechanical changes associated with the
physical aspects of surgery have an impact on a
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patient’s psychological state. In particular, a patient’s
self/extra-self-perception is influenced by these
biomechanical factors which lead to significant alter-
ations in the proprioceptive and motor pathways
converging upon the central nervous system. These in
turn are linked to the higher cortical centres control-
ling perception and emotional states.5 Psychological
tests are available to evaluate these changes and are
an important aspect of breast reconstruction.6

Biomechanical considerations in
selection of a reconstructive
technique

The general state of health of a patient together with
their body habitus and psychological well being are
of prime consideration when considering breast
reconstruction. Other factors contribute to selection
of patients for a particular type of reconstruction; the
condition of the muscle which may form a compo-
nent of any myocutaneous flap is relevant to the
reconstructive surgeon. This applies particularly to a
TRAM flap, where previous laparotomy may have
breached the abdominal wall musculature and
precludes use of one or both epigastric muscles for a
TRAM flap reconstruction. In addition to these basic
considerations, there are other factors which should
be taken into account when choosing the optimal
type of reconstruction for an individual patient.

The following features favour LD flap reconstruc-
tion:

• balanced shoulders
• glenohumeral and scapulothoracic stability
• absence of serratus anterior weakness
• no limitation in lateral rotation of upper limb
• absence of glenohumeral micro-dislocations
• good pendular movement of upper limb
• adequate function of psoas major.

It is preferable for patients to have a posteriorly
positioned centre of gravity and movement of the
trunk should be in the sagittal or frontal plane
during walking.

The following features favour TRAM flap recon-
struction:

• good mobility of spine
• shoulder stability
• adequate function of psoas major and

hamstrings.

In contrast to those patients undergoing LD flap
reconstruction, candidates for TRAM flap recon-

struction should have an anteriorly positioned
centre of gravity and movement of the trunk in the
horizontal plane during walking.

Conclusions

Formal biomechanical analysis can provide useful
information when selecting patients for breast recon-
struction using major myocutaneous flaps. Such
analyses take into account various factors including
muscle synergy, agonist/antagonist balance, planes
of motion, centre of gravity, upper and lower body
co-ordination, and gait. These are associated with
fundamental changes in proprioceptive and motor
function which influence perception and emotional
states in important but poorly understood ways.

There are several well documented biomechanical
consequences of both LD and TRAM flap recon-
structions. These changes are most evident in the
upper half of the body for LD flap reconstruction. 

LD flap reconstruction can be associated with
forward displacement and elevation of the shoulder.
There is limitation in adduction and lateral rotation
of the humerus with displacement of the greater
tubercle and reduction of the articular rima
promotes glenohumeral micro-dislocation. Although
weakening of the serratus anterior is common, this
is not associated with a winged scapula. There are
important biomechanical alterations in the hip
region. The ipsilateral psoas major muscle is
contracted and shortened and leads secondarily to
degenerative disease in the hip joint. The contralat-
eral hamstrings are hypercontracted to compensate
for the increased tension in the psoas major muscle
whilst walking. There is limitation of medial
rotation of the thigh in one-third of women and
often heralds arthritic changes in the hip joint. In
dynamic terms, there is a change in the gravitational
set point with a tendency to posterior displacement
of the centre of gravity, but the pelvis remains in
anteversion. Alterations in gait involve a movement
of the trunk in the sagittal plane and a reduction in
pendular movement of the arm. Impaired coordina-
tion is best demonstrated by marked instability upon
adoption of a unipodal stance. These effects are
most evident in patients with an anteriorly placed
centre of gravity and preferential movement of the
trunk during walking in the horizontal plane
(contralateral torsion of the trunk) prior to recon-
structive surgery (Figure 15.5).

TRAM flap reconstruction is associated with fewer
biomechanical disturbances in the upper half of the
body. Nonetheless, half of all patients exhibit
forward displacement of the shoulder with signifi-
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cant functional limitation and reduction in strength
of the serratus anterior. Both adduction and abduc-
tion of the shoulder is impaired and 20% of women
have glenohumeral micro-dislocation.

The principal biomechanical changes after TRAM
flap reconstruction are confined to the lower half of
the body and involve the lumbar spine and pelvis.
There is characteristic difficulty with forward and
lateral sit up movements due to alterations, distri-
bution of tension and alignment of the lumbar verte-
brae and a tendency to maintain the pelvis in
retroversion. Patients tend to hold themselves in a
flexed position because of the large abdominal
wound. The position of gravity is shifted anteriorly
and persistent retroversion of the pelvis leads to
incongruence between the upper and lower halves
of the body.

The changes in pelvic position together with loss of
function of the transposed ventral abdominal
musculature are associated with contraction of the
ipsilateral psoas major muscle and the contralateral
hamstrings. There is shortening of the psoas major
and impaired medial rotation of the femur, but these
effects are much less pronounced than following LD
flap reconstruction. 

In dynamic terms the centre of gravity shifts forward
and is not accompanied by a congruent anterior
adjustment of the pelvis. Defects in coordination,

hypopendularism of the arm and instability upon
unipodal stance are not as evident as for patients
with a transposed LD flap. In general, biomechani-
cal consequences following TRAM flap reconstruc-
tion are worse in patients with a posterior lie to their
centre of gravity and movement of the trunk in the
frontal (side-to-side movement of the trunk) or sagit-
tal (anterior-posterior movement of the trunk) plane
during walking prior to reconstructive surgery (see
Figure 15.5).

The incorporation of biomechanical data of individ-
ual patients into the preoperative assessment may
sharpen the selection process and ensure that a
woman is offered the optimum form of reconstruc-
tion based on maximum information derived from
both fundamental and less conventional parameters.
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Introduction

This chapter outlines the incidence, clinical features
and pathophysiology of the development of chronic
pain after breast reconstructive surgery and considers
therapeutic options including standard pharmacolog-
ical and non-pharmacological approaches.

It is expected that most patients will experience
some pain immediately following a surgical opera-
tion. This ‘acute pain’, which may in part be caused
by tissue disruption, typically lasts for a period of a
few hours to several days. It usually responds to
analgesics such as opioids and non-steroidal anti-
inflammatory drugs. However, it is increasingly
recognized that some patients experience pain
which persists beyond these normal time limits and
may continue for months or even years after surgery.
Most researchers define chronic pain as persisting
beyond the acute phase usually for a period in
excess of 3 months.1 Pain which persists into a
chronic phase after an operation is known as
chronic postsurgical pain (CPSP).

A number of surgical procedures for cancer and non-
cancer conditions are well known to cause chronic
pain problems, including thoracotomy, hernia
repair, limb amputation and breast surgery.1 Data
from a number of large surveys indicate that approx-
imately a quarter of women experience chronic pain
following mastectomy and breast reconstructive
surgery.

Incidence

Studies that have investigated chronic pain after
breast surgery vary in both design and quality. Most

of the existing studies focus on pain after mastectomy
for breast cancer, although one paper specifically
examined chronic pain after breast reconstruction,
which included patients with and without cancer.2

Overall 10 studies revealed significant long-term
morbidity associated with breast surgery, with up to
a quarter of women reporting pain more than 12
months following their operation (Table 16.1). All of
the studies assessed pain after mastectomy, but in
addition, Wallace et al2 specifically analysed
symptoms after breast reconstructive surgery.

Aetiology and pathophysiology

Pain after breast surgery is not one simple syndrome
and involves several different potential causes which
may be interrelated. Indeed, many patients will have
more than one possible cause for their pain. CPSP is
therefore not a specific diagnostic entity but repre-
sents a constellation of different symptoms and
possible pathophysiological mechanisms. Any new
symptoms can indicate either local or distant recur-
rence of disease and should be specifically investi-
gated. Many patients will have pre-existing pain such
as osteo- or rheumatoid arthritis and these should be
identified, recorded and treated preoperatively. Table
16.2 lists the many different possible causes of
chronic pain after breast surgery. Recurrent infec-
tions and seromas are causes for CPSP which are
amenable to treatment. Table 16.2 lists the various
different causes of chronic pain after breast surgery.

Intercostobrachial neuralgia 

One pathophysiological mechanism for chronic pain
after breast surgery is surgical damage to the inter-
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costobrachial nerve which is formed from the lateral
branches of the first and second intercostal nerves.
This nerve has up to four branches, supplies the
posteromedial aspect of the upper arm and axillary
region and has been reported to be injured in
80–100% of mastectomy patients undergoing
routine axillary dissection.11

It characteristically results in a sharp, shooting pain
or burning sensation and may be associated with
numbness in the posteromedial upper arm, upper
lateral chest wall or axillary region (Figure 16.1).
Patients may consequently restrict movement of the
arm and shoulder, resulting in spasm of surrounding
muscles (e.g. trapezius) (Figure 16.2), development of
a frozen shoulder and worsening pain.

In a randomized controlled trial comparing two
groups of patients undergoing axillary clearance
with or without preservation of the intercosto-
brachial nerve, Abdullah et al12 failed to show any
reduction in chronic pain at 3 months follow up
amongst patients randomized to nerve preservation.

However, this group of patients reported a lower
incidence of sensory deficits. Others have shown a
decrease in sensation and function following nerve
sacrifice compared with preservation.13,14 Another
prospective randomized controlled trial has failed to
show any difference in pain scores or arm mobility
between patients who had the intercostobrachial
nerve sacrificed or preserved.15

Other neuralgias and complex regional pain
syndrome 

Several other nerves may be damaged during breast
reconstructive surgery. The innervation of the breast
and surrounding tissue includes nerves that origi-
nate from the brachial plexus. Nerves that supply
the deep musculature of the chest wall include the
long thoracic nerve together with lateral and medial
pectoral nerves. These nerves are routinely spared
during mastectomy but may be injured due to
traction or scarring and though predominantly
motor nerves, their section can contribute to chronic
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Table 16.1 Summary of studies investigating chronic pain after breast surgery

Study type Sample size Duration of follow-up Estimated prevalence of CPSP Reference

Prospective cohort 120 1 year Phantom breast pain at 3 weeks 13%, Kroner et al 
110 at 1y 1 year 13%; scar pain at 3 weeks 35%, (1989)3

1 year 23%
Prospective cohort 120 6 years Phantom breast pain at 6 years 17%; Kroner et al 

110 at 1 year, scar pain at 6 years 1% (1992)4

69 at 6 years
Survey 223 16 months–32 years Phantom breast 36%; numbness 39–78%; Polinsky 

(mean 8 years) paraesthesia 19–35%; sensitivity 23–34%; (1994)5

pain 22–32%
Survey 42 at 54 months 62% at 36 months, 53% at 54 months de Vries et al

(1994)6

Retrospective 467 9–58 months Pain 49%; paraesthesiae 54%; strange Tasmuth et al 
cohort sensations 50% (1995)7

Survey 95 Not stated Post-mastectomy pain 20% Stevens et al
(1995)8

Survey 126 6 months–4 years 1 year 45%, 1–2 years 37%, 2–4 years Stevens et al 
28%, >4 years 20% (1995)8

Retrospective cohort 282 2–6 years Pain at 1 year after mastectomy 31%, Wallace et al 
mastectomy/reconstruction 49%; breast (1996)2

augmentation 38%; breast reduction 22%
Survey 134 >3 months 27% Carpenter et

al (1998)9

Retrospective cohort 408 6 years Post-mastectomy pain 43% Smith et al
(1999)10

CPSP, chronic postsurgical pain.
(Modified from Macrae WA. In: Epidemiology of Pain. Seattle: IASP Press.1)



pain. Moreover nerves may be inadvertently divided
during surgery or may be damaged by ischaemia or
radiation effects. Breast implants can  affect nerves
either by direct pressure or secondary to develop-
ment of capsulitis. Pathophysiological mechanisms
of neuropathic pain include demyelination, together
with neuroma and microneuroma formation.

Chronic pain secondary to breast reconstructive
procedures

Wallace et al2 reported a higher incidence of chronic
pain at 1 year in patients undergoing implant-only
breast reconstruction after mastectomy, suggesting
that implants themselves may be a source of pain.
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Table 16.2 Possible causes of chronic pain after breast reconstructive surgery

Pre-existing pain
• osteo/rheumatoid arthritis16

• fibromyalgia17

• costochondritis (Tietze’s syndrome)18

• cervical radiculopathy

Iatrogenic pain
• persistent ‘acute’ pain, e.g. due to wound infection, oedema, haematoma, necrosis, dehiscence, recurrent seromas
• phantom breast syndrome/pain3,4,11

• scar pain, e.g. in wound, in axilla, around reconstructed nipple19–25

• postradiotherapy, e.g. transient neuritis of brachial plexus, RIBP, cervical plexopathy, associated thrombosis of
subclavian artery26

• post-chemotherapy
• CPSP

Tumour involvement related pain
• recurrence, e.g. local, brachial plexus, neural or soft tissue infiltration
• metastasis, e.g. vertebrae, bone, brachial plexus, spinal cord, meninges27,28

Neuropathic pain
• individual neuropathies, e.g. intercostobrachial neuralgia, intercostal neuromas, other neuromas, microneuromas,

pressure on individual nerves, ichaemia, radiation fibrosis, scarring, trapping, traction, transection26,29,30

• complex regional pain syndrome (or reflex sympathetic dystrophy) of upper extremity, pain swelling, vasomotor
instability31

• carpal tunnel syndrome32

• brachial neuritis/trauma

Pain due to implants
• implant-related, e.g. ‘atypical chest pain syndrome’ pressure/ischaemia on muscles or nerves resulting in neurogenic

atrophy of pectoralis major, fasciitis, myositis, chronic inflammation, free silicone, neuroma33

• capsulitis
• capsular contraction and hardening
• implant migration
• foreign body reaction, e.g. chronic inflammation, autoimmune, connective tissue disease
• referred pain18

Other causes of chronic pain
• lymphoedema-related discomfort and pain, brachial plexus/nerve entrapment
• pericapsulitis of shoulder/elbow joint (frozen shoulder/elbow)
• muscle spasm
• mastalgia (cyclical, non-cyclical)
• mastitis

Psychological factors causing pain
• anxiety, depression, somatization, fatigue, general stress, stress of pain, immobility in arm, and catastrophizing all

increase pain due to any of the above causes

RIBP, radiation-induced brachial plexopathy; CPSP, chronic postsurgical pain.
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Figure 16.1 Intercostobrachial nerve
dissected out.

Figure 16.2 Anterior and posterior views of a patient with severe chronic pain after breast surgery. Severe trapezius
spasm is seen.

Figure 16.3 WHO’s pain relief ladder
If pain occurs, there should be prompt oral
administration of drugs in the following order:
nonopioids (aspirin and paracetamol); then, as
necessary, mild opioids (codeine); then strong
opioids such as morphine, until the patient is
free of pain. To calm fears and anxiety,
additional drugs – ‘adjuvants’ – should be used.
To maintain freedom from pain, drugs should be
given ‘by the clock’, that is every 3–6 hours,
rather than ‘on demand’. This three-step
approach of administering the right drug in the
right dose at the right time is inexpensive and
80–90% effective. 

Freedom from
cancer pain
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Pain persistingor increasing
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Possible mechanisms include (i) tissue expansion
resulting in nerve compression and ischaemia and
(ii) capsule formation around the implant with
subsequent contracture causing painful breasts.

Wallace et al2 also reported a lower incidence of
pain when the reconstructive procedure was
performed immediately following mastectomy rather
than as a delayed reconstructive procedure and cite
two possible explanations. First, surgeons are aware
that a patient is having immediate reconstruction
and may be more meticulous in the surgical dissec-
tion (especially with skin-sparing techniques) and
be less likely to cause extensive tissue damage.
Second, some forms of breast reconstruction involve
importing tissue as a pedicled or free flap. The
immediate placement of autologous tissue provides
an excellent source of blood supply which may
enhance healing of tissues and promote nerve regen-
eration. Considerable tissue disruption occurs when
submuscular implants are inserted, which can
further contribute to any ongoing pain.

Atypical chest pain associated with silicone
implants

Lu et al33 describe a syndrome of ‘atypical, non-
cardiac chest pain associated with breast implants’
and reported this in 11 patients receiving silicone
breast implants.33 The symptoms were described as
muscular pain with burning and tenderness lasting
from a few minutes to several days. In all cases there
was improvement or even complete resolution of
pain after removal of breast implants and five
patients were found to have a degree of implant
rupture. Chronic inflammatory changes were noted
in all patients with capsule formation and biopsy of
the pectoralis major muscle revealed inflammatory
changes together with neurogenic atrophy or
neuroma formation.

