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Introduction

Mammary carcinoma is the
most common malignant
tumour in women, accounting
for more than 1.5 million new
diagnoses per year worldwide.
The lifetime risk is estimated
at 12.9%, i.e. about one in
eight women is diagnosed with
breast cancer in the course of
their lives [1].

The treatment of primary
mammary carcinoma has be-
come an interdisciplinary task
comprising surgery, radiation
therapy and/or chemotherapy,
targeted antibody therapy and
plastic surgery. Treatment at a
certified breast center guaran-
tees best possible interdiscipli-
nary therapy according to the
latest guidelines.

In addition to oncological safety
and cure, aesthetics and the
restoration of the female body
image are important aspects
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Advanced Multidis-
ciplinary Therapy for
Primary Mammary
Carcinoma Optimises
Chances of Recovery

in the treatment of affected
patients. Barely 100 years

ago, a breast cancer diagnosis
entailed the removal of the
female breast as part of a mu-
tilating surgery, because breast
cancer was assumed to be a
local disease. Over the past
decades, however, not only the
understanding of the disease
and tumour biology but also
the surgical treatment of mam-
mary carcinoma has improved
significantly, making it possible
to conserve the breast in many
cases (in more than 75% of all
cases of mammary carcinoma).
But even if the entire breast or
the entire breast tissue needs
to be removed, experienced
centres now offer patients
various reconstruction options
tailored to their specific needs
[2].

Breast cancer is a systemic dis-
ease that may primarily or sec-
ondarily affect the bones, liver,
lungs and other organs. The
use of systemic drugs (chemo-
therapy, antibody therapy or an-
tihormone therapy) at specific
target locations significantly
increases not only the chances
of survival but also the chances
of recovery [3]. Drug therapy, in
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Breast Surgery

Fig. 1: Preoperative wire
marking of a mammeary
carcinoma

particular, is subject to constant
change and is being investi-
gated in numerous research
projects at our centre.

The therapeutic approaches
summarised in this article are
the result of international stud-
ies. They are developed in line
with the St. Gallen International
Breast Cancer Conference and
the guidelines of the Breast
Committee of the AGO (Gy-
naecological Oncology Working
Group) [4].

Histology and Stage
Classification

Most mammary carcinomas
develop in the upper outer
quadrant of the breast, with
the most common form being
invasive carcinoma (no spe-
cial type, NST), followed by
invasive-lobular, medullary,
tubular, mucinous and papil-
lary carcinomas [5]. A punch
biopsy specimen can already
provide insights into the
specific tumour biology. The
hormone receptor status (HR),
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the grading (G1-G3), the HER2
status (an epidermal growth
factor), the Ki 67 (surface
protein of cell membranes)
and uPA/PAI-1 (proteases)

are examined. In addition,
advanced gene expression
assays allow a better assess-
ment of the aggressiveness

of HR-positive, HER2-negative
tumours. All these factors help
determine the best possible
therapy for the patient, since
certain mammary carcinomas
should initially be treated

by means of chemotherapy
(e.g. triple-negative or HER2-
positive mammary carcinoma).
The TNM system (T=tumour,
N=node, M=metastasis) is
used for stage classification.
This formula and the descrip-
tion of tumour biology make it
possible to compare and evalu-
ate the findings on a national
scale, since these parameters
describe extent of the disease.
This comparability also helps
the breast centre continue a
treatment started at an exter-
nal facility or abroad.
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Breast Surgery

Fig. 2: Patient after
bilateral mastectomy
and bilateral breast
reconstruction using
double DIEP flap.
Advanced 3D tech-
niques allow detailed
visualisation and
planning of the shape,
volume and symmetry
of the reconstructed
breast.

Surgical Therapy

Today’s constantly improving
imaging and screening tech-
nigues such as mammography
and sonography allow for
detecting carcinomas of just

a few millimetres in size at an
early stage.

This improves not only the
patient’s prognosis but also the
operability, as the breast can
be conserved during the proce-
dure. In cases where the lesion
suspected to be malignant is
not palpable, it can be marked
with a wire before the surgery
under local anaesthesia (Fig. 1).

