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Rezumat

Utilizarea unei doze suplimentare de iradiere la nivelul patului tumoral
dupd interventia chirurgicald conservatoare oncoplasticd a sdnului

Scopul studiului- Utilizarea unei doze suplimentare de iradiere la
nivelul patului tumoral (boost) adaugati la cea provenitd din
iradierea sanului intreg dupa chirurgia oncoplasticad a sanului,
poate fi dificil de realizat din cauza deplasarilor masive ale
tesuturilor. Scopul studiului nostru este de a prezenta date
relevante de radioterapie (RT) referitoare la utilizarea boost-ului la
paciente operate prin tehnica oncoplasticd care au efectuat RT
adjuvanta la Neolife Medical Center Bucuresti.

Materiale si metode: Au fost incluse in studiu 12 paciente tratate cu
radioterapie cu intensitate modulatd (IMRT), utilizind scheme
de fractionare conventionald sau hipofractionare, intre 10/2018
si 12/2020. Imaginile CT pre- si postoperatorii si agrafele
chirurgicale, atunci cand au fost disponibile, au fost folosite pentru
localizarea patului tumoral si definirea volumului tinta pentru boost.
Rezultate: Unul sau mai multi factori de risc pentru recidiva locala
(varsta sub 51 ani, tumori de grad inalt, asocierea cu carcinom
ductal in situw) au fost prezenti la 10 paciente. Boost-ul a fost
administrat la 3 paciente.

Concluzii-Localizarea patului tumoral pentru administrarea boost-
ului este dificila fard un marcaj adecvat. Agrafele chirurgicale si
comunicarea dintre chirurg si radioterapeut sunt esentiale pentru
succesul tratamentului.

Cuvinte cheie: cancer mamar, chirurgie oncoplastica, radioterapie

5110

www.revistachirurgia.ro Chirurgia, 116 (2 Suppl), 2021



Use of a Tumor Bed Boost in the Radiotherapy after Oncoplastic Breast Conserving Surgery

Abstract

Aim of the study- Use of a radiotherapy (RT) tumor bed boost in addition to whole breast
irradiation (WBI) after oncoplastic breast conserving surgery (OBCS) can be very challenging
due to the massive tissue displacements. The aim of our study is to present relevant RT data
regarding the use of a boost RT in patients who underwent OBCS and received adjuvant RT at
Neolife Medical Center Bucharest.

Materials and Methods: 12 patients treated with intensity modulated radiotherapy (IMRT), after
OBCS, using conventional or hypofractionated schedules, between 10/2018 and 12/2020 were
included in the study. Pre- and postoperative CT images and surgical clips when available were used
for tumor bed (TB) localization and definition of the boost volume.

Results: One or more risk factors associated with local recurrence (age under 51 years, high
grade tumors, associated ductal carcinoma in situ) were present in 10 patients. Boost RT was
delivered in 3 patients.

Conclusions: 'TB localization for the boost RT is difficult without an appropriate marking.
Surgical clips and communication between the surgeon and the radiation oncologist are

essential for treatment success.

Key words: breast cancer, oncoplastic surgery, radiotherapy

Background

Breast conserving therapy consisting of breast
conserving surgery (BCS) and postoperative
whole breast irradiation (WBI) is an alterna-
tive to mastectomy for the treatment of early
breast cancer in terms of local control and
survival (1,2,3).

Unfortunately, the excision of the breast
tumor leaves a local deformity in 20-30% of
cases, with major long-term consequences on
cosmesis and quality of life of the patient (4).

Oncoplastic breast conserving surgery
(OBCS) is a combination of breast conserving
resection and plastic surgical reconstruction
aiming to achieve optimal oncologic and
esthetic outcomes, “a third pathway between
standard BCS and mastectomy” (5).

Indications for OBCS include clinical
scenarios when adequate local excision results
in significant deformity such as:

1. resection of more than 20% of breast

volume;

2.central, medial and lower quadrants

resection;

3. axillary dissection via large lateral

quadrant resections;

4. cosmetic considerations — macromastia,

significant ptosis or breast asymmetry
(6).