Management and treatment of
chronic pain after breast
reconstructive surgery

The first priority is to take a detailed history and
conduct a physical examination. Recurrent carci-
noma should be specifically excluded by appropri-
ate investigation. Some conditions such as abscess
formation, seromas and implant problems may be
amenable to surgical intervention whilst antibiotics
may be adequate for early stages of infection with
cellulitis. It is important that symptomatic treatment
of chronic pain is only initiated once other specific
causes for the pain have been excluded and appro-

priate treatment implemented. A multidisciplinary
approach to pain management combines analgesic
medication with physical and psychological therapy
and is more likely to yield successful outcomes.34

The precise nature and character of the pain needs
to be established and this will determine pharma-
cological treatment strategies. Nociceptive pain due
to involvement of bone or soft tissue is typically dull
and aching whilst neuropathic pain symptoms are
characterized by sharp, shooting pains and burning
sensations in association with dysaesthesia and pain
in an area of numbness. Patients will often present
with a mixture of both types of pain. Physical,
psychological and emotional factors usually accom-
pany and colour these symptoms and must be
addressed accordingly. 

Pharmacological treatment 

Nociceptive pain usually responds to simple
analgesics such as paracetamol or non-steroidal anti-
inflammatory drugs. It may be necessary to use weak
or even strong opioids for more persistent and
severe pain (in accordance with the WHO (World
Health Organization) classification of analgesics;
Figure 16.3). Examples of WHO step 2 drugs include
codeine, dihydrocodeine and tramadol whilst step 3
drugs are used for more severe pain and include
morphine, oxycodone or methadone.

Neuropathic breast and arm pain responds well to
secondary analgesics such as tricyclic antidepres-
sants and anticonvulsants which should be tried
initially before the weak and strong opioids accord-
ing to the WHO step-wise approach (see Figure
16.8). Tricyclic antidepressants such as amitripty-
line and dothiepin have proven efficacy for relief of
neuropathic pain especially following treatment of
breast cancer.35 A low dose is administered initially
and slowly titrated upwards. Maximum dosage may
be limited by adverse side effects such as sedation
and dry mouth although the sedative effects may
help to improve sleep. 

Some anticonvulsants including gabapentin, sodium
valproate and carbamazepine are effective treat-
ments for neuropathic pain and can be used in
conjunction with antidepressants. Table 16.3 shows
a summary of analgesic approaches commonly used
for management of pain following breast recon-
struction.

Perioperative analgesic techniques

There is much current interest in perioperative
techniques to try to reduce both pain in the acute
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postoperative period and the progression from acute
to chronic pain in patients undergoing breast
surgery, including breast reconstruction.1 Box 16.2
summarizes some of the approaches which have
been used perioperatively for breast and reconstruc-
tive surgery. 

Regional blockade
Regional nerve blockade reduces analgesic intake in
the immediate postoperative period and the addition

of mexiletine reduces the total oral analgesic require-
ments in the first 5 postoperative days in patients
undergoing breast surgery. Yet no significant differ-
ence in pain was found 3 months post-surgery
although a combination of local anaesthetic block
using ropivacaine plus mexiletine significantly
reduced the incidence of absent or decreased sensa-
tion 3 months postoperatively.36 A randomized
controlled trial comparing local anaesthetic infiltra-
tion with bupivacaine versus topical application of
lignocaine/prilocaine or no treatment after resection
showed that local anaesthesia led to slightly lower
overall pain scores. This was associated with
reduced morphine consumption postoperatively and
was of potential clinical value in patients with the
highest pain scores.37

Paravertebral blocks,38–40 brachial plexus blocks41 and
epidurals42,43

All these have been used as successful alternatives
to general anaesthesia although any suppression of
the acute to chronic progression of pain by any of
these methods has yet to be formally documented.
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Table 16.3 Summary of analgesic drug treatment for pain after breast reconstruction

Analgesic drug Clinical use

Paracetamol Initially used for mild pain. Can be given regularly or ‘as required’. Can
be used as a sole agent or in conjunction with other drugs

Paracetamol and codeine/dihydrocodeine/ As above, but also used for ‘moderate’ pain
dextropropoxyphene combinations

Non-steroidal anti-inflammatory drugs Can be used for mild/severe pain. Side effects such as gastrointestinal
ulcers, bleeding and worsening of asthma may be problematical. These
drugs should be avoided in patients with history of peptic ulcer, and in
patients taking steroids

COX-2 inhibitors The selective COX-2 inhibitors have a reduced incidence of
gastrointestinal side effects

Tramadol Used for moderate pain

Antidepressants such as amitriptyline, Often used in the first instance for treating neuropathic pain. Amitriptyline 
dothiepin can be started as a low dose, e.g. 10 mg nocte and increased up to

100 mg nocte, or dothiepin 25–75 mg nocte

Anticonvulsants such as gabapentin, Used for treatment of neuropathic pain. Gabapentin, for example, is 
carbamazepine, sodium valproate usually started in a low dose, e.g. 300 mg/day and slowly increased over

a 4–6 week period up to 1800 mg/day and up to a maximum of 2400 mg

Strong opioids such as morphine, Used for severe pain, e.g. morphine, oxycodone, oral methadone. Initially 
oxycodone, methadone, fentanyl patch should be used as immediate release preparation and then, if appropriate,

converted to a low release preparation such as MST, oxycontin or
fentanyl patch

COX, cyclo-oxygenase; MST, controlled release morphine; nocte, at night.

Regional nerve blocks, paravertebral blocks, brachial 
plexus blocks, epidurals

Amitriptyline
Gabapentin
EMLA local anaesthetic cream
Topical capsaicin

Box 16.1 Perioperative analgesic techniques
used to reduce the incidence of
postoperative pain



Anecdotal reports suggest that these methods may
help the acute to chronic pain progression but they
have not been investigated in a clinical trial setting. 

Amitriptyline
Amitriptyline reduced neuropathic pain in the arm
and vicinity of the breast scar compared with
placebo following breast surgery in a small random-
ized controlled crossover trial.35

Gabapentin
Gabapentin, 1200 mg daily for 10 days has been
shown to reduce burning pain at 3 months.

EMLA local anaesthetic cream
When EMLA was applied preoperatively to the chest
wall and axilla and continued immediately postop-
eratively for a 4-day period it was found to reduce
analgesic requirements in the first 6 days following
either modified radical mastectomy or breast conser-
vation therapy with lumpectomy and axillary lymph
node dissection. EMLA also reduced the incidence
and intensity of chronic pain measured at an inter-
val of 3 months postoperatively.45

Topical capsaicin
Topical capsaicin has been found to reduce post-
mastectomy pain in a meta-analysis undertaken by
Xhang and Wan.46

Other treatment modalities for
chronic pain after surgery
Psychological approaches

Pain following breast surgery can lead to psycho-
logical distress and impaired quality of life.9,47,48 The
psychological impact of breast cancer on a patient is
profound and encompasses fears about the conse-
quences of a potentially fatal illness together with
concerns about fertility, sexuality and femininity.
These factors can collectively lead to both psycho-
logical and psychiatric morbidity.49 Some of the
existential dilemmas which confront a woman
suffering from breast cancer and concomitant pain
are described by Moore and Spiegel.50

Clinically measured depression in breast cancer
patients has been shown to lead to an increased risk
of death or relapse at 5 years in one study.51 Early
psychological evaluation and a formal programme of
continuing support has been recommended for
breast cancer patients.52 Up to a third of patients
with breast cancer develop a major depressive

illness53 and maladaptive coping may be a contribu-
tory factor to these patients.54

Cohen et al55 reviewed the literature on the psycho-
logical outcomes of breast conservation surgery
compared with mastectomy. These authors carried
out a prospective study on psychological adjustment
amongst 183 patients according to surgery (includ-
ing axillary lymph node dissection) and performed
a mental health inventory and quality of life assess-
ment. They noted that younger women had greater
difficulty adjusting to breast cancer treatment than
older women. Patients undergoing mastectomy had
worse psychological distress initially but this
steadily improved with the passage of time. In
contrast, levels of psychological distress increased
with time in the breast conservation group. The
limitations and implications of this study have been
discussed and the findings are consistent with those
of Fallowfield et al56 and Levy et al.57

Younger patients were more prone to catastrophize
and reported higher levels of postoperative pain than
older groups.58 Higher preoperative measurements of
anxiety and depression were recorded for breast
cancer patients compared with healthy individuals.59

Furthermore, those women who developed chronic
pain ‘remembered’ more severe postoperative pain
compared with those women without chronic pain.
However, determining ‘memory of pain’ is not as
accurate as formal pain scores.

Cognitive behavioural approaches are commonly
used for patients with breast cancer and involve
methods which have a high rate of success for
patients with chronic pain. Short-term interventions
improve mood and quality of life, but longer-term
efficacy has been questioned in patients with
metastatic breast cancer.60,61

Physiotherapy

There is no general consensus on the optimum
schedule of physiotherapy following breast surgery
with or without reconstruction. In one study, delay-
ing physiotherapy for 7 days after modified radical
mastectomy reduced seroma formation compared
with a similar group of patients commencing
physiotherapy on the first postoperative day without
detriment to shoulder function.62

Administration of formal physiotherapy in the
postoperative period resulted in a more rapid return
of shoulder abduction compared with a controlled
group issued with an exercise instruction booklet
only.63 Interestingly this same group of patients also
showed a reduction in development of secondary
lymphoedema compared with the control group.64
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Transcutaneous electrical nerve stimulation

Transcutaneous electrical nerve stimulation (TENS)
is a popular form of electrostimulation and a recent
study employed 240 volunteers to determine
optimal parameters for maximal hypoalgesic effect.65

Low frequency, high intensity extrasegmental stimu-
lation provided rapid onset hypoalgesia which
progressively increased throughout the stimulation
and was sustained for 30 minutes post-stimulation.
High frequency, high intensity segmental stimula-
tion produced similar pain relief during the stimu-
lation period but no post-stimulation analgesia was
observed. Preliminary results of a study comparing
TENS with TSE (transcutaneous spinal electro-
analgesia) favoured TENS in preference to other
modes of treatment in patients with symptoms of
post-mastectomy pain syndrome or radiation-
induced brachial plexopathy (RIBP).66

TENS has been found in a controlled trial to
improve blood flow within ischaemic flaps and
improved capillary refilling with less tendency to
necrosis in breast reconstruction patients.67

Increased blood flow within the flap correlated with
longer-term flap survival.68

Lymphoedema treatment

Lymphoedema of the arm or breast can lead to
discomfort and aching in association with tightness
and heaviness which can contribute to postsurgical
or treatment-related pain. The pathophysiology of
this symptom complex has been described.69 A
combination of manual lymphatic massage, multi-
layered compression bandaging, exercise and metic-
ulous skin care has been shown to reduce primary
and secondary lymphoedema. Furthermore, self-care
measures with a variety of sleeves and exercises
further reduces the chance of lymphoedema.70

Clinical practice guidelines have been developed for
lymphoedema in breast cancer patients.71 Patients
undergoing mastectomy with axillary node dissec-
tion together with adjuvant therapy such as radio-
therapy and chemotherapy are at higher risk of
developing lymphoedema.72 Early recognition and
referral to a lymphoedema clinic with access to
nurse specialists provides optimal control of
symptoms with relevant advice on treatment and
preventative measures.

Acupuncture

Acupuncture is based on sound neurophysiological
studies and there is an accumulating evidence base
for this modality of treatment.73,74 Acupuncture
given perioperatively has been shown to reduce

acute postoperative pain.75 He and colleagues under-
took a randomized controlled trial of acupuncture in
patients undergoing breast cancer surgery with
axillary lymph node dissection and found a reduc-
tion in levels of postoperative pain and a concomi-
tant increase in mobility (especially arm abduction)
in the early postoperative period.76

Acupuncture was found to have effects in breast
cancer patients similar to sympathetic blockade with
increases in arm circulation and improvement of
mobility in patients with RIBP.77 Figures 16.4 and
16.5 illustrate a patient with pain from severe post-
irradiation changes which was greatly helped by
acupuncture. Four weeks of treatment with
acupuncture has been reported to improve
symptoms of pain, distress and reduce interference
with lifestyle and depression.78 Patients with pain
following reconstructive surgery present a greater
clinical challenge than those undergoing ablative
surgery alone and complete pain control may be
difficult to achieve. A combination of acupuncture
and medication may be necessary for optimal
control in this group of patients. 

Conclusion

Clinical guidelines for the management of chronic
pain in patients with breast cancer have been formu-
lated.34 A key recommendation was that ‘all patients
should be informed at the time of surgery that pain
may occur’.79 Studies have shown that patients
generally cope better with postoperative pain when
forewarned of potential symptoms during preopera-
tive counselling. It is likely that not all patients
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Figure 16.4 A patient who was a tertiary referral to the
hospital with severe pain and paraesthesia down the left
arm following an extreme form of RIBP (radiation-
induced brachial plexopathy) and who subsequently had
reconstructive surgery.



receive such information and there is an urgent need
to implement these recommendations. Further
prospective randomized controlled trials comparing

various pharmaceutical and non-pharmaceutical
approaches should be carried out to identify which
treatments yield optimum pain relief, not only in the
acute perioperative period but also in the longer
term following breast reconstructive surgery.
Patients with chronic symptoms should be referred
to a pain clinic for advice and treatment as appro-
priate. It is important that accompanying symptoms
of chronic pain do not overshadow the cosmetic
benefits of reconstruction.
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Introduction

There are few absolute contraindications to breast
reconstruction per se, but for individual types of
reconstruction specific contraindications may apply.
Careful selection of patients for reconstruction and
the choice of method is crucial to outcome. Not all
patients are suitable for reconstruction and some
elect for mastectomy only with the option of delayed
reconstruction. Despite detailed explanation of the
procedures involved, not all patients accept the offer
of reconstruction and of those who opt for a delayed
procedure, a proportion will subsequently decline
further surgery.1,2 In addition to patient choice,
compliance is important and patients must be aware
of the short-term restrictions and inconvenience of
more complex reconstructive surgery that demand
time for healing of wounds. In recent years there has
been a trend towards liberalization of selection crite-
ria for reconstruction, particularly in relation to
stage of disease. Reconstruction can justifiably be
undertaken for psychological palliation with accept-
able levels of risk and age alone should not preclude
consideration of reconstructive options. However,
age together with general health will influence the
appropriateness of any method selected.3

General contraindications

Age

Despite an ageing population, it is physiological
rather than chronological age which governs anaes-
thetic risk. Most reported series of breast recon-
structions cite an average age of 45–50 years with a
range from 25 to 75 years.2,4,5 Occasionally recon-
struction is indicated in very young women (<20
years) who may suffer rare conditions such as
Poland’s syndrome. Many surgeons would not deny
patients reconstruction exclusively on the basis of

advanced age, but most would restrict more complex
forms of reconstruction (namely TRAM (transverse
rectus abdominis myocutaneous flaps) which incur
blood loss of 2–4 units and may last up to 6–8
hours) to patients under 65–70 years of age. Failure
rates for alloplastic reconstruction with implant/
expanders have been reported to be a function of
age, with older patients having a more attenuated
and fragile chest wall musculature.6 It has been
suggested that the ideal upper age limit for recon-
struction is 55 years, but this is not supported by
objective evidence or statistical rigor.

Medical illness

Breast reconstructive procedures are carried out
under general anaesthesia and lengthen operating
time (compared with mastectomy alone) between 1
and 6 hours depending on the type of reconstruc-
tion. Subpectoral insertion of an expander prosthe-
sis incurs an additional 60–90 minutes of operating
time, whilst autologous tissue reconstruction using
a free flap with microvascular anastomosis may
require up to 8–10 hours. Relatively large cumula-
tive volumes of blood may be lost during these
procedures which can constitute a significant
physiological insult in patients with a compromised
cardiovascular system.