In breast-conserving therapy
(BCT), the tumour is complete-
ly removed locally. Depending
on the size of the breast and
the tumour location, the defect
may need to be covered using
intramammary tissue advance-
ment techniques (intramamma-
ry transposition/rotation flaps
or tumour-adapted reduction
mammoplasty) to avoid sag-
ging of the skin or differences
in breast volume.
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Mastectomy (modified radical
mastectomy, MRM) involves
removal of the entire breast tis-
sue. Reasons for selecting this
type of procedure include mul-
ticentric growth, unfavourable
breast-tumour ratio, inflamma-
tory mammary carcinoma or
the patient’s wishes.

Another surgical option is skin-
sparing mastectomy, in which
the entire breast tissue is
removed while preserving the
skin. The skin is then refilled
with either silicone implants or
autologous tissue (e.qg. latis-
simus dorsi flaps, TRAM, DIEP,
TMG or SGAP flaps), making it
possible to restore the aes-
thetic appearance of the breast
and thus the female body
shape. This is also of great
significance for coping with the
disease and should be available
to all patients.

All above-mentioned surgi-
cal procedures may involve
removal of the sentinel node in
the axilla, which is marked with
technetium before the surgery.
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Breast Surgery

The sentinel node is the first
lymph node that a tumour
drains into. This relatively small
additional procedure helps ver-
ify the cancer stage as well as
the further therapy and prog-
nosis. Should further lymph
nodes need to be removed,
what is referred to as axillary
dissection is performed.

In this case, a gentle surgical
procedure is also of particular
importance. If tumour-infiltrat-
ed lymph nodes are detected
in the axilla already before

the surgery or chemotherapy,
axillary dissection is performed
directly [4].

Reconstructive Breast
Surgery

If a breast-conserving therapy
is not possible, the patient

has to be educated about the
option of breast reconstruc-
tion using either implants or
free tissue transfer. Among
these free, microsurgical flap
reconstruction techniques, the
deep inferior epigastric perfora-
tor flap (DIEP flap) has estab-
lished itself in clinical routine
over other technigues such

as TRAM (transverse rectus
abdominis myocutaneus flap),
TMG (transverse myocutane-
ous gracilis flap) and SGAP
(superior gluteal artery perfora-
tor flap) [6]. However, these
continue to be used in cases
where DIEP flap reconstruction
is not possible. At the time the
breast reconstruction proce-
dure is performed, almost all
patients have sufficient lower
abdominal tissue to permit flap
reconstruction of one or both
breasts with a sufficient vol-
ume [7]. The donor site on the
lower abdomen can be closed
by mobilising the abdominal
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wall similarly to a cosmetic
abdominoplasty, which pro-
vides a desirable additional
benefit in many cases. Using a
microscope, the vessels of the
DIEP flap are connected to the
internal thoracic artery and its
accompanying vein at the level
of the third rib.

Depending on the extent of
the resection required from an
oncological perspective, the
breast reconstruction can be
followed by reconstruction of
the mamilla (using local flap
reconstruction) and the areola
(using medical pigmentation,
tattoo). Following breast recon-
struction, autologous fat trans-
plantation is being increasingly
used to correct any irregular
contours.

Nowadays, advanced 3D
photogrammetric techniques
are employed before, during
and after the surgery for plan-
ning the breast reconstruction
procedure in terms of breast
volume and breast symmetry
(Fig. 2).

Depending on the specific situ-
ation and the patient's wishes,
the breast reconstruction pro-
cedure using autologous tissue
can be performed either during
or after the tumour surgery. In
patients who have their breast
tissue removed as a preventive
measure due to genetic/family
predisposition, breast recon-
struction can be performed
using either silicone implants
or autologous tissue.

A conscientiously managed
breast reconstruction consulta-
tion of a certified breast centre
is designed to offer patients
comprehensive interdiscipli-
nary consultation with gynae-
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Breast Surgery

cologists and plastic surgeons.
Irrespective of the selected
surgical procedure, oncological
safety, i.e. combating cancer,
must be the top priority. While
deciding on the type and tech-
nique of breast reconstruction,
the patient’s wishes should

be accommodated as far as
possible while selecting the
procedure that best suits her
specific needs.