Concomitant medical conditions which threaten
patient safety both during and immediately follow-
ing surgery may preclude any form of reconstruc-
tion. Patients with severe cardiorespiratory or other
systemic disease (American Association of
Anesthetists classification III/IV) may be intolerant
of even brief anaesthesia and are not eligible for the
simplest forms of reconstruction. Medical condi-
tions including chronic obstructive airways disease,
cardiovascular disease, hypertension, insulin-depen-
dent diabetes mellitus and collagen vascular disease
are particularly important risk factors for TRAM flap
reconstruction where both viability of the flap and
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life of the patient may be potentially threatened.7,8

Heavy smokers should refrain from smoking for at
least 2 weeks prior to surgery, whether this be
implant reconstruction or transfer of a myocuta-
neous flap.9,10 Similarly, all patients will benefit
from reduction of excess weight, irrespective of the
type of reconstruction though this is most applicable
to TRAM flap reconstruction for which the rate of
complications is related to degree of obesity in a
linear fashion.11

Stage of disease

Breast reconstruction should ideally be undertaken in
patients with early stage disease (0, I, IIa). Not only
do these patients have longer disease-free and overall
rates of survival,12,13 but they are less likely to require
adjuvant therapies. Radiotherapy and chemotherapy
(or a combination thereof) may influence the final
cosmetic result of any reconstruction, and conversely,
reconstruction itself may impact upon the timing and
administration schedules for adjuvant therapies.
These issues are discussed in more detail below for
individual types of reconstruction.

Though it is desirable to undertake breast recon-
struction in patients with early stage disease and a
favourable prognosis, the extent of local or systemic
disease is not a contraindication to reconstruction
unless the disease process itself influences anaes-
thetic risk. Patients with diffuse metastatic disease
are not candidates for reconstruction, but those with
a solitary metastatic deposit can benefit from recon-
struction. The psychological benefits of reconstruc-
tion in patients with more advanced disease (stages
IIb and III) are well documented.14–16 Despite poor
prognosis and survival, worthwhile psychological
palliation can be achieved in these patients and it
should be remembered that the next year of life may
be the patient’s last.4 Quality of life during these
limited though cherished periods is enhanced by
reconstruction which improves body image, and the
promise of reconstruction may motivate patients and
help them come to terms with their cancer.17

Several studies have now confirmed that recon-
struction does not influence the chances of detection
of local recurrence or outcome, with disease-free
and overall survival being comparable in patients
with breast reconstructions to those with similar
stage disease who have not had reconstructions.2,18–22

This applies to both immediate and delayed recon-
struction with survival being equivalent for patients
undergoing immediate or delayed reconstruction.4

Earlier concerns that ablative procedures involving
immediate breast reconstruction may be oncologi-
cally compromised with incomplete mastectomy
have not been substantiated and recent skin-sparing

mastectomy techniques are not associated with
increased rates of local recurrence in the short term23

or at 5 years.24,25 Evidence is now available in the
literature from many groups indicating that immedi-
ate breast reconstruction with autologous flaps can
be safely performed without significantly interfering
with the timing or efficacy of adjuvant therapies.
Conversely, the cosmetic results of autogenous
tissue reconstruction are not consistently impaired
by either radiotherapy or chemotherapy. Patients
with more advanced disease often require both
chemotherapy and radiotherapy. An immediate
reconstruction should be performed so as to avoid
another surgical procedure following a course of
chemotherapy. Subsequent radiotherapy has
minimal effects upon an autologous flap and this is
the preferred method of reconstruction when chest
wall radiotherapy is anticipated.

There is no evidence that immediate breast recon-
struction increases the rate of or masks the detection
of local recurrence.4,20,21 Rates of local recurrence in
patients with reconstructions at 5 years were
reported by Noone et al to be comparable to those
for unreconstructed patients.20 Though these rates
were relatively high (20.1%), more than 90% of
recurrences occurred within the first 5 years. The
interval from mastectomy to first local recurrence
was not increased by reconstruction.20 In the case of
implant reconstruction with subpectoral placement
of an expander prosthesis, the sites of local recur-
rence are essentially lifted forwards, i.e. the skin,
subcutaneous tissue and pectoralis major muscle.
However, for TRAM flap reconstruction, there is a
theoretical risk that the flap may conceal local recur-
rences which are more deeply situated on the
muscles of the chest wall. However, in an analysis
of 300 patients, Hartrampf and Bennet found that
detection of only one of five local recurrences was
potentially hampered by the overlying tissue flap.26

Longer follow-up is required for more recent series
of TRAM flap reconstructions to determine whether
any subgroup of patients developing local recur-
rence are disadvantaged by the transfer of a myocu-
taneous flap to a zone where potential local relapse
will occur. However, the presence of an implant
does not interfere with treatment of local recurrence
by surgical excision; a portion of the pectoralis
major muscle can be removed without breaching the
capsule around the implant.20

Thus the stage of the disease is not in general a
contraindication to breast reconstruction, but the
final decision for an individual patient may depend
more upon psychosocial rather than medical issues.
There are less tangible factors involved in decision
making; it is incumbent upon both oncological and
plastic surgeons to take account of these in conjunc-
tion with technical factors. A balanced judgement
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should be reached for each patient – whose safety
and wishes are paramount.

Psychological factors

There are no clear psychological differences between
patients who choose immediate breast reconstruction
and those who do not. In a study of psychological and
cosmetic sequelae of immediate breast reconstruction,
data gathered from semistructured interviews
revealed no apparent differences in the psychological
profiles of women electing to undergo immediate
breast reconstruction compared with those of general
breast cancer patients.2 In contrast, some groups have
reported stratification of profiles in women random-
ized to either immediate or delayed breast recon-
struction.27 In those patients offered complete choice
and information about reconstructive options, it is
possible that there is an element of self-selection for
immediate breast reconstruction.

Reconstruction is probably unwise in patients
displaying emotional instability and in those with
unrealistic expectations. Some patients have a well
documented history of medical dependency and are
prone to minor symptoms and complaints which
can lead to persistent and continuing care.
Moreover, these patients are potentially litiginous
and in the current climate of a ‘complaints culture’
caution should be exercised. These patients are
likely to tolerate any complications of surgery badly
and may direct any innate anger against the surgeon
who becomes an outlet for cumulative grievances.28

It is important to explain the extent of scarring to
patients, especially those undergoing reconstruction
with autologous tissue. Fully informed consent is
mandatory prior to undertaking reconstruction in
these patients. In those patients with poor general
health or mental impediment, fully informed
consent may be difficult. Those who indulge in
substance abuse may be unsuitable for several
reasons including poor compliance. Where psycho-
logical problems have a reactive component, for
example emotional lability associated with a diagno-
sis of cancer, a delayed reconstruction may be
appropriate. Such patients are likely to require
maximal emotional support and empathy in the
postoperative period.2

Specific contraindications

Implants and tissue expanders

Radiotherapy
The most important contraindication to the use of
tissue expansion and implants is previous radiother-

apy to the chest wall.29 Radiation induces a perivas-
cular inflammation which has long-term sequelae
including impaired vascularity of skin flaps
secondary to endarteritis obliterans. There is scarring
between skin and muscle and although these struc-
tures may survive submuscular dissection and eleva-
tion, there is a risk of ischaemic ulceration and
necrosis. Dickson and Sharpe reported an overall
complication rate of 70% in patients undergoing
implant reconstruction with tissue expansion who
had received radiotherapy to the chest wall.29

Complications included necrosis, wound breakdown
and infection with an implant failure rate (removal
of implant) of 30%. Failure was most likely in those
patients with marked post-radiation skin changes
which are a reflection of the general state of chest
wall tissues including underlying musculature.29

Barreau-Ponhauer and colleagues reported an almost
30-fold increase in local failure rate (defined as
removal of prosthesis) in patients undergoing
implant reconstruction following chest wall irradia-
tion.6 In a prospective study of 32 patients undergo-
ing immediate breast reconstruction with a
subpectoral tissue expander, von Smitten and
Sundell evaluated the effects of postoperative radio-
therapy.30 In addition to a higher rate of complica-
tions including infection around the implant and
extrusion thereof, irradiated patients suffered more
pain and discomfort during expansion. As a conse-
quence, the average number of expansions was
significantly higher for patients receiving adjuvant
therapy (radiotherapy ± chemotherapy). Radio-
therapy not only resulted in muscle stiffness which
impaired expansion, but also thinning of the skin
with bluish discoloration and telangiectasia. Overall
cosmetic outcome was worse for the irradiated group
with significantly fewer ‘good’ results and a breast
mound, which was smaller, harder and less ptotic.
The authors concluded that tissue expander recon-
struction should be avoided in patients who are
likely to receive radiotherapy to the chest wall based
on tumour size and grade together with nodal status.
Often this information is not available until defini-
tive histological examination of the mastectomy
specimen has been carried out postoperatively. It
may be advisable to restrict implant reconstruction
to patients with ductal carcinoma in situ (DCIS) (±
microinvasion) or small (Tl NO) invasive tumours.

Capsular contracture is more common in irradiated
tissue which is less pliant and expansile.29 The
incidence of capsular contracture has been greatly
reduced with the advent of textured, coated prosthe-
ses.31,32 Nonetheless, radiotherapy in conjunction
with chemotherapy induces fibrosis, impairs wound
healing and leads to increased infection rates with
both tissue expanders and permanent implants. Rates
of extrusion and implant loss are ultimately higher
in patients receiving adjuvant treatments and neither
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hypofractionated regimens nor prophylactic antibi-
otics can prevent these complications. In the absence
of radiation therapy, capsular contracture is more
frequent when implants are placed subcutaneously
rather than within a submuscular pocket.33 Ryu and
colleagues assessed capsule formation in patients
receiving breast (native or reconstructed) irradiation
for primary or recurrent breast cancer following prior
breast augmentation or reconstruction. Three cases of
encapsulation were reported amongst nine patients
followed up for a minimum period of 2 years. All
three patients had a subcutaneous implant and none
of the five patients with a subpectoral implant devel-
oped late capsular contracture. Overall, six out of the
nine patients had either good or excellent cosmetic
results. The timing of radiotherapy in relation to
insertion of the prosthesis may be an important factor
in determining incidence of late sequelae of radiation
treatment on prosthetic reconstruction.34 Halpern et
al advocated avoidance of radiotherapy immediately
following reconstruction with prosthetic material.
Almost 50% (five out of 11) of patients had poor
cosmetic results amongst whom two had radiother-
apy within 1 month of reconstruction.35 Similarly,
Kuske and colleagues reported that administration of
radiotherapy within 6 weeks of reconstruction was
less likely to yield good to excellent results
compared with a delayed schedule (32% versus
55%, respectively).36 Other factors such as the total
dosage of radiotherapy and the use of a booster dose
may influence final cosmetic outcome. The latter, in
particular, has been reported to be detrimental to
cosmesis due to late tissue effects on the skin.36,37 In
a recent analysis of patients receiving breast irradia-
tion following conservation surgery in an augmented
breast or modified radical mastectomy and immedi-
ate implant reconstruction, Victor and colleagues
conclude that most patients with augmented breasts
can safely undergo radiotherapy with good to excel-
lent cosmetic results in a high proportion of cases
(100% cited therein).37 For patients with recon-
structed breasts, a smaller proportion (54%) were
reported to have good to excellent results. Implant
reconstruction was undertaken at a median of 7
months prior to adjuvant radiotherapy (range 1–12
months).36 Of interest, there was no statistically
significant difference in cosmetic outcome between
reconstruction with subcutaneous placement and
submuscular placement of implant, and no patients
underwent reconstruction with tissue transfer (with
or without an implant). The results are in accordance
with previous (and more recent) conclusions on the
use of radiation therapy in patients with implant-
only reconstruction.6,30

Alhough prior irradiation is not an absolute
contraindication to implant reconstruction, the
tissues overlying an implant should have a good
blood supply. It is preferable to bring in fresh blood

supply to the area using autologous tissue such as a
latissimus dorsi (LD) flap. Similarly, when postop-
erative radiotherapy is anticipated, reconstruction
using a myocutaneous TRAM flap and avoidance of
any prosthetic material should be considered.
Patients undergoing implant reconstruction may
receive other forms of adjuvant therapy, namely
systemic chemotherapy.

Yule and colleagues found no evidence for increased
rates of complications in patients undergoing
immediate breast reconstruction with a subpectoral
tissue expander and receiving postoperative
adjuvant chemotherapy commencing 2–4 weeks
post-surgery.5 No statistically significant difference
in rates of flap necrosis, infection, contracture or
extrusion were observed between the chemotherapy
and non-chemotherapy groups. Others have
concurred that no additional complications of recon-
struction are attributable to chemotherapy.20

Other factors

If a large area of skin is excised at mastectomy and
skin flaps are tight, tissue expansion is more diffi-
cult. Optimal results are achieved when minimal
amounts of skin have been removed with the
mastectomy specimen (skin-sparing mastectomy)
and where a radical mastectomy has been
performed. The absence of the pectoralis major
muscle precludes simple tissue expansion.

A history of allergy or autoimmune disease may be a
relative contraindication to the use of implants. The
Scleroderma Task Force of the American Medical
Association (amongst others40) reported no association
between silicone implants and autoimmune disease. It
has been suggested that prosthetic silicone implants
may modify the capacity of the immune system to
respond to a tumour challenges,41 but overall there is
no evidence that silicone prostheses suppress the
body’s natural immunological responses.42

Tissue expansion and implant reconstruction is best
suited to patients with small-to-moderate sized
breasts (volume <400 ml; cup size A/B). Minimal
degree of ptosis is preferable and modern biodi-
mensional (anatomical) prostheses can yield excel-
lent results in appropriately selected patients. For
those with larger breasts, volume match and symme-
try may be difficult to achieve using local tissue and
prosthetic material alone. A myocutaneous flap
provides additional tissue bulk and a contralateral
reduction procedure can often be avoided.

The use of implants may be relatively contraindi-
cated for certain occupations and activities such as
airline cabin staff and female wrestlers.
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Latissimus dorsi flap

The LD flap is generally robust and technically
easier to perform than a TRAM flap. It is sometimes
employed in conjunction with a prosthesis for
reconstruction in patients who are unsuited to
simple tissue expander reconstruction or a more
complex TRAM flap reconstruction. Thus patients
who have large amounts of skin excised at the time
of mastectomy or have minimal redundant lower
abdominal tissue are candidates for an LD flap
reconstruction. Similarly, any patient with moder-
ate-to-large breasts in whom a TRAM flap is
contraindicated for surgical or medical reasons
should be considered for this form of reconstruction.
Advances in implant design in recent years have
provided further impetus for methods of recon-
struction employing an LD flap, and indeed a total
autologous LD flap reconstruction without the need
for an asssociated implant has been described.32,43–45

As discussed above reconstruction with tissue
expansion techniques alone should be avoided in
patients who are likely to require postoperative
irradiation. Historically, approximately 10–15% of
patients have been eligible for radiotherapy follow-
ing mastectomy,46 but with the publication of two
papers showing substantial reduction in the odds of
any recurrence or death of between 30–40%47 and
25–30%,48 the indications for post-mastectomy
radiotherapy have broadened and this shift in
oncological strategy will impact upon options for
reconstruction (see Implants and tissue expanders,
Radiotherapy, p.159). The effects of chest wall
irradiation on longer-term outcome following recon-
struction with an LD flap and implant remain
unclear and indeed controversial. Some surgeons
prefer to carry out complete autologous tissue recon-
struction without any prosthetic material when
radiotherapy is anticipated (Malata, personal
communication). However, in the experience of
others (including the present author), there is no
current evidence for any significant detriment to
cosmesis in patients receiving postoperative radio-
therapy following reconstruction with LD flap and
implant (whether tissue expander or permanent
device). Radiotherapy techniques have improved in
recent years and some earlier reports on effects of
radiation therapy were based on outdated
techniques which were more likely to be associated
with tissue injury and later complications. Modern
radiotherapy techniques together with implant
design (textured coating) minimize the chance of
capsular contracture. 

Radiotherapy can be given using a hypofractionation
regimen with the total dose administered in smaller
fractions over a longer period of time. It is impor-
tant to ensure that the implant is completely covered
by muscle at the time of reconstruction; the implant

can either be ‘sandwiched’ between the pectoralis
major and latissimus dorsi muscles or alternatively
a composite pocket can be fashioned by suturing the
latissimus dorsi muscle to the inferolateral border of
the pectoralis major. This technique is useful when
the volume of muscle harvested is modest and there
is a risk of the pouch being deficient superiorly.
Complete muscle coverage may offer protection to
any implant from external beam radiotherapy and
minimizes any longer-term sequelae. 

There is currently a paucity of data on the incidence
of capsular contracture in patients undergoing
implant reconstruction in conjunction with transfer
of a myocutaneous LD flap who receive postopera-
tive radiotherapy. It remains unproved whether
contracture is less likely when implants are inserted
within a pocket fashioned from an LD flap compared
with a subpectoral pocket. Often the latter is associ-
ated with suboptimal coverage of the implant
whereas an LD flap provides well vascularized and
sturdy tissue which may protect any underlying
implant from the adverse effects of external beam
radiotherapy. Instead of risking exposure of an
implant to radiation, this can be administered post-
mastectomy and reconstruction performed as a
delayed procedure. However, a delayed procedure
would preclude use of a skin-sparing technique and
the final result may be inferior cosmetically due to
more extensive scarring from conventional mastec-
tomy incisions. 

The LD flap is based on the dorsal scapular vessels
and any insult to the thoracodorsal trunk can poten-
tially threaten the viability of this flap. Thus the
thoracodorsal vessels can be traumatized at the time
of formal axillary dissection, especially if nodal
tissue is adherent posteriorly to the thoracodorsal
pedicle. Diathermy of smaller branches of the main
thoracodorsal vessels should be undertaken with
care and appropriate adjustment of current intensity.
The thoracodorsal axis can also be damaged
secondary to radiotherapy administered to the axilla
either directly (for positive nodes on sampling) or to
the chest wall following mastectomy for higher risk
primary tumours or local recurrence. Mobilization of
the thoracodorsal trunk can be difficult due to
scarring and further damage to the vessels may be
incurred. The surgeon should proceed with caution
when any previous intervention may have jeopar-
dized the thoracodorsal pedicle or rendered dissec-
tion more difficult. Flap necrosis, which is
otherwise a rare occurrence with an LD flap, may
result under these circumstances.49,50

There is a relatively high incidence of seroma
formation (up to 33%49,50) which may be reduced
when endoscopic methods of flap harvest are
employed.52
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Transposition of the latissimus dorsi muscle from
the back usually results in no significant functional
deficit. However, swimmers, golfers and tennis
players may notice some impairment of performance
following this procedure.

Transverse rectus abdominis myocutaneous flap

The TRAM flap is the most widely used autologous
tissue flap for breast reconstruction and provides a
large volume of tissue which yields a ptotic breast
with a natural texture. This form of reconstruction
avoids the need for prosthetic material and in recent
years has become more popular partly as a conse-
quence of the perceived risks of alloplastic implants.
However, this is a major surgical procedure taking
up to 6–8 hours depending on whether the flap is
pedicled or a free graft in which case a microvascu-
lar anastomosis is required. The former is based on
the superior epigastric vessels which are not the
dominant blood supply to the infra-umbilical fold of
abdominal skin. Indeed, blood flow within the
superior system of vessels falls in a progressive
stepwise fashion at each tendinous intersection
where a series of ‘choke’ vessels exist. The princi-
pal physiological blood supply to this portion of the
abdominal tissue is via the inferior epigastric vessels
which are therefore a more natural choice for
sustaining any TRAM flap.53,54 The free TRAM flap
is based on the inferior epigastric vessels which
provide a more reliable blood supply to the flap,
which may be advantageous in patients with
specific risk factors for a conventional TRAM
flap.55,56 However, there is a finite risk of total flap
failure which is up to 10%55 although rates of less
than 1% have been achieved in experienced centres
performing approximately 300 procedures
annually.57 Other methods have therefore been
developed for augmenting blood supply and avoid-
ing degrees of flap necrosis. These include the
delayed TRAM flap54,58 and the bipedicled TRAM
flap,59 which are both associated with increasing the
blood flow within the superior epigastric pedicle at
the time of tissue transfer; in a delayed TRAM, the
inferior epigastric vessels are ligated 2–3 weeks in
advance of surgery. This improves the blood flow
within the superior system which is connected to
the inferior system of vessels via a wide arboriza-
tion.54 This enhances the viability of a pedicled
flap.54,58

It is particularly important that patients are carefully
selected for this type of reconstruction and that the
surgery is performed by those with appropriate
training and expertise. Optimal results are obtained
when oncological and plastic surgeons work in close
collaboration and the reconstruction is undertaken
as an immediate rather than a delayed procedure.60,61

General conditions previously discussed may
preclude patients from undergoing TRAM flap
reconstruction, but certain specific risk factors
pertain to this form of reconstruction.62

Obesity
Although some redundant skin and subcutaneous
tissue in the lower abdomen is essential to provide
tissue bulk for a TRAM flap reconstruction,
extremes of obesity increase operative risk.
Hartrampf defined two categories of obese patients:
moderately obese (less than 25% above ideal body
weight) and severely obese (more than 25% above
ideal body weight).7 The latter group of patients
have a risk estimate of 5 on an arbitrary scale of
0–10. Kroll and Netscher reported that patients with
‘morbid’ obesity (defined as a height weight index
of >49) have a high incidence of complications
(41.7%).11 These included partial or major flap
necrosis, hernias, abdominal bulge, deep vein
thrombosis and infected prosthetic mesh. In
addition, seromas, haematomas and wound infec-
tions are more common in obese patients and the
complication rate is related proportionately to the
degree of obesity.11 This also applies to patients
undergoing general surgical procedures where the
complication rate may be as high as 40%.61 Patients
who are morbidly obese or more than 25% above
their ideal body weight should diet prior to surgery,
though there is limited opportunity for weight
reduction in patients undergoing immediate recon-
struction following mastectomy for breast cancer for
whom surgery is usually scheduled within 2–3
weeks. These very obese patients often have large
volumes of extraperitoneal fat which can hinder
aponeurotic repair and abdominal closure.
Furthermore, splinting of the diaphragm can lead to
respiratory complications in the early postoperative
period.11

Smoking
Smoking increases the failure rate of skin flaps in
experimental animal models.9,10 Some surgeons
advocate that regular, heavy smokers should be
excluded from surgery with conventional TRAM
flap reconstruction. Cessation of smoking 2 weeks
prior to surgery may reduce the chance of flap
necrosis, but a minimum period of 6 weeks absti-
nence has been advocated.55 For those patients
undergoing immediate breast reconstruction, both
the myocutaneous flap and mastectomy flaps
(especially with a skin-sparing procedure) are at risk
of ischaemic complications. A free TRAM flap is
preferable in heavy smokers, many of whom will
continue smoking up to the day of surgery (the risks
of this practice should be fully explained to the
patient).9 Where microvascular facilities and exper-

Oncoplastic and Reconstructive Surgery of the Breast168



tise are not available, delayed (or possibly bipedi-
cled) TRAM flap reconstruction should be carried
out to minimize the risk of flap necrosis in
smokers.54,58

Microvessel disease
Conditions associated with compromise of the
microvascular circulation threaten viability of the
flap. Diabetes mellitus is the most common factor,
but autoimmune and collagen vascular diseases
(scleroderma, Raynaud’s) may be implicated.

Previous abdominal surgery
A prior subcostal incision with transection of the
superior epigastric vessels is an absolute contraindi-
cation to an ipsilateral TRAM flap, although a
contralateral flap is possible. Other types of abdom-
inal incision present relative contraindications. A
previous incision may not have divided the superior
epigastric artery, but could interfere with peri-umbil-
ical perforators and lead to subsequent difficulties
with mobilization and transposition of the flap.
Furthermore, extensive abdominal scarring may
potentiate any tendency towards abdominal wall
herniation, and multiple incisions are a contraindi-
cation to TRAM flap reconstruction. Similarly, irradi-
ation with a field encompassing the base of the flap
pedicle can jeopardize patency of the epigastric
vessels. Blood flow within the epigastric territories
can be measured with Doppler ultrasound.

Chronic back pain
The rectus abdominis muscle stabilizes the back,
and TRAM flap reconstruction may be contraindi-
cated in patients with chronic back problems. This
applies particularly to the bipedicled TRAM flap
where a major breach of integrity of the anterior
abdominal wall occurs.

Pregnancy
For younger patients who may subsequently become
pregnant, violation of the abdominal wall may result
in considerable morbidity. Under these circum-
stances, a limited amount of fascia should be
harvested with the flap in order to preserve abdomi-
nal wall competence. The free deep inferior epigas-
tric perforator (DIEP) flap in which the tissue is raised
on two to three perforating vessels may be advanta-
geous for this group of patients as there is minimal
disruption of the abdominal wall musculature.64,66

Thin patients
TRAM flap reconstruction exploits the infra-umbili-
cal fold of redundant tissue which is commonly

present in patients. When absent, there may be
insufficient tissue bulk to reconstitute a breast and
an LD flap (with implant) should be used instead.

Adjuvant therapy
in contrast to implant reconstruction, there is little
evidence for significant effects of radiation on the
final outcome of TRAM flap reconstruction.
Williams et al analysed the effects of radiation
therapy before and following pedicled TRAM flap
reconstruction and compared these with patients
undergoing breast reconstruction without radiother-
apy.67 Complications of those fat necrosis or fibrosis
occurred in just over half of 19 patients receiving
post-reconstruction radiation treatment, six of whom
required revisional surgery. There was no statisti-
cally significant difference in the incidence of fat
necrosis between the two irradiated groups,
although rates were higher than for the non-irradi-
ated group. However, fibrosis was more common in
post-TRAM irradiated patients – occurring in almost
one-third of patients. The overall complication rate
was not increased by TRAM flap irradiation, but
fibrosis rather than fat necrosis was observed.67 In
contrast, others have found no significant increase
in rates of complications attributable to TRAM flap
irradiation and cosmetic outcomes are very
favourable with minimal flap shrinkage.68,69

Therefore patients who are likely to require post-
operative radiotherapy should be considered for
autogenous tissue reconstruction which avoids the
need for prosthetic material.

Increasing numbers of node negative patients are
now being offered chemotherapy.70 Adjuvant
chemotherapy was previously given only to node
positive patients and commenced a few weeks post-
operatively. An earlier concern with conventional
pedicled TRAM flaps was the delay in instituting
adjuvant therapy consequent upon complications of
flap necrosis, some patients required revisional
surgery or developed infective complications which
precluded initiation of adjuvant therapy.71 The free
TRAM flap with its more reliable blood supply was
developed partly to overcome these potential
problems of adjuvant therapy in patients with recon-
structions. Schusterman et al found a non-signifi-
cant trend towards less delay in administration of
chemotherapy in a retrospective non-randomized
comparison of relatively small numbers of pedicled
and free TRAM flaps.56 This improved timing of
adjuvant therapy schedules was attributed to a lower
incidence of partial or fat necrosis in the free TRAM
flap group of patients. Notwithstanding this poten-
tial advantage of free TRAM flap reconstruction,
several groups have reported no significant delays in
commencement of chemotherapy following pedicled
TRAM flap procedures.72,73
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Cost
Although the initial costs of immediate reconstruc-
tion with a conventional TRAM flap may be higher
than for implant reconstruction, the overall costs in
the longer term are comparable (replacement of
implants, etc.). Of interest, Kroll’s group have recently
shown that the total resource cost for immediate
TRAM flap reconstruction is US$17 957 compared
with US$17 514 for immediate tissue expansion. This
latter figure does not include any later costs relating
to implant complications such as contracture (approx-
imately 10% for textured, coated prostheses), which
may necessitate prosthetic exchange.72

Free TRAM flap reconstruction is popular in the
United States but much less widely practised in
Europe. As this method involves a microvascular
anastomosis, it is perceived as being a procedure of
high risk and long duration which by implication it
is more expensive than conventional TRAM flap
reconstruction. However, in a comparison of
resource costs between pedicled and free TRAM
flaps, Kroll and co-workers calculated the mean
difference in total resource cost for free TRAM to be
small (4.1%) and not statistically significant.74

Moreover, the mean operating time for a free TRAM
flap reconstruction was only 41 minutes longer than
for a pedicled TRAM whilst mean duration of hospi-
tal stay was shorter (0.6 days less). Surgical violation
of the anterior abdominal wall is less for the free
TRAM flap and this may permit earlier mobilization
and discharge from hospital. This analysis was based
on results from a single centre where a large number
(>300 per annum) of free flaps are performed.75 Other
centres with less experience are likely to have longer
operating times and higher failure rates for free
TRAM flaps. At the present time, free TRAM flaps
are probably too complex and expensive to be offered
as a routine service in the National Health Service or
any managed healthcare system.

Conclusion

The majority of patients undergoing mastectomy for
breast cancer are eligible for, and should be offered
some form of breast reconstruction. In particular,
immediate breast reconstruction is safe and reliable
and, as with all types of reconstruction, judicial
selection of patients is mandatory for optimal
results. Individual patients should be jointly
assessed by the oncological and plastic surgeons and
the ideal form of reconstruction judged in the
context of technical, medical and pyschosocial
factors. It is anticipated that in the future an increas-
ing proportion of reconstructions will be carried out
as a joint procedure with breast surgeons working in
close collaboration with plastic surgery colleagues.
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‘What are your breasts filled with now?’ said eight-
year-old Elisabeth.
‘Saline, like salt water,’ I said.
‘Oh,’ said Elisabeth, after a moment, ‘you mean
like tears.’
‘Yes, my darling, my breasts are filled with tears.’

Heather Ann Gilchrist1

Breast cancer represents a heterogeneous disease
and develops in an equally heterogeneous group of
patients. Considering the broad spectrum of clinical
scenarios, Virchow commented that the breast is like
a ‘teaching mother’ for the oncologist2 and Handley
declared himself to be a lifelong student of breast
cancer.3 Certain elements of clinical practice
proceed from unwritten testimonials of women,
whilst others emanate from written documentation.
A woman’s personal account can eloquently express
her experience of this disease and can reflect her
innermost feelings in addition to observational
commentary.

With regard to breast reconstruction, cultural beliefs
and practices influence both a woman’s choice of
treatment as well as outcome. In view of recent
changes in surgical practice which include (i)
increased use of breast conservation surgery, (ii)
preference for immediate rather than delayed breast
reconstruction and (iii) greater use of autologous
tissue reconstruction, previous studies should
arguably be repeated and re-evaluated in the context
of contemporary cultural attitudes. Moreover, with
the advent of technological medicine and increasing
levels of specialization, the emphasis in medical
practice has to some extent shifted from the patient

to a specific disease and may involve highly techni-
cal issues. Specialization does not necessarily repre-
sent an obstacle to a holistic medical approach and
criticism of specialization is often used as a pretext. 

Against the mistake of those who are afraid of
harmful consequences of an excessive
specialisation, I distinguish between a helpful or
rather necessary specialisation, which is the
technical one, and a detrimental specialisation,
which is the cultural one.

Claude Bernard4

Although breast cancer has a variable and unpre-
dictable emotional impact, it may be assumed that a
psychologically well balanced woman can cope with
a diagnosis of this disease without developing
serious psychological problems. An important
concept is for the patient to envisage cancer as a
temporary event or a ‘transitional’ process, which
will exert only relative and limited changes in her
life. Reconstructive surgery may improve the
patient’s psychological status and help reduce the
impact of mutilating surgery.

The reconstructive surgeon should be aware of what
has previously been discussed between their
oncological colleagues and the patient. Important
issues relating to breast cancer per se should be
reinforced, and relevant reconstructive options fully
explained without overloading the patient with
excessive amounts of information. Attempts should
be made to ensure that the patient’s expectations are
not unrealistically high. In particular, it should be
emphasized that the reconstructed breast will be a
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variable approximation to a normal breast, but any
mimicry will never be complete.

Plastic surgery does not have an unlimited
competence. When a woman feels uncomfortable
in her skin it is of little use to put something else
in her breasts, no surgeon is able to give her
charm or to modify a glance.

Dominique Gros5

Consultation with the patient

In order to achieve fully informed consent and to
involve the patient actively in the decision making
process, careful explanation is required. Patients are
increasingly forearming themselves with knowledge
of breast cancer and its management. They may have
certain preconceived ideas of treatment and a physi-
cian may have to dispel these before conveying their
own opinion, judgement and advice. 

A patient’s response to the diagnosis and her ability
to cope with various forms of treatment will be
influenced by her own experience of previous
illnesses, her personal values and philosophies,
together with various social and cultural mores.
Information sharing is not synonymous with shared
decision making and current models and methodol-
ogy are unsatisfactory. Doctors may require formal
training in this area in order to guide patients
through the process of shared decision making. The
principle of empowering patients with knowledge
and information for the purpose of allowing them to
participate in management decisions may not be
appropriate for all patients. Three basic approaches
are recognized:

• paternalism
• informed choice
• shared decision making.

Paternalism

The doctor assumes complete responsibility for the
decision making process and involvement of the
patient is minimal. This is considered a protective
approach based on the premise that ‘the doctor
knows best’. The doctor essentially makes
decisions on behalf of and with the patient’s best
interests foremost in mind. Paternalism was
common in the past, and indeed the norm, and
reflects the dominance of the doctor over the
patient. However, this approach is now outdated
and patients no longer exhibit the same degree of
dependency upon their physicians as in previous
generations.

Benign and well intentioned it may be, paternalism
has the effect of creating and maintaining a
dependency which is out of step with other
currents in society.