Advanced Radiation Therapy
for Breast Cancer

Radiation therapy is an essen-
tial component of all multi-
modal breast cancer treatment
concepts. Postoperative radia-
tion therapy is usually started
after complete wound healing,
but no later than six to eight
weeks following the surgery

[8, 9] or completion of adjuvant
chemotherapy in cases where
this is indicated. Our goal is to
extend the treatment and tailor
the employed radiotherapy
technique to the respective pa-
tient’s needs, thereby achiev-
ing maximum tumour control
while optimising tolerability.
Since breast-conserving thera-
pies (BCT) were introduced in
the 1970s, postoperative irra-
diation of the breast has been
an integral part of the therapy
[10]. Postoperative whole-
breast irradiation (WBI) reduces
the incidence of local recur-
rence of primary tumours by up
to 20%, depending on the risk
profile [11]. The EBCTGC meta-
analysis also shows a 15%
reduction in the recurrence rate
(both local and distant) through
radiation therapy after 10 years
and a reduction in the breast
cancer mortality rate after 15
years [11].

In certain risk situations, ra-
diation therapy is also recom-
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mended after mastectomy.
Postmastectomy radiation
therapy (PMRT) of the thoracic
wall significantly reduces the
locoregional recurrence rate
and improves both the disease-
free and the breast cancer-
specific survival of patients
[12]. Based on the available
literature data, PMRT is recom-
mended for extensive tumours,
if > 3 lymph nodes are infil-
trated or if 1-3 lymph nodes are
infiltrated and additional risk
factors are present (multifocal
tumours, multicentric tumours,
G3 and L1 tumours, close
resection margin).

The extension of the target
volume to include the supra-
and infraclavicular lymph drain-
age areas following both BCT
and mastectomy in high-risk
patients with axillary metas-
tases has established itself in
the guidelines. Recent studies
[13-15] and a meta-analysis [16]
have shown a small but signifi-
cant benefit regarding overall
survival.

Partial breast irradiation
(APBI) and local dose
increase to the tumour bed
(boost)

A group of patients in whom
radiation therapy following a
breast-conserving therapy is
not beneficial cannot be reliably
identified in any study.

In young patients, two large-
scale randomised studies have
demonstrated a positive effect
of a local dose increase (boost)
to the tumour bed on local
tumour control.

In the past, a boost dose was
always applied following WBI.
Nowadays, it can also be per-

LLad 1S5 Jars Ga 5usS
028 bo S aaly pas el
oLy ol gatll s yau o ool
VY] slall as e syl
dalidl i s bl e sy
Bataall al, s PMRT, o s
oo SIST I sl S Ul 3
sie ¥ IV e ol Lubal wES ¥
aaslal sha Jolse pelasy daaal
Saanis alygl )l Suania al,4l)
Lla LY 5 GY alysly Sl
s o) (Kbl Jlatin Yl
OSLal Jatad Gugiuall anall
855, waly Bub Ldalll G saall
Jlatiuly BCT e J<I Loyl
Ol il pa el (3 il
Sl Sl Shlas 3al) o
Aagaa il fsulaall (5 Lguuds i
Y] S0n Y e bl ull el
55 [V 1] sl Julasliy [V o
Blaty Laad 59 00 Lgasl 8000
ale U< slall ud e clal

(APBI) guill Gijall aadiill 3
posd) e daaus gall de pally
(32323)

2 all Le gana mual (Ko ¥
e Lan YL £l aay ol
@aill e Llaall o Zal,all

@ 5 ) Lol 30505 050
olalyall e Tl

S Gyl 5 i o yall
3l guadl ol yall Gpo il
Lislaal 158305 el Gl e
sl s gall Zeyall 30L3)
poslls aSasll 3 (5a5a3) p !l
Bkl 3 gl
WBI G Lails 35 aall Ze all
aiyly oKy pualall w3l 3y
IMa §f WBI Lalae (L Ly
Jlaiil any o Laalpall Lylaall
JE Jarw o) 35800 o5l

G.ﬁ." KAIJ;