Susan Love6

The ‘stoical passivity’ of the patient has been super-
seded by an assertiveness and in some cases, a
‘clamour of discontent’.

The patient may derive some psychological comfort
from the paternalistic approach and believe that
what the doctor has advised is the best option for
her. Some patients are reluctant to accept any degree
of responsibility for their choice of treatment. 

Informed choice

With this approach, the patient is provided with
sufficient information to allow her to make a calcu-
lated decision about her own treatment options. The
final choice is ultimately left to the patient and the
doctor acts as a facilitator who resists intervening
directly in the decision making process. This
approach restores the balance in favour of the
patient, who assumes an active role in her own
management. This method echoes the free market
ideology of the 1980s, with patients being redefined
as ‘consumers’ or ‘users’. However, such con-
sumerism encourages patients to make demands and
claims for individual rights, but often ignores any
concomitant responsibilities. 

Norbert Bensaïd alluded to the risks of providing
inadequate explanation to patients, when he wrote:

Medicine takes advantages of our fear of death and
tries to provide us with all the necessary
knowledge, in order to keep us healthy. On the
contrary, rather than protect us from the fear of
death, it makes us die of fear, its intention is noble
and portrays the ambition and the challenge
undertaken through the centuries to eliminate the
suffering and fight death, instead abusing this
method may become an alibi for the doctor; on the
one hand tends to eliminate the problems that
cannot be resolved, but burdens the patient himself
with the responsibility and self-reproach.

Shared decision making

This is a compromise between paternalism and
informed consent which are extremes of a contin-
uum involving a balance of power and responsibil-
ity between doctors and patients. Shared decision
making implies a partnership between doctor and
patient. There is evidence that patients will better
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adjust to their diagnosis and cope with their disease
when they possess adequate information and under-
stand the treatment decisions. Furthermore, rates of
compliance and patient satisfaction are increased,
and costs of treatment may ultimately be reduced.
Doctors must listen to patients and respect their
views and opinions and be prepared to incorporate
these into the overall management plan. 

As part of this shared decision making process,
patients will come to realize that there is intrinsic
uncertainty about outcomes of various treatment
options and corroborative or definitive data are often
lacking. Some clinical decisions can more readily
and appropriately be taken without significant
patient involvement and the doctor must recognize
when such circumstances occur. When input from
the patient is required, their contribution to the
decision making process must not be underesti-
mated and the whole interaction must not be
rushed. Patients must be allowed adequate time to
absorb and assimilate the information and unfamil-
iar concepts such as numeracy and probability,
which may be difficult to convey in a clinical
consultation.

Diagrams may be useful in explaining some of the
technical aspects of reconstruction, e.g. the TRAM
(transverse rectus abdominis myocutaneous) flap.
The consultation may impose special demands upon
the doctor who must gauge the patient’s level of
understanding and adjust the content and style of
the consultation accordingly. Susan Love has
summarized these aspects of the consultation
succinctly.8

Decisions must be shared with an aware patient,
the doctor is neither infallible or omnicient, at best
he is a skilled consultant with a useful specialised
knowledge. He can tell people what options are
open to them in a given situation and he can give
them statistical information about how these
options have worked for others. A doctor cannot
tell a particular patient which option she should
follow. It is her body and her life and what is right
for one patient, may be wholly wrong for another.

The manner in which a doctor discusses and
champions certain treatment options over others
may unconsciously reflect their own attitudes,
beliefs and biases. Patients may sense that a doctor
favours one option over another from the way they
‘sell it’ even though there may be no data to support
this apparent preference. Mark Lippman wrote of a
surgeon’s performance during the interview:9

It is a good idea from time to time to see a patient
with another colleague, who is a peer rather than a
trainee. To have the opportunity to ask that

colleague to critique one’s own performance can
be eye opening and astoundingly useful. I also
believe that it is essential to be a careful observer
of the patient and the individual with whom she
arrives. A useful maxim is that we never get a
patient in high wind. It is almost as important to be
a careful observer of the accompanying family and
friends as it is of the patient herself. It seems clear
that there is no one path of style, formality and
information shown, that is appropriate for all
patients. Our response to the individual arises with
highlighted references, has got to be very different
from the response from the patient, who states from
the outset that she wants you to tell her what to
do.

A woman’s opinion of doctors

A woman’s viewpoint of her disease and her
reaction to mastectomy and reconstruction is greatly
influenced by her own body image and any alter-
ations thereof, together with her perceived loss of
femininity which will affect sexual and personal
relationships. A male doctor has limited apprecia-
tion of such issues although a female doctor may
more readily identify and empathize with such
matters.

The meanings attributed to the breast throughout
history have rarely expressed womens’ feelings
about themselves, only recently in a medley of
distinctive voices, have women begun to talk
openly about their breasts. How a woman regards
her breasts is a good indicator of her personal self-
esteem, as well as the collective status of women
in general.

Marilyn Yalom10

Whether male or female, a surgeon may have
accrued much clinical and technical acumen from
years of experience, yet may still lack a deeper
understanding of complex human emotions and the
capacity for introspection. Apropos the latter, a
physician’s psychological flexibility may be compro-
mised or even stunted by regular contact with the
disease and a traditional background of objectivity
and scientific rigour. In particular, doctors may
sometimes fail to appreciate the trinity of the breast
~ as an organ of maturity, fertility and sexuality.

In Karen Michaelis’ novel, The Dangerous Age
(1911), the chief character is heard to say: ‘I spoke
with many celebrated gynaecologists and admired
their knowledge; but intimately, I mocked their
simplicity. They are able to split our interiors like
girls do with their dolls, but they are not able to see
beyond.’11 This theme of limitations in human
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comprehension has parallels in a theological
context. Michaelis further comments:11

Probably and in spite of common belief, the same
thing happens with the priests. Theology is a
magnifying glass with little suitable to examine the
human spirit. I have spoken with many really
respectable priests who have no central idea of
women, even though they had received
confessions, that many of them have fallen into sin.
Sin, like disease, is something exteriorly so thick
that nobody can see beyond, inside the intimacy of
human spirit and accessible to the professional
approach by physician or minister.

The feminist writer and essayist, Germaine Greer,
warns women to beware of potential ignorance
amongst doctors on the subject of female health and
symptomatology.12

Historically, there has been a tendency for doctors
to be criticized for failing to fully evaluate and
objectively assess symptoms relating to hormonal
imbalance, such as the menopause. More recently,
breast screening programmes have been accused of
recruiting patients without adequately explaining
the disadvantages, such as heightened anxiety on
recall, false positive results which may entail unnec-
essary biopsies, together with potential overdiagno-
sis and treatment. The majority of breast surgeons
continue to be male and, as Susan Love points out:8

Even the most sensitive sympathetic men cannot
understand a woman’s complex emotional
relationship to her breast. They do not know in
their own bodies what it means to have breasts
and they have not faced the nightmare of
mastectomy that haunts almost every woman in our
culture, and surfaces with even the most harmless
breast problem.

Notwithstanding such comments, some women, if
offered the choice, would opt for a male doctor. The
reasons for this are unclear and several studies
addressing this issue have failed to reach any consis-
tent and definitive conclusion. For some women, a
male doctor represents a figure of trust and author-
ity with whom the patient feels secure and confi-
dent. Interestingly, in the case of reconstructive
surgery, men are sometimes considered a better
judge of shape and form with a more natural sense
of aesthetic appreciation. Undoubtedly, some
women have an innate distrust of women doctors.
Women may perceive a surgeon as a specialist who
voices relatively few words.

The surgeon who uses a knife to cure thinks that
words are accessory instruments; after all this is
what he makes of the word in the operating room.

From there comes the difficulty in understanding
that words are otherwise useful. ... words have an
extraordinary efficacy, they have a fundamental
role in defining the therapeutic success.

W Pasini13

Breast surgeons have developed methods of involv-
ing the patient in decision making and are aware of
the potential benefits, both for the patient and for
themselves. With increasing experience they are
better able to effect an evolution in methodological
approach during the continued interaction with the
patient. Some surgeons are sceptical about the
concept of shared decision making and they may
feel that they already communicate effectively with
their patients, and do not readily welcome progres-
sive methods of interaction. However, there is
evidence that women nowadays seek knowledge and
information and wish to be well informed about
their disease. They may consider the attitude of
older generations of surgeons to be laconic and
sententious. Some surgeons convince patients to
accept and abide by their advice by an act of
‘friendly persuasion’. They justify such an approach
to themselves by believing that they are shielding
the patient from unnecessary anxiety. Constraints
associated with a conventional doctor–patient
relationship may hamper any exploratory gestures
on the part of the doctor, which might otherwise
help him respond to patient preferences. Time is
always a limiting factor in clinical practice but the
more time spent with a patient in the preoperative
period, the less time is required for further expla-
nation following surgery. Some patients clearly
require more time than others but no consultation
should be excessively long. Written consent should
be obtained for all procedures, although a signed
document is no substitute for a clear and compre-
hensive explanation in the setting of a good
doctor–patient relationship.

A woman’s opinion of surgery

Surveys are often used to canvas patients’ opinions
and listen to their concerns. However, they do not
necessarily lead to increased patient satisfaction or
expectations of improved quality of care.

Previous satisfaction surveys have little impact
because they often did not meet minimal standards
of conceptual or methodological rigour and were
not designed to facilitate quality improvement
efforts. Responses to such surveys are subjective
and difficult to interpret, since they are a complex
function of expectations that may vary greatly
among patients with comparable care.

PD Clearly14
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It might be argued that there is a need for more
structured questions which are less subjective and
dependent on patient characteristics. These may be
easier to interpret and translate into practical
improvements in patient care.

Breast reconstruction is most frequently requested
by younger patients, although older women may
enquire about this option. The psychological impact
of breast loss is not necessarily diminished with
increasing age. However, certain types of recon-
struction may not be appropriate in the older age
group (see Chapter 17).

Once breast cancer is diagnosed, the first decision a
patient has to face is whether to undergo mastec-
tomy or breast conservation. Even when the surgeon
considers the latter feasible, a woman may choose
mastectomy for personal reasons. These include
cancer phobia and adverse anecdotal experiences of
friends or relatives. Some patients are strongly
guided by their surgeons.

Women who get breast cancer find themselves
dealing with a largely male dominated medical
establishment that is often astoundingly insensitive
to the double terror that women feel; the terror of
the death and the terror of mutilation. Ironically,
the male culture that emphasises the importance of
beautiful breasts often becomes extremely cavalier
about removing those breasts. Despite the years of
research showing that many mastectomies are
unnecessary, a frightening number of male
surgeons still recommend them when a less severe
operation would be equally helpful, and some even
recommend ‘preventive’ mastectomies for women
who feel they might get cancer.

Susan Love8

Similarly, not all women undergoing mastectomy
seek reconstruction. It is important that patients are
not coerced into reconstruction, and when there is
an element of uncertainty a delayed reconstruction
can be carried out at a later date. Often women adapt
to mastectomy and come to terms with their altered
body image (with or without an external prosthesis).
Such women decline the offer of a delayed proce-
dure which involves further hospitalization (see
Chapter 4, section 1). The poet Audrey Lorde wrote
of her mutilation:15

I looked strange and uneven and peculiar to myself
but somehow, ever so much more myself and
therefore, so much more acceptable than I looked
with that thing stuck inside my clothes. For not
even the most skilful prosthesis in the world could,
under that reality, or feel the way my breasts had
felt and either I would love my body, one breast
did now or remained forever alien to myself.

Teimourian and Adham surveyed patients’
responses to reconstruction and found that some
patients viewed reconstruction as a ‘reverse mastec-
tomy’ which could partially overcome the psycho-
logical detriment of breast loss.16 This is most
apparent for immediate breast reconstruction.
Clifford and colleagues showed that women seeking
delayed breast reconstruction exhibited positive
coping with an assertive manner associated with
effective problem solving behaviour.17 The artist Jo
Raksin, compares her experience of mastectomy to
women of Amazonia:18

According to Greek mythology, the Amazons were
female warriors who removed a breast so they
could draw a bow more easily. The tale gives me a
sense of empowerment when I lost the breast to
cancer. Wanting to share this story I draw the
symbol to capture their power.

Reaby’s study illustrates how difficult it can be for
women to decide whether to undergo breast recon-
struction or use an external breast prosthesis.19 The
most common reasons for not choosing breast recon-
struction were (i) no increase in physical well-being;
(ii) not considered essential for emotional well-
being; (iii) inadequate information about the proce-
dure; and (iv) fear of having unnatural materials
within the body. A major concern was the risk of
complications from the surgical procedure, together
with a perception by patients of being ‘too old’ for
reconstruction. Reasons for choosing breast recon-
struction included avoidance of an external prosthe-
sis, increased range and choice of clothing,
restoration of femininity, and a feeling of being
whole again (which was the principal reason cited
by this group of patients for selecting reconstruc-
tion). Of interest, perceived improvements in sexual
relationships was not given high priority.19

Breast reconstruction should ideally be offered as an
immediate procedure as this is associated not only
with improved psychological outcome, but also
superior cosmetic results. In particular, patients
avoid experiencing absence of a breast. Schain and
colleagues reported that women having immediate
breast reconstruction were less anxious and
depressed and tended to exhibit less hostility to
their diagnosis, compared with those undergoing
delayed reconstruction.20 However, overall rates of
patient satisfaction were not correlated with timing
of breast reconstruction and those patients who
sought reconstruction with the intention of enhanc-
ing sexual and social relations, were more likely to
be disappointed. At a time when breast conservation
has become more widespread, the options for, and
results of, breast reconstruction have greatly
improved. Sometimes patients may benefit from a
mastectomy and reconstruction, rather than attempts
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at breast conservation surgery which may ultimately
yield a poorer cosmetic result. This applies particu-
larly to skin-sparing procedures where much of the
breast envelope is preserved and scarring is
minimal.

How to reach a shared decision

Before embarking on a process of shared decision
making, surgeons must familiarize themselves with
all pertinent facts relating to any individual case,
including stage of disease and psychosocial aspects.
A formal psychological profile may be indicated in
some cases and assessment of a patient’s social and
cultural background are valuable. A practical
division of psychological types is the Miller
Behavioural Style Scale.21 Essentially, patients are
divided into ‘monitors’ or ‘blunters’. The former
group of patients request much information whilst
the latter avoid asking questions. Yet, although some
patients may demand information, they do not wish
to be burdened with responsibility for any final
decisions on treatment. Other patients express little
interest in obtaining information about their disease
or appear unreceptive to any information that is
offered, either in verbal or written form.

It may be difficult for a doctor to convey informa-
tion of appropriate quantity and clarity within the
time constraints of the clinic consultation. Doctors
are very aware of time pressures in an outpatient
setting and spending more than 15–20 minutes with
each cancer patient may significantly disrupt the
clinic schedule. In this regard, the role of a breast
care nurse specialist can be invaluable as they are
likely to have more time to spend with patients’ and
their discussions will complement and reinforce the
consultation which has taken place with the breast
surgeon. 

Patients vary greatly in the amounts of information
they are able to understand and assimilate within a
single consultation. This will be influenced by their
level of intelligence and educational attainment.
Information overload is counter-productive and the
patient may recall very little upon conclusion of the
consultation; even worse, they may feel very
confused. With the advent of easy access to infor-
mation technology (e.g. the internet) patients are
increasingly well informed about their disease.
However, there are potential risks that information
accessed by patients may be inaccurate or mislead-
ing. Furthermore, patients may understand such
information to varying degrees and misinterpret
certain aspects or extrapolate inappropriately.
Ideally, some doctors prefer to have a ‘clean slate’
rather than being faced with either a misinformed

patient or one with certain preconceptions about
their disease and its management.

George Bernard Shaw stated that ‘to overcome fear
is the beginning of wisdom’. It is important to allay
both fear and prejudice; fear of cancer per se is
usually more paramount than specific fears relating
to treatment such as breast reconstruction. The
patient is usually more concerned about saving her
life than her breast. A patient may be so psycholog-
ically overwhelmed by the diagnosis of cancer, that
her mind becomes blocked to receipt of any detailed
information on management. This is illustrated in
the following citation from Reaby.19

The day after my mastectomy, the plastic surgeon
came to see me. That was the first time I realised
that I had the reconstruction done. He was totally
surprised and told me that he talked to me the
night before surgery; I guess I was so emotionally
distressed that I completely blanked out that period
of my life. He even showed me where I had signed
the consent form; it just shows you what tricks the
mind can play when you are really upset.’

Sometimes it may be useful to pause and allow the
patient to openly express her reaction to the diagno-
sis of cancer and to pour forth her inner emotions.
She can then compose herself before proceeding
further with the consultation.

As a surgical procedure, all forms of reconstruction
are associated with risks and patients must be
informed of these. However, with modern anaesthe-
sia and recent technical developments in plastic
surgery, reconstructive methods today are relatively
safe. Where there are potentially serious risks such
as total flap failure (e.g. the free TRAM flap), it is
imperative that patients understand these in quanti-
tative terms and are aware of alternative methods.

Many women decline breast reconstruction because
they perceive themselves as being too old.
Interestingly, this attitude may reflect underlying
psychological problems such as low self esteem, but
may also indicate a sense of security from a support-
ive family. ‘My husband said I did not need recon-
struction, that he loved me, and that my losing the
breast did not make any difference. He said that if I
wanted it, that was up to me and whatever I decided
was alright by him.’22 As previously stated, age of
itself is not a contraindication to breast reconstruc-
tion, ‘I just felt that I was too old to even think about
it but I think it would be necessary for younger
women. They should not have to live without a
breast.’19

Intervention from members of the family can
sometimes hinder the decision making process and
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advice which may be given with good intent may
not ultimately be in the patient’s best interests. For
example, they may feel intuitively that breast cancer
mandates mastectomy and dissuade the patient from
attempting breast conservation. Similarly, they may
be sceptical of the potential benefits derived from
breast reconstruction and may even accuse the
patient of being vain or selfish: ‘I got really excited
about the prospect of reconstruction until I talked to
my parents. They took me aside and said . . . you
have really got to think about what you are doing.
They felt that it was totally unnecessary with me
being on my own with the children and that I was
being selfish and vain.’19

Once fear, prejudice and conditioning have been
assuaged, decision making becomes easier and
management proposals more acceptable to the
patient. ‘The biggest reason for me was that the
surgeon wanted me to have the breast reconstruc-
tion. I had complete trust in him and he felt it would
be the best solution for me.’19

Maintaining and encouraging a sense of humour is
a useful coping mechanism for some patients.
Constance Richardson wrote a humorous little 
poem in which she thanked her body for being so
adaptable following a TRAM flap breast reconstruc-
tion:23

I am a work in progress, not diminished or
finished, re-engineered, thank you I say to my
abdominal muscle for accommodating its move
north, its capillaries a river of new life, hooray I
say for having too much belly that became the
donor site and now my left breast. Pull, I ordered
my flaccid obliques, reach, I croon to one arm as
it struggles up, up, up. Patience, I say to tight
tendons, fascia, sore arms and torso as we
metamorphose in recovery together.

Conclusions

Breast cancer has profound psychological sequelae
as alluded to by Andrykowski when he wrote that
breast cancer ‘is a traumatic event that alters an
individual’s assumptive world with the potential to
produce long lasting changes of both a positive as
well as a negative nature’.24

Reconstructive surgery is of great psychological
benefit and has a favourable effect on the impact of
the disease. This applies particularly to immediate
breast reconstruction in which a chain of adverse
psychological events may be averted. However,
breast reconstruction is not a panacea which will
compensate for the physical and emotional scars

experienced by the patient throughout the course of
her diagnosis and treatment. The relationship
between patient and surgeon not only helps a
woman come to terms with her disease, but may also
influence her satisfaction with the final aesthetic
result.9

A careful consideration of attention and
relationship with patients can be an immense help
in allowing us to improve this situation for our
patients, and indirectly for ourselves as well. Being
respectful and observant of the individual, we have
the greatest possible opportunity to lessen the
psychological impact of the treatment on the
patient and thus, ensure better compliance and
almost certainly a better outcome.’

The majority of decisions involve consensus
between patient and doctor with an occasional
element of negotiation. Sometimes doctors have to
deal with extremes of emotions, ranging from
depression to anger, but these situations can be
minimized by ensuring that a doctor’s style and
approach are in accord with the patient’s frame of
reference. The words of Marguerite Yourcenar
provide a final thought:22

You cannot understand disease without considering
its singular affinity with war and love, without
recognising its compromises, pretences, the
absolute necessities, mixed up in a bizarre and
unique amalgam of temperament and evil.
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Introduction 

The offer of immediate breast reconstruction to a
woman undergoing mastectomy for breast cancer is
usually viewed as ‘good news’ at an emotionally
traumatic moment in her life. Breast reconstruction
significantly reduces the psychological morbidity
associated with mastectomy with improvements in
emotional, social and functional well-being.1–3

Nonetheless, the decision whether to accept recon-
struction or not remains a matter of individual
choice and the patient herself is the final arbiter.
Reconstruction does not enhance survival or impact
on mortality, yet ameliorates some of the associated
psychological morbidity. Unlike procedures such as
cosmetic enhancement, it should not be regarded as
a ‘luxury’ operation.

The breasts constitute an integral component of a
woman’s identity and for those women who endure
a mastectomy for breast cancer, the potential threat
is double edged. Not only does she lose a breast but
she also has to live with the fear that having a life-
threatening disease encompasses. Breast cancer
therefore jeopardizes not only a woman’s self-esteem
and body image but also her femininity, which
collectively impact in a negative manner on sexual
functioning and self-perception.4,5 These issues are
further explored in Chapter 20.

The following account reflects personal experiences
and impressions gleaned from working with breast

cancer patients, each of whom has a different story
to tell.

The role of the Clinical Nurse
Specialist – Breast Care

The breast care nurse is a designated Clinical Nurse
Specialist and an integral member of the multi-
disciplinary team. The role of the breast care nurse
primarily involves provision of supportive informa-
tion to women with early or advanced breast cancer.
In addition, the physical and psychological well-
being of patients is continually monitored from the
time of diagnosis and a variety of practical advice is
offered. In particular, patients have access to the
breast care nurse at the time when decisions about
breast reconstruction are being made. With her
knowledge base of breast cancer and its manage-
ment, the breast care nurse has an educational role
and can reinforce information already conveyed to
patients by doctors. The breast care nurse should be
in a position to assess the psychological needs and
information requirements of individual patients and
to provide appropriate levels of emotional support
and practical help. The breast care nurse can also
act as an advocate on behalf of the patient.6 One of
the fundamental aspects of the role of the breast care
nurse is that of assessment of the woman’s response
to her diagnosis and her social/family support
network. In addition, an assessment must be made
of individual coping style and capacity for decision

181

19 Breast reconstruction from a
woman’s point of view:
experience of a female
Clinical Nurse Specialist –
Breast Care
Lisa Wolf



making. The breast care nurse can help clarify a
woman’s understanding of her diagnosis and
management pathway and will gain some insight
into what factors govern the patient’s decision to
proceed with reconstruction or otherwise. 

It might be argued that the role of a breast care nurse
can only be optimally accomplished by a female
who has a greater appreciation and understanding of
the significance of breast surgery to another woman.
The breast care nurse has the opportunity to estab-
lish a unique relationship with a breast cancer
patient, based on empathy, trust and advocacy.
Many women consider the breast care nurse to be a
confidante who can understand their emotional
tribulations, but who also possesses the knowledge
to facilitate decision making on the part of the
patient. The role of the breast care nurse is most
effective when harmonized with that of other
members of the breast care team. In particular, the
role of the breast care nurse should complement that
of the surgeon in order to provide maximum benefit
to patients. Although a surgeon may declare a
patient suitable for reconstruction, the final decision
rests with the patient themselves. It is essential that
women have appropriate perceptions of what recon-
struction will mean to them and must therefore be
well informed with realistic expectations. The breast
care nurse has a crucial role in guiding this process
of shared decision making which is greatly facili-
tated when empathy and rapport have been estab-
lished between patient and nurse. A level of trust
may be fostered which enables a woman to express
herself more comprehensively to a breast care nurse
than possibly to her surgeon. The breast care nurse
can help a patient to formulate pertinent questions
and can act as advocate by focusing on specific
issues or indeed challenging the surgeon when
discordant advice is given or conflict is sensed. 

The information giving process

The aim of educating the woman who has been
offered breast reconstruction is to enable her to
decide whether to have the procedure in the first
place, to prepare her for it and to help her adjust
afterwards. Information giving demands both sensi-
tivity to the needs of an individual and flexibility
on behalf of the provider of that information.7 The
requirements of a patient undergoing immediate
reconstruction differ from those seeking delayed
reconstruction, from those coming to terms with a
recent diagnosis of breast cancer and the prospect of
a mastectomy, and from those experiencing the
shock and disappointment of a local recurrence.
Information giving should extend beyond simple
disclosure and should be designed to help patients

process the information by encouraging them to ask
questions, thus clarifying facts and understanding.
Furthermore partners, family and friends can be
incorporated into discussions as considered appro-
priate.8 Information can be customized to provide
specific and personalized advice on how recon-
struction will affect daily life and sufficient time
must be allocated to complete the information giving
process without any impression of haste. It is partic-
ularly important to obtain some feedback from the
patient to confirm that information has been
comprehended and retained. It should never be
assumed that just because the information has been
provided it will necessarily have been compre-
hended or in fact retained.7

Areas of anxiety should be cautiously unearthed,
and those of confusion or misinformation clarified.
An enormous volume of information is conveyed
which is difficult to assimilate during a single
session and follow-up consultations with either the
surgeon or breast care nurse should be offered. It is
important that the breast care nurse is present at the
initial consultation with the surgeon in order to be
aware of what has already been discussed and to
assess how much information the patient has under-
stood and remembered. Moreover, this co-presence
of surgeon and breast care nurse ensures consistency
of information disclosure. Once a close working
relationship is established, their respective roles of
information giving become complementary within
this framework. 

An important aspect of information giving in the
context of breast reconstruction is establishing
realistic outcomes. It must be emphasized that a
woman is not obtaining another breast but rather a
shape that may mimic a breast form and create a
cleavage. Breast reconstruction yields a facsimile of
a breast and cannot replicate the feel and texture of
the normal breast. The degree of satisfaction with
surgery is inextricably linked to expectation and as
such a balanced and realistic attitude avoids the
disappointment of idealization.9 At the time of
discussion on breast reconstruction, it is valuable for
women to have the opportunity of considering non-
surgical options. A range of external prostheses is
now available which women should be made aware
of. In addition, the use of drawings or photographs
may be extremely useful and is most effective when
the photographs pertain to outcomes achieved by
the same surgeon who will perform that woman’s
operation and are not confined exclusively to ‘best’
results. Talking to other women who have under-
gone reconstruction can be useful, although a
balanced perspective should be sought and patients
must not be unduly influenced by one individual’s
surgical misfortune. Similarly, patients should
appreciate that reconstruction is a process which
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evolves rather than a single event in time, and the
final outcome is usually not achieved for several
months. Patients may require serial inflation of a
prosthesis or sometimes further surgical procedures
such as contralateral breast surgery or nipple recon-
struction, which necessitate additional visits to
hospital. 

The decision making process

Information can be viewed as an antecedent to
decision making.10 Many, though not all, patients
will wish to be active participants in the decision
making process. Determining a patient’s preference
and engaging in shared decision making demands a
high level of communication skills, supported by
good quality information material (leaflets/
packages). Levels of anxiety and depression are
reduced when patients are actively involved in
decision making11 and non-participation in decision
making (paternalism) should not imply that patients
have relinquished any information requirements
which are important for patient autonomy.12 The
degree of participation and decision making must be
carefully judged on an individual basis and patients’
wishes always respected. Those who defer decision
making responsibility to others should have their
wishes respected and those who prefer to be more
actively involved should be offered appropriate
decision making support. In addition, these prefer-
ences are not static and changes may occur over
time as the healthcare relationship evolves and as
the woman moves further away from the point of
diagnosis. These issues are further discussed in
Chapter 18. The breast care nurse should provide a
balanced view of breast reconstruction, which will
aid a woman in assessing her reasons for consider-
ing such surgery. She should arrive at a decision
based on her personal needs and beliefs and not be
overly influenced or even coerced by others. In
particular, breast reconstruction should not be
requested at the command of a partner. A breast care
nurse is well placed to ascertain the patient’s
motives for and expectations from reconstruction. 

There are several reasons why a woman may seek
reconstruction, or indeed decline any offer thereof.
The following reasons are based on personal testi-
monials of individual women whose experiences
were shared with the present author and pertain
mostly to women who have chosen immediate
rather than delayed reconstruction. A review of the
literature supports the author’s experience.13–19

Most women express a strong desire to feel ‘normal’
again and return to their previous lifestyles as far as
possible with what is perceived as an acceptable

compromise. For some women this can be achieved
by using an external prosthesis only whilst for
others this is dependent upon a surgically recon-
structed breast. Reconstruction is considered to
improve the ability to cope with loss of a breast, as
a woman regains symmetry and ‘wholeness’.
Similarly, restoration of body image allows patients
to feel more comfortable with their bodies and self-
esteem is improved. They feel that their sense of
femininity is preserved, but few women believe that
reconstruction will save a faltering relationship.
However, surgery can impact favourably upon a
woman’s general level of confidence, which can
improve personal interactions. Women who have
young children may select reconstruction to avoid
their children seeing them in a deformed state.
Conversely, reconstruction, particularly when
delayed, may be considered an unnecessary risk and
further hospitalization and recuperation can pose
problems with childcare.

Some woman may choose delayed reconstruction to
eliminate the need for an external prosthesis, or in
the case of immediate reconstruction, to avoid the
need for one. External prostheses can be uncomfort-
able but more specifically they restrict the choice of
clothing. These women lack a cleavage and must
wear clothes with a higher neck line and special
types of swimwear. The desire for a cleavage is a
strong incentive to some women for selecting surgi-
cal breast reconstruction and they often feel secure
in the belief that ‘no one can tell’ which is the
affected side when dressed. Finally, some women
report that the presence of an external prosthesis is
a constant reminder of their disease.

The breast care nurse also plays an important role
in discussing breast reconstruction with women
considering bilateral prophylactic mastectomy.
This is an option for women at high risk for breast
cancer and has been shown to significantly reduce
the incidence of breast cancer.20 In addition,
positive outcomes include decreased emotional
concern about developing breast cancer and
favourable psychological and social outcomes.21,22

However, this must be weighed against potential
adverse effects, both physical and emotional, and
the irreversibility of the decision. The breast care
nurse can play a vital role, along with the multi-
disciplinary team, in providing the woman consid-
ering bilateral prophylactic mastectomy, with or
without reconstruction, with the best available
information. Encouraging her to take time to
consider all the options available to her, including
surveillance and participation in a chemopreven-
tion trial, is crucial. For this group of women breast
reconstruction can provide substantial psycho-
social benefits and as such should be offered as a
matter of routine.
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Patients tend to view reconstruction as part of the
rehabilitative phase of the cancer experience. The
offer of reconstruction may be interpreted as a
positive gesture, which indicates a likely favourable
prognosis. 

Age is not necessarily a deterrent to women seeking
reconstruction. Some patients maintain that having
lived so long with a pair of breasts, they find it more
difficult to accept the loss of one. Nonetheless the
sense of loss consequent upon mastectomy is great,
irrespective of age. Older patients may express
concern over possible allegations of vanity if they
request reconstruction. It is important that such
individuals receive appropriate support and reassur-
ance from family and friends. 

Apart from age, patients may also decline recon-
struction because of fears about potential risks and
complications associated with surgery, in addition
to uncertainties relating to cosmetic outcome.
Others express concern that breast reconstruction
may impair survival and interfere with postopera-
tive follow-up and monitoring (despite reassurance
to the contrary). Not all patients consider recon-
struction to be essential for either physical or
emotional well-being and refuse reconstructive
surgery at the outset. The idea of having ‘unneces-
sary’ cosmetic surgery may hinder a woman’s
decision to proceed with reconstruction. She must
give priority to her own needs even if these appear
to be at the expense of those of partners and
children. A woman needs to evaluate her options
and determine what is right for her. Difficulties
with decision making can be compounded by a
recent diagnosis of breast cancer with the associated
anxiety, stress and fear of making an inappropriate
decision. This can be particularly severe when a
woman has taken much responsibility for decision
making and things have not turned out well. In
such circumstances, patients must be reassured that
when outcomes are adverse, they are personally not
at fault. Women must always be provided with
sufficient time to make a final decision and realize
that minor delays in surgery will not jeopardize
final outcomes from an oncological viewpoint.
Patients should not feel under pressure to arrive at
a decision hastily. 