OSae ua u‘A;\—' ol slae
@l SV ey ¥l ayans LUl
Aalall LEaaliaal by

Ol st &ak ¥y avliall 7Sl
guill

bl ynie LBYL £ Yl sy
Ol e Gallad paaal

gy a5l sl Saasis suil
Lalyall JUl Laa Y0 2 Ml
Lol ¢ gpall J3las axy Bule
L G 5,380 5 5lam3 Y (U
Talaall aay gl Liilas Il

o Vel alasl ol 51 [4 A] Laalyal
YN s seluall ‘?_‘QHSJI
o L Jiays Lol il

g ) 385wyl g - Madl spaas
hulaty Loy pusiaall LazYL
Al (ay el olanial [

3

OpenS (s (3 oIl aSasll (e
Janill 5,03

Laalyall o lilaadl GBLaISH dis
9 (BCT) suill e blaall oo
JU paatill aay oLl
oo ek Y i gaill Lalyall
JUI wazsll Jisy [V ] ¢ Sl
Sgaa e JalSIL gaill Lal,all
Leawlu¥1 250 ik s L1,
sle sl Y (M deas Loy
b [V bladl Jone
Lyl EBCTGC (g ptall Julall
SIS Jass 3 7V 0 alaas
(aeliiay orusse) LlaY

sy L YL ol Y e
Jars 3 palaasly ol V*
VO aay guill Gl yuy o Ladll
oYl pany 3 [V ]
Lan Y0 g Yally m s 3okl
£l Y1y il Jlatinl any
@il Jlatiny Jull Lzl
ISy (g aall Hlaall (PMRT)



Breast Surgery

Fig. 3: Intraopera-
tive radiation therapy
(IORT)

formed during WBI or during
the surgery, i.e. directly after
tumour resection (e.g. using

the INTRABEAM® system) [22].

Intraoperative radiation therapy
(IORT, Fig. 3) permits very pre-
cise, high-dose irradiation with
a direct view of the high-risk
area and is therefore employed
at our centre whenever possi-
ble. In selected elderly pa-
tients, this one-time, targeted
radiotherapy technique can be
employed as an effective form
of monotherapy [23].

Hypofractionation
Conventional radiation therapy
of the breast using opposite
tangential fields has become
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increasingly differentiated over
the last few years. Whereas a
single dose of 1.8 Gy — 2.0 Gy
to 50.4 Gy - 50.0 Gy (Gy=gray)
had been considered the gold
standard fractionation scheme
in radiation therapy of the
breast for years, the studies on
hypofractionation conducted
mainly in England and Canada
suggest a shorter therapy pe-
riod [24, 25]. In hypofractiona-
tion, the biologically effective
dose is applied over a shorter
period but in higher single
doses and in a reduced overall
dose. Hypofractionation allows
for shortening the treatment
period to about three weeks.
Where additional irradiation
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B3N

Fig. b: The patients’ cases are discussed at the weekly interdisciplinary
tumour conference
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Fig. 4: The location and extent of the tumour is explained to the patient on
the basis of mammography and sonography images
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of the surgical area (boost) is
necessary, it can be performed
directly thereafter.

IMRT/ VMAT

In the case of unfavourable an-
atomical conditions (e.g. funnel
chest) or complex target areas
(e.g. irradiation of parasternal
lymph drainage areas), the use
of state-of-the-art intensity-
modulated radiation therapy
(IMRT) or rotational radiation
therapy with continuous inten-
sity modulation (VMAT) permits
better coverage of the target
volume without significantly
increasing the side effects in
the neighbouring organs (heart,
lungs) [26, 28].

DIBH (deep inspiration
breath-hold)

We place a special focus on
protecting the heart, in particu-
lar in left-sided breast cancer,
in young patients and following
cardiotoxic systemic therapy.
A radiotherapy technique with
the patient holding their breath
in deep inspiration (deep inspi-
ration breath-hold, DIBH) can
significantly reduce the dose

el Inlaiilly e Lail

to the heart [28]. The patient’s
respiration is controlled and
monitored by using cutting-
edge imaging algorithms, in
particular full surface scanning
techniques and optical visuali-
sation of the patient’s respira-
tory phase.

Neoadjuvant and Adjuvant
Therapy

Target group of neoadjuvant
therapy

Neoadjuvant therapy should al-
ways be considered if chemo-
therapy is indicated based on
the tumour biology, the clinical
situation and the risk profile
after diagnosis of a primary
mammary carcinoma without
distant metastases [29].