Therefore, in reaching a decision about reconstruc-
tion some women will be influenced by practical
considerations such as comfort and convenience,
whilst others will focus on aesthetic and psycho-
logical aspects of reconstruction. For most patients
the final decision is based on a synthesis of multiple
factors, which ultimately emphasize the positive
benefits of reconstruction regarding femininity, self-
confidence and attractiveness.

The information given

Box 19.1 lists the subject areas that should be routinely
covered by the breast care nurse when a patient is
contemplating reconstructive surgery. This list aims to
serve as a guide which needs to be approached with
flexibility and is aimed at the appropriate level and
focus of information required by the woman.
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Immediate versus delayed surgery
Correct fears about detection of recurrence post-

reconstruction
Different options in reconstructive surgery and why a

particular method is being recommended
Advantages and disadvantages of different methods
What the operation involves – mastectomy with or

without axillary surgery, and the methods of
reconstruction

The surgical procedure explained in language and
manner that patients can relate to

Scarring – expected and possible complications
Cosmetic outcomes – symmetry, size, position, height,

ptosis
Sensations – insensate, cooler, firmer, numbness
Pain – post-operatively, phantom, long-term

complications
Complications – short term, e.g. haematoma, seroma,

infection, necrosis, delayed wound healing
Complications – long term, e.g. capsular contracture,

pain
Implants and silicone – issues, complications and

risks, aftercare
With expander implants – valve discomfort, removal,

failure and length of time to complete process
Nipple replacement options
Role of physiotherapy
Recovery – short and long term, emotional and

physical
Post-operation information – recovery, drains, PCA,

dressings, sutures
Outpatient care and follow-up
Aftercare, e.g. massage
Bra advice and use of partial prosthesis if necessary
Additional future surgery – valve removal, scar

revision, implant change, contralateral
augmentation, reduction

Effects of other treatments, e.g. radiotherapy
Effects of weight change
‘Showing’ others
Expectations, reactions
Use of diagrams and photographs

PCA, patient controlled analgesia

Box 19.1 Topics a breast care nurse should
cover



Personal experience of being a
Clinical Nurse Specialist –
Breast Care within the context
of breast reconstruction

An important aspect of the role of a breast care nurse
is provision of information and support to patients
at the time of deciding upon breast reconstruction.
Both the breast care nurse and surgeon must be
committed to maintaining a partnership which
benefits patients under their care. They should liaise
regularly and the surgeon should not put pressure
upon the breast care nurse to hasten a patient’s
decision on reconstruction. The breast care nurse
must not be partisan and should deliver guidance
and information in an unbiased manner. The breast
care nurse must learn to cope with being asked,
‘What would you do if you were in this situation?’.23

Similarly, the breast care nurse may have to deal
with postoperative regret and a sense of having ‘let
the woman down’.

The breast care nurse must constantly undertake self-
evaluation and maintain high standards of integrity.
A balanced perspective is essential despite constant
media reports that may distort the significance of a
mastectomy and expectations from reconstruction.
The breast care nurse can accrue much experience
from personal accounts of women undergoing mastec-
tomy and breast reconstruction that contributes to a
process of continual learning and self-development. 

Personal experience of women’s
views of breast reconstruction
and of their surgeon

The majority of women are satisfied with the
cosmetic outcome of breast reconstruction, and this
is more likely to be the case when patients have
received adequate information, preparation and
support preoperatively. Those who remain disap-
pointed usually have unrealistically high expecta-
tions or have suffered unexpected complications.
Many women regard breast reconstruction as a
compromise, which is preferable to a mastectomy
scar but clearly only an approximation to the ‘real
thing’. Most women acknowledge the skill and
expertise of surgery in achieving an ‘illusion’ of a
breast, and usually exhibit feelings of gratitude to
their surgeon. Rarely, patients may express resent-
ment towards their surgeon when the latter is
perceived as lacking understanding and acknowl-
edgement of their loss. Sometimes these may be
mixed feelings that fluctuate between a sense of

appreciation and admiration on the one hand and to
an impression of complacency and lack of compas-
sion on the other. A woman’s response to her recon-
struction is partly determined by the attitude and
the disposition of the surgeon towards her.

While breast reconstruction is an essential treatment
component for some women it can equally be irrel-
evant for others. Women opt for reconstruction for a
variety of reasons and individual patient choice
must be respected. A common theme is that recon-
struction shifts a patient’s focus away from the
disease and sense of loss towards the recovery phase
of the cancer experience. The breast care nurse is
ideally placed to provide both information and
support throughout this physically and emotionally
traumatic journey.
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Introduction

The expectations of patients undergoing immediate
breast reconstruction may be different from those
undergoing a delayed procedure. Although the desire
for an acceptable cosmetic result is the same for both
groups of women, the former may have greater
emotional and psychological requirements induced
by the simultaneous need to cope with the loss of
her breast, to come to terms with the diagnosis of
breast cancer and its implications, and to deal with
multiple treatment modalities. On the other hand,
the latter is more likely to have overcome the acute
phase of anxiety caused by the fear of death from
breast cancer, has completed the treatment phase
which can last more than 6 months, has commonly
recovered from the unpleasantness of side effects 
and may have resumed a more normal lifestyle.
Recovering to this extent may result in many women
choosing not to have delayed reconstruction because
they do not want to become ‘patients’ again or
undergo surgery which may result in more pain,
anxiety and possible complications; they may have
adjusted to their breast loss and simply prefer to get
on with their lives. The women seeking a delayed
breast reconstruction are in my experience more
complex, as they form a selected group determined
to risk further surgery for the benefit of an improved
cosmetic result without which life could be unbear-
able. Furthermore, sometimes the surgical aspects of
a delayed reconstruction are more difficult than an
immediate one, which has the advantage of the avail-
ability of more and better quality skin. These consid-
erations can explain why sometimes satisfaction
with the outcome of delayed reconstruction is
lessened. This is also the reason why, whenever
feasible and acceptable to the patient, I prefer to do
an immediate breast reconstruction.

Expectations also vary from patient to patient and it
is imperative that surgeons understand this fact and
adapt their clinical and technical expertise to the
patient’s needs and not vice versa – ‘adapting the
patient to their preferred surgical procedure’.

On the one hand, for the woman who wants a recon-
struction solely to avoid the need for an external
prosthesis and who wants a quick recovery with
minimal chance of complications, the use of a tissue
expander represents the best option, provided a
reasonable symmetry of the two breasts can be
achieved. On the other hand, for the woman who
wants a nearly perfect result with a soft feeling
breast, ideally without the use of implants and
without the risk of capsule formation or of an
abdominal hernia, the technique of a free TRAM
flap, in spite of the possible complications, may be
appropriately recommended.

Expectations: the reasons

The expectations of women undergoing breast
reconstruction are closely related to the reasons why
the patient chooses to have the cosmetic procedure.
The reasons can be described as practical and
emotional.

Practical reasons

The two most commonly cited practical reasons are:

• To avoid the use of an external prosthesis. For
the majority of patients, particularly young
women and those who lead a fairly active life
and/or take part in sporting activities the use of

187

20 Breast reconstruction
following mastectomy:
patients’ expectations
Guidubaldo Querci della Rovere



an external prosthesis is very inconvenient. The
external prosthesis may feel less secure and
somewhat limits the choice of clothing that can
be worn. This expectation is usually met by
breast reconstruction as equality of volume is
usually achievable and there is no need for an
external prosthesis.

• To avoid changes in sexual relations. It is
obviously every patient’s desire that the result
of the treatment of her breast cancer does not
change her sexual life. This is a very delicate
subject for the patient to discuss with a male
surgeon and the subject may be more easily
approached by a female breast care nurse
specialist, who can then liaise with the surgeon.
Although this is a practical expectation, its
achievement depends not only on the final
cosmetic result but also on the emotional status
of the patient herself and her partner.
Sometimes the opinion and advice of a profes-
sional psychologist can be very useful.

Emotional reasons

The most frequent emotional reasons cited by
women having a breast reconstruction are: 

• to feel feminine
• to remain sexually attractive
• to have more confidence
• to feel oneself again.

Although apparently different, these expectations
are all part of the deeply rooted biological,
emotional and cultural need of a gender identity
which is threatened by the mutilation of a mastec-
tomy and which reconstructive surgery is trying to
re-establish. In my experience this objective is
achieved by breast reconstruction to various degrees
in the majority of cases. One should not forget,
however, that progress in this field is a slow and
gradual one. The patient will need considerable
support not only from the medical and nursing team
but also, more importantly, from her partner and her
family. It is worth remembering that whilst breast
reconstruction may help restore altered body image
and sexuality, it still at best only mimics the natural
breast. Therefore even excellent surgical outcomes
will result in scarring, and altered sensation and
movement. 

Expectations: the cosmetic result

Patient’s expectations of the final cosmetic result
depend to a great extent on their prior knowledge of
breast surgery. Contrary to some years ago,

nowadays the majority of patients are more fully
informed, although they may still have mispercep-
tions derived from friends, the media and the inter-
net.

It is essential that before the patient makes her final
decision (not only about whether to have or not have
a breast reconstruction) but also about which techni-
cal option to choose, she is fully informed and given
plenty of time to make a decision. The breast care
nurse specialist, in conjunction with the surgeon, is
the ideal person to help the patient to reach a fully
informed consent to the procedure of her choice.
She can reiterate and expand the information
provided by the surgeon and discuss aspects that the
surgeon might not have covered in depth. The
opportunity to see postoperative photographs and of
talking to women who have had the same surgical
procedure can be very useful to the patient to give
her a realistic sense of what can be achieved. 

The patient must be informed not only about the
expected length of recovery time, possible surgical
side effects and complications, but also that the final
cosmetic result might take a few months to achieve
and might require, even in the absence of major
complications, further corrective surgical proce-
dures. The need for these will depend on the
patient’s desire for ‘perfection’ and symmetry. The
surgeon and the breast care nurse will play crucial
and highly relevant roles in advising the patient
what is realistically achievable – I have seen
patients’ quest for perfection ending in extreme
disappointment. 

How can the reconstructive
breast surgeon meet the
patient’s expectations?

Obviously the better the cosmetic results the more
likely that the patient’s expectations are met. It is,
however, imperative to be realistic with the patient
regarding the outcome of breast reconstruction,
reiterating that a reconstructed breast is never like
having a new ‘normal breast’. There are aims that
can be achieved easily, others which are only
achievable with more complex procedures or inter-
ventions on the contralateral breast and some which
are unattainable.

Breast symmetry

Symmetry is the single most important aim in breast
reconstruction. This will conceal the mutilation
caused by the mastectomy and will help the patient
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to return to a normal social and emotional life. Two
types of equality must be considered: equality of
volume and equality of shape. Nowadays the first is
fairly easy to achieve with the use of permanent
expanders or adjustable implants and procedures
such as reduction or augmentation of the contralat-
eral breast. The second is sometimes more difficult
to achieve. For example, a tuberous type of breast is
almost impossible to match in shape. Very good
results can be achieved by mammoplasty, reduction
or augmentation of the contralateral breast. It is my
experience, however, that the majority of women
prefer to avoid surgery to the contralateral breast
and are content with equality of shape only that is
achieved when they wear a bra. This usually allows
them to show an equal cleavage even with a low
neck line. The possibility to be able to show a good
cleavage is so important that I prefer the use of an
oblique incision for a mastectomy as this does not
cut across the cleavage line. Temporary alteration of
the shape of the breast can occur after reconstruc-
tion with an LD flap or with a subpectoral tissue
expander. This is because the implant is squashed
by the muscular contraction during certain activi-
ties. This problem can be prevented by division of
the motor nerve which supplies the muscle; this
however has the disadvantage of muscular atrophy.
It is preferable to warn the patient about this
possibility. 

Skin sensation

Skin sensation is the weakest point as far as breast
reconstruction is concerned. The surgeon cannot
prevent the area of anaesthesia present in the LD or
TRAM flap. Patients need to be warned in advance
that this will be the case. For the patient having
breast reconstruction with tissue expansion the
initial areas of numbness will gradually improve
spontaneously.

The nipple

The greatest loss for a woman undergoing  mastec-
tomy is the loss of the nipple. This is the most
erogenous part of the breast and its sensory
function cannot be re-created with any surgical
technique. In some cases, for example women
undergoing prophylactic mastectomies, the surgeon
can offer a subcutaneous mastectomy with nipple
preservation. This might, however, increase the
risk of developing breast cancer and, if the breasts
are ptotic, might require a simultaneous
mastopexy, which can jeopardize the sensation and
viability of the nipple. The surgeon can surgically
re-create a nipple for cosmetic reasons. It is my
experience, however, that most reconstructed

nipples eventually become paler and lose the
projection. This is why nowadays I advise patients
to use a prosthetic nipple.

Radiotherapy

Post-mastectomy radiotherapy is becoming more
frequent after two randomized controlled trials
showed a survival benefit in premenopausal women
with node positive breast cancer.1,2 The current
guidelines in the USA are to use post-mastectomy
radiotherapy in women with T3 tumours or with
four or more positive axillary lymph nodes.3

Previous studies have shown that tissue expansion
is not the procedure of choice either pre or post-
radiotherapy. Better cosmetic results are obtained
with myocutaneous flaps. Some surgeons are quite
happy to use radiotherapy after breast reconstruc-
tion with a myocutaneous flap, others are reluctant.
I am not aware of any randomized study comparing
breast reconstruction before or after radiotherapy
and therefore I am not sure what is the best practice.
My personal experience with post-reconstruction
radiotherapy is a bit disappointing. At present, if I
know in advance that the patient will need radio-
therapy I prefer her to have it prior to the mastec-
tomy and reconstruction. Although there is a higher
risk of postoperative breast skin flap necrosis, there
is the advantage of preoperative assessment of the
effect of radiotherapy on the skin of the breast. The
surgeon can then decide whether to go ahead with
the reconstruction and choose the most appropriate
technique or to delay it.

Scarring

Some women falsely believe that plastic surgery
means a scarless result though this is far from the
truth despite good placement of incisions and
accuracy of skin suturing. Patients must therefore be
adequately informed and forewarned.

Complications

Complications are not amongst patients’ expectations
or in the surgeon’s interests. However, like scarring,
we know they can occur. Their incidence varies
according to the magnitude of the surgical procedure
and the experience of the surgeon. Patients must be
adequately informed about this possibility and infor-
mation must be properly recorded in the medical
records. Minor complications can delay recovery or
require further treatment and can be the cause of
severe frustration for the patient and her family. The
occurrence of a complete failure, like total flap necro-
sis or the need to remove a silicone implant due to
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infection are uncommon. However, when this
happens, it has a devastating effect on the patient
and her expectations are temporarily destroyed and
only restored after a few months when a new proce-
dure can be carried out.

Conclusions

Patients’ needs and expectations can be very differ-
ent; surgeons must therefore take this into consider-
ation and adapt their surgical techniques to patients’
requirements. Knowledge and correct information
are the foundations for informed consent to a
specific surgical procedure. Patients’ expectations
depend on it and are met by taking an honest and
realistic approach of what can be achieved by a
surgical reconstructive technique and by adapting
the surgeon’s repertoire to the individual patient’s

needs. Very often a patient is satisfied more by good
information and counselling than by an excellent
technical result.
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Introduction

The two major companies involved in the manufac-
ture of silicone implants for breast reconstruction
are Mentor Corporation (Santa Barbara, CA, USA)
and McGhan Medical Corporation (Santa Barbara,
CA, USA). The range of products available includes
simple round implants, contour profile implants and
a variety of temporary and permanent tissue
expanders of different shapes and sizes. The most
important recent advance is the development of
textured-coated contour or anatomically shaped
permanent expanders, which have the flexibility to
modify prosthesis shape and size postoperatively via
their integrated ports. These are either incorporated
within the dome of the prosthesis or attached
separately by a plastic tube.

For simplicity, products will be discussed under the
broad subheading of ‘the manufacture’, and impor-
tant advantages and disadvantages will be
highlighted.   

Mentor implants

Silicone low bleed gel filled mammary implant
(slightly cohesive; not liquid gel)

Textured (Siltex) round gel 
These are round, available in ‘moderate’, ‘moderate
plus’ or ‘high’ profile depending on the desired
projection and vary in transverse diameter. They are
of no fixed volume. They have the advantage of being
relatively simple to use, and require no complicated
calculations preoperatively. The textured implants
are associated with a low incidence of capsule forma-
tion. An obvious disadvantage is the inability to

adjust implant size postoperatively. Sizes (volume)
range from 100 ml to 800 ml.

Smooth round gel
These implants are not textured; they are round and
available in various profiles (projection). There is a
direct relationship between the implant’s transverse
diameter and projection. They are straightforward to
use but more likely to undergo capsule formation
when compared with the textured implants. Sizes
range from 100 ml to 800 ml.

Round cohesive gel
These are round implants with a moderate, moder-
ate plus or high profile in projection and are avail-
able in various transverse diameters. They are
textured implants ranging from 100 ml to 800 ml.
This level of gel cohesion minimizes leakage.

Contour profile gel (cohesive)
The contour implant is a ‘tear-drop’ shape (as
opposed to round), to provide a more anatomical
and natural appearance. Implants are textured and
filled with cohesive silicone gel. They are charac-
terized in three dimensions (width, height and
projection) and tend to be of moderate–high profile.
The volume ranges from 120 ml to 775 ml. This gel
allows shape retention but provides a soft, natural
feel.

Saline implants

Smooth round implants 
These are round implants with smooth exteriors,
available in various projections and sizes. The
volumes range from 150 ml to 775 ml. These
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implants are inflated with saline at the time of
surgery and are suitable for cosmetic augmentation.
They are easy to insert, and do not require a subse-
quent procedure for port removal. The major disad-
vantage is the inability to adjust implant size
postoperatively. 

Siltex round implants
These are round in shape and have a textured
silicone shell and an inner chamber filled with
saline. Sizes range from 150 ml to 525 ml. The
projection is comparable to that of other implants.
They are suitable for patients who prefer to avoid
silicone gel. Saline implants are not as ‘natural
feeling’ as the silicone implants and tend to be
associated with rippling; these are not adjustable
postoperatively.

Adjustable saline implants
Smooth spectrum implants
These are saline filled, round implants without
texturing and have detachable ports. There is one
basic model with a minimum fill and a maximum
fill with the latter providing a greater projection
compared with the former. The sizes available range
from 125 ml to 575 ml. With the maximum fill an
extra 25–115 ml can be added to the recommended
device volume to increase the projection (range
150 ml–690 ml.)

The major advantage of these spectrum devices over
the fixed volume, round implants is the ability to
adjust size postoperatively. This is, however, associ-
ated with the need for port removal. The round
spectrum implants are not shaped and may produce an
inferior cosmetic result compared with the contour
profile spectrum implants, which are shaped. The
absence of texturing may increase the risk of capsule
formation. However, these implants are appropriate for
women who express concern about the silicone
content of their prostheses.

Siltex spectrum implants  
These are similar to the smooth spectrum implants
except for the textured shell. Advantages and disad-
vantages are similar to the smooth spectrum
implants except for the reduced risk of capsule
formation.

Contour profile spectrum implant (adjustable sizes)
This prosthesis has a detachable port in addition to
the other features of the contour profile implant
described above. It is available in one form with a
minimum fill and maximum fill, depending on the
desired projection. The advantage of this over the

non-spectrum saline implants is the ability to adjust
projection, shape and size by altering the volume of
saline in the implant. The volume ranges from
275 ml to 650 ml for minimum fill and 330 ml to
780 ml for the maximum fill.

Tissue expanders
Siltex Becker expander/mammary implant
These are biluminal devices and are of two types:
the Siltex Becker 25 (25% silicone gel in outer
lumen, 75% saline in inner lumen) and the Siltex
Becker 50 (50% silicone gel in outer lumen, 50%
saline inner lumen). All Becker implants have
detachable remote ports which contain a diaphragm
to prevent inadvertent puncture and pneumothorax.

Becker 25: is available in different sizes from 150 ml
to 800 ml with a broad range of projections. The
advantages of these implants include texturing to
reduce capsule formation and a detachable port,
which provides flexibility to adjust size postopera-
tively. A wide variety of sizes are available but a
disadvantage is the need for a second operation to
remove the port. This can be performed under local
anaesthesia.

Becker 50: the ratio of saline to gel is 50:50.
Advantages of this implant are similar to the Becker
25 but with the additional benefit of improved
inferior projection and ptosis in a proportion of
women. Women with very small breasts will not
benefit from this implant, as the smallest device
available is 300 ml. The projection ranges from 3 cm
to 5 cm. Like the Becker 25 an additional procedure
is required to remove the port. 

Temporary expanders without silicone gel
The Contour profile tissue expanders are designed
to provide the desired shape and projection. These
are manufactured with an integral port to enable
easy inflation of the expander.

Round tissue expanders with detachable ports are
used to create the appropriate pocket size to accom-
modate simple implants for patients having two-
stage procedures, especially when subpectoral
reconstruction is indicated. These expanders are
smooth or textured, round or shaped and usually
saline filled. 

McGhan implants

The McGhan system includes a variety of expanders
and permanent breast implants. These implants are
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‘biodimensional’ and offer a comprehensive range of
shapes and sizes to meet virtually all patients’
needs. The ‘biocell’ texture promotes mild tissue
adherence that maintains implant position and
reduces the risk of capsule formation. The implants
incorporate soft cohesive silicone gel for shape
control and an ‘Intrashiel’ shell designed to
minimize silicone gel diffusion. There are three
main types of McGhan implants:

• Saline filled, silicone shell implants
• Silicone gel filled implants
• Silicone gel with adjustable saline filled inner

chamber.

Textured silicone gel filled implants (Styles 110 and
120)
These are round silicone gel filled implants, avail-
able in either moderate profile (Style 110) or high
profile (Style 120) projection. The high profile is
available in larger sizes (range 180 g–650 g)
compared with the lower profile devices
(90 g–510 g). Appropriate calculations are required
before use, as these implants have no injection ports
for size adjustment. The textured shell is associated
with a lower risk of capsule formation, and these
implants are associated with fewer complications in
general.

Textured silicone shell saline filled implants (Style
168)
These round implants are saline filled, with a
silicone shell, and are similar to Styles 110 and
120. They are available in moderate profile only,
and have an anterior diaphragm valve for filling
before use. They are available in a range of base
diameters, and volumes range from 120 ml to
540 ml. Style 168 is useful for patients who will
not accept silicone gel implants. Though the
textured shell reduces capsule formation, the saline
content may not feel as soft and natural as the
silicone implants.

Smooth surface silicone gel filled implants (Styles 40
and 45)
These are manufactured in two separate styles,
standard profile (Style 40) and high profile (Style
45), both of which are round silicone gel filled
implants with a smooth non-textured outer shell.
A range of sizes is available (measured in grams),
depending on the base diameter and desired
projection. Style 40 ranges from 140 g to 360 g,
and Style 45 ranges from 120 g to 400 g. These
implants may be associated with increased risk of
capsule formation due to the absence of texturing,
but they are straightforward to use and no

complex measurements are required pre-opera-
tively.

Biodimensional (Style 468)
The McGhan Style 468 breast implants are anatomi-
cally designed to achieve a more natural appearance.
They are saline filled with a silicone shell and are
suited especially for women who prefer not to have
silicone gel. The shell is textured to minimize capsule
formation and displacement. This style is available in
a range of height, width and projection to suit most
women with small to moderate sized breasts.

A relative disadvantage of this implant is the
requirement for precise and accurate measurements
preoperatively; with specific implant sizes for each
patient. The size range available is 195 ml–650 ml.

Cohesive gel filled implants (Style 410 and Style 410
soft touch )
The Style 410 implants are cohesive gel filled
anatomical implants, manufactured with a textured
silicone shell and anatomical shape. A newly devel-
oped ‘Soft touch’ gel offers a softer feeling implant.
Implants are produced in a range of sizes, which
vary in width, height and projection. An additional
range (Style 410XP), has been recently introduced
which provide extra projection. The implants are
categorized in terms of height and projection (low,
moderate, full and extra full, for both parameters).
The following combinations are available for height
and projection:

Style 410 LL: low height, low projection, 135–300 g
Style 410 LM: low height, moderate projection,
140–320 g
Style 410 LF: low height, full projection, 125–595 g
Style 410 LX: low height, extra full projection 
Style 410 ML: moderate height, low projection,
140–320 g
Style 410 MM: moderate height, moderate projec-
tion, 160–450 g
Style 410 MF: moderate height, full projection,
140–600 g
Style 410 MX: medium height, extra full projection
Style 410 FL: full height, low projection, 140–320 g
Style 410 FM: full height, moderate projection,
155 g–670 g
Style 410 FF: full height, full projection, 160 g–740 g
Style 410 FX: full height, full projection

Table 1 summarizes the range of McGhan Style 410,
Style 410 soft touch, and Style 410XP breast
implants. A disadvantage of Style 410 implants is
the inability to alter size postoperatively and there-
fore accurate measurements are mandatory before
selection of implants.
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Permanent adjustable implants (Style 150)
This prosthesis features a textured silicone shell
together with an inner lumen, which is saline filled
and a silicone gel outer lumen. It is manufactured
with two height options (full and short) to suit a
range of breast sizes. Volumes range from 230 ml
to 760 ml for full height and from 135 ml to 655 ml
for short height. The textured surface reduces
capsule formation and the design of this implant
aims to maintain its position and improve infra-
mammary fold definition. The connectors between
the port and implant are integrated within the
prosthesis. The Style 150 implant  eliminates the
need for additional surgery to remove the injection
port. Style 150 has a uniquely controlled expansion
of the lower pole and better approximates the
natural contour of the breast. The injection port has
a titanium needle guard to prevent puncture
through the injection site base. 

Both the short and full height Style 150 implants
require accurate measurements before surgery to
ensure optimum cosmetic outcome. Size templates
for the Style 150 are also available. The adjustable
saline filled inner lumen is approximately half the
total implant size.

Expanders (Style 133)
This expander is for two-stage reconstruction. It
comes in three basic configurations of full (FV),
moderate (MV) and low (LV) heights with variable
projection. It is textured with a variety of base
widths and heights and in particular has an
integrated injection port within the dome of the
expander. This device has a magna finder (magnetic
locating device) to locate the port site accurately and
prevent puncture of the expander while injecting.
The volume range is:

FV: 300 ml–850 ml
MV: 250 ml–700 ml
LV: 150 ml–500 ml

Saline filled implants (Style 363)
This is an anatomically shaped saline filled implant,
with measurements similar to Style 133 described
above. It is designed to fit the exact pocket created
by the corresponding base width McGhan Style 133
tissue expander. The silicone shell is textured to
reduce the risk of capsule formation and promotes
full dimensions with greater emphasis on the lower
pole (designed to be slightly shorter than it is wide).
They range in size from 230 ml to 685 ml. Saline
filled implants may not feel as smooth and natural
as the silicone ones.

CUI ‘DRIE’ brand implants
Silicone gel filled (MLP high and low profile)
This is a Microcell textured, surface cohesive silicone
gel filled implant. It is essentially a round silicone
implant available in different sizes (110 g–505 g), to
suit women with small breasts. The main advantage
is that the texturing minimizes capsule formation by
disturbing the linearization of fibrotic collagen. This
style of implant incorporates a ‘diffusion rate inhibit-
ing envelope’ (DRIE) as a barrier shell to reduce
silicone diffusion. The sizes available range from
100–525 g with variable diameter and projection.

Silicone gel filled (SLD low profile and SHD high
profile)
These are silicone filled implants, which are round
with a smooth surface, and the advantage of incor-
porated DRIE, which reduces silicone diffusion. The
size range is (i) low profile 110 g–800 g and (ii) high
profile 100 g–500 g. These implants vary in diame-
ter and projection and have similar properties to the
Style 40 and Style 45 McGhan implants.

Saline-filled (CUI Microcell RTT and RTV style
implants)
The Microcell RTT implants are textured surface,
saline filled implants manufactured to minimize
shell crease fold failure. This is made possible by
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Height Projection

Low (L) Moderate (M) Full (F) Extrafull (X)

Full (F) FL FM FF FX
Moderate (M) ML MM MF MX
Low (L) LL LM LF LX



the technology of room temperature vulcanization
(RTV) of the shell. The texturing reduces capsule
formation. These are round implants with a variety
of base dimensions and projections, and a volume
range of 90 ml–510 ml. The implant has an anterior
diaphragm valve for saline filling. The principle
advantage of these implants is reduced crumpling of
the envelope due to the RTV of the shell.

The RTV implant is the smooth surface version,

saline filled with anterior diaphragm valve. It is
similar to the RTT except for the ‘smooth’ outer
shell. This implant also possesses the room temper-
ature vulcanized outer shell similar to the RTT style
but the absence of texturing may be associated with
a higher risk of capsular formation.

Saline implants in general should not be under-
filled in order to avoid problems with crease fold
failure.       
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intercostobrachial nerve  154

Index200
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flap fixation  70, 71
flap harvesting  67–9
implant insertion  72
pouch creation  69
thoracodorsal pedicle  70

donor site/skin island  64
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partial 
paternalism  174
pathobiology of breast cancer  1
patient expectations  139, 173–4, 182

and aims of surgeon  188–90
cosmetic results  188
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perforators
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mastopexy for  95
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reconstruction  58, 179, 184
and adjuvant therapies  164
and biomechanics  141–9
clinical management  139–40
after conservative surgery  101–10, 129–30

local vs distant flaps  129
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pregnancy  169
psychological factors  165
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emotional  188
practical  187–8
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woman’s point of view
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male surgeon’s experience  173–80

women’s opinions of  185
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rectus abdominis muscles

anatomy  77
blood supply  77, 81, 89

testing  79
mobilized  82, 83
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fear of  184
and survival  2
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‘rock in a sock’ appearance  130
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postoperative appearance  108
skin marking/incisions  107
wide excision of tumour  108
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RTV  8, 10

catalysts  10
saline filled implants  195

saline filled implants  12
and capsular contracture  13
expandable  35, 192, 194
McGhan  193, 194, 195
Mentor  192

satisfaction surveys  176–7
scarring  189
seroma formation  72, 95

and chronic pain  151
latissimus dorsi flaps  167

serratus major muscle  37
in subpectoral pocket preparation  41, 42

sexual health and breast surgery  137, 140, 181
reconstruction, reasons for  188
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shoulder region, biomechanics of  141, 144–5, 147
Sialastic 2000  9

hydrocephalus shunts  10
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and wound healing  10
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coated  36
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see also specific techniques
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skin-sparing/-reducing surgery
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complications  166
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patient selection  56–7
and radiotherapy  56, 57
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spine, biomechanics of, after surgery  141–2, 145,
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subcutaneous fat grafts  8
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commentary  129–33
complications  114

cosmetic considerations  130
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immediate  111
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postoperative care  113
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results  114
risks/indications  111
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preparation  40–2, 46
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postoperative views  44
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reconstruction 
surgical steps  41–3
surgical technique  33

superficial fascial system  38, 39
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superior mammary slope  33, 34
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surgery, women’s opinions of  176–8
symmetry  188–9
synmastia, avoidance  34
synthetic mesh  80, 87
systemic disease  15

Index 205
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contraindications  165–6
immediate vs delayed reconstruction  37
indications  187
in LD flap reconstruction  65, 95
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insertion  46
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magnetic  194
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surgical steps of insertion  41–4
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failure rates  97
patient selection  97
postoperative management  97
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staff competence  97
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abdominal closure  80
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blood supply  96
complications  86–7, 96–7
and contralateral adjustment  126

contralateral flap  78
delayed  79, 84, 86, 96
demonstration, step-by-step  80–6

donor site assessment/marking  80
flap dissection  81–3
flap positioning  83

disadvantages  89, 96
flaps

anatomy/sections  78
composition  77
design  77–8
dissection  79, 81–3
transposition/orientation  79
viability  79
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mastectomy flap excision  79
monopedicled  77–80, 96
pedicle selection  79
postoperative views
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delayed  84
early appearance  83
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preoperative views  84–6
skin-sparing  86, 96
and surgical competence  89
synthetic mesh, use of  80, 87
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umbilicus mobilization  82
see also rectus abdominis muscles 

tramadol  156
transcutaneous electrical nervous stimulation (TENS)

158
transexuals, breast augmentation in  55
transverse rectus abdominis myocutaneous (TRAM)

flaps  see TRAM flaps 
trilucent lipid filled implants  11, 13

toxicity/recall  13
tumour involvement related pain  153
tumour removal

excision patterns for conservative surgery  103–5
in inferior portion of breast  125
using plastic surgery techniques  102

tumour size  2

ultrasound
Doppler

abdominal wall assessment  93
muscle testing  65
in TRAM flap positioning  78, 96

implant rupture diagnosis  13, 14
perforator detection  90
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vascular insufficiency  130–1
venous thrombosis  97
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heat  10
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WHO’s pain relief ladder  154, 155
wide excision

deformity after  101
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mobilization of glandular tissue after  102, 103
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