Neoadjuvant therapy employs
various substance classes:
chemotherapy drugs as well

as antibodies (HER2 blockade
with trastuzumab and per-
tuzumab) and — in individual
cases — antihormone drugs.
Tumours that best respond to
neoadjuvant chemotherapy
include HER2-positive tumours,
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triple-negative tumours and
hormone receptor-negative
tumours [4].

This way, unresected tumours
can be monitored as regards
therapy response. In the ideal
case, pathological complete re-
mission (pCR) can be achieved.
This means that the tumour
can no longer be detected in
the surgical specimen after
completion of the neoadjuvant
therapy. Once this is achieved,
the patients are assumed to
have an excellent prognosis
[29]. Neoadjuvant combination
therapy with trastuzumab and
pertuzumab shows a higher
rate of pathological complete
remission than monotherapy
with trastuzumab [30]. If the tu-
mour is nevertheless observed
to grow during the therapy, the
surgery has to be performed
earlier than planned.

Irrespective of the tumour biol-
ogy, primary systemic therapy
can be particularly beneficial

in patients with unresectable
primary tumours and inflamma-
tory mammary carcinomas. If
they respond well to the thera-
py, these tumours can become
resectable [4]. In addition, a
neoadjuvant therapy can have
an influence on the type of
surgery. In the event of a good
therapy response, patients
with an extensive resectable
tumour, who would otherwise
have needed a mastectomy,
can undergo a breast-conserv-
ing surgery [4].

Monitoring of therapy
response

Clip marking of the tumour
should be done in each case,
since today's neoadjuvant
therapies are so effective that
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the tumour can otherwise
often no longer be detected
during the subsequent sur-
gery. This additionally makes it
possible to locate the tumour
area in examinations during
the therapy and to monitor the
tumour size over the course
of time. In the postoperative
histological examination of
the resected tumour area, clip
marking serves to detect and
assess the residual tumour tis-
sue [4, 31].

Choice of therapy
Recommended chemotherapy
regimens are based on the
adjuvant standards with a
duration of at least 18 (-24)
weeks [4]. However, the
choice of therapy should be
based primarily on the tumour
biology. Tumours of the HER2
subtype and triple-negative
(hormone receptor-negative
and HER2-negative) carcino-
mas are particularly well suited
for primary systemic therapy.
Triple-negative tumours are
treated using a combination of
anthracyclines and paclitaxel; a
platinum-based drug is recom-
mended in addition to taxane ir-
respective of a BRCA mutation
(breast cancer gene) [4].

A completed neoadjuvant
therapy is usually followed by a
surgery. If a HER2-positive tu-
mour is present, the anti-HER2
therapy with trastuzumab as a
monotherapy is continued for
a total period of one year after
completion of chemotherapy.

Adjuvant therapy

Adjuvant therapy employs the
same substance classes as
neoadjuvant therapy.

The first-line treatment for
hormone-sensitive and HER2-
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negative tumours is adjuvant
therapy with antihormone
drugs. In these cases, it has to
be decided based on the indi-
vidual risk profile whether the
antihormone therapy should

be preceded by chemotherapy.
The careful establishment of an
individual risk profile is essen-
tial for this purpose. Nowa-
days, multigene assays (e.qg.
Oncotype DX, MammaPrint,
Endopredict, Prosigna) can help
estimate the recurrence risk.
This serves to avoid excessive
therapy of these patients.

Summary

When receiving advanced
interdisciplinary breast cancer
therapy at a certified breast
centre, patients now have a
70-80% chance of recovering
from breast cancer without
distant metastases. The col-
laboration of various experts
under one roof guarantees the
patients state-of-the-art therapy
according to the latest findings
as well as competent diagnosis
and treatment from the very
beginning (Fig. 4, 5).

Surgical tumour dissection is
not always the best first step
— if a HER2-positive or triple-
negative tumour is present,
preoperative chemotherapy
(including antibody therapy for
HER2-positive tumours) is the
current therapy of choice.

If tumour tissue can then no
longer be detected during the
subsequent surgery, the pa-
tients have optimum chances
of recovery. In the case of
hormone-sensitive, HER2-neg-
ative tumours, it is important to
avoid excessive chemotherapy
— advanced multigene assays
help find the best possible
therapeutic approach.
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