According to the classification of Clough et
al, there are 2 levels in the oncoplastic
approach which are based on the resected
breast volume:

- level 1 procedure requiring less than 20%

volume resection;

- level 2 requiring more than 20% (5).

Level 2 procedures are more complex and
described as 2 groups of procedures: volume
replacement (VR) and volume displacement
(VD).

In VR techniques, the glandular gap is
filled with either autologous tissue from
another site, or with a breast implant.

VD procedures use mammoplasty tech-
niques to fill the glandular defect. Breast
and fatty tissue are displaced and relocated
resulting in a redistribution and equal
reduction of breast volume as a whole and
not just at the tumor area (7).

The role of radiotherapy (RT) after BCS
has been clearly demonstrated.

In a meta-analysis of individual patient
data for 10801 women in 17 randomized
trials, RT after BCS, halves the rate of
disease recurrence and reduce -cancer
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mortality by a sixth (8). The benefit of the
tumor bed boost (TBB) in addition to WBI in
terms of local control is supported by land-
mark randomized trials (9,10) and systematic
reviews and meta-analysis (11). The relative
benefit of the boost was independent of age,
but the absolute gain was largest in patients
younger than 51 years (9) and its use is
recommended by current clinical guidelines
(12,13).

However, the cosmetic results and fibrosis
were worse after TBB with larger boost
volumes associated with diminished cosmesis
and increased fibrosis (14-17).

These are very important issues, because
younger women with large tumors have an
increased risk of local recurrence and this
group of patients are more frequently under-
going OBCS. Therefore, a TBB would be of
greater benefit to them. Conversely, adminis-
tration of the TBB may jeopardize the
esthetic outcome which is a main goal of the
OBCS (18-20).

WBI, with or without nodal irradiation
after the oncoplastic procedure, is identical
with that performed after standard BCS. In
contrast, the localization of the tumor bed for
the boost in this setting is difficult if not
impossible because OBCS frequently results
in extensive breast tissue rearrangements,
relocating the TB (21).

However, the boost volume needs to be
clearly defined, in order to decrease the risk
of recurrence and complications. Irradiation
of a small, but poorly localized boost volume,
may result in geographic miss of the TB,
whereases irradiation of a large volume to
avoid a geographic miss may lead to a poor
cosmetic outcome (22).

A criticism of the oncoplastic surgery
studies was that the details regarding the use
of a boost and the tumor bed marking were,
most frequently, not reported but they are
necessary in an effort to improve the current
RT techniques after OBCS (20,23).

The aim of our study is to provide specific
RT data regarding the use of a boost in
addition to WBI in patients who underwent
VD-OBCS.

Materials and Methods

12 patients who underwent VD-OBCS and
were treated in the radiotherapy department
of Neolife Medical Center, Bucharest, between
10/2018-12/2020, were included in the study.
In terms of surgical technique there were
5 patients with breast conserving treatment
using the “round-block” oncoplastic technique
(Fig. 1), 6 patients with therapeutic mammo-
plasty wusing “wise-pattern” technique

(Fig. 2 from which 1 patient with therapeutic

Figure 1.  Breast conserving
treatment using
Lround-block”
oncoplastic technique
S112 www.revistachirurgia.ro Chirurgia, 116 (2 Suppl), 2021
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Figure 2. Therapeutic
mammoplasty using

“wise-pattern” technique

Figure 3.  Therapeutic
mammoplasty and
reduction mammoplasty
using “wise-pattern”
technique

mammoplasty and contralateral reduction
mammoplasty (Fig. 5 and 1 patient with
breast conserving treatment using a “trian-
gular” oncoplastic technique (Fig. 4).
Patients and RT data have been retrieved
from medical records an treatment
planning system, respectively. Each patient
underwent CT-based simulation to obtain 3D

Figure 4. Breast conserving
treatment using
“triangular” oncoplastic

technique

anatomy data for RT planning.

Simulation has been performed in the
treatment position with the patient lying
supine on a breast board with both arms above
the head.

Images were transferred from CT to the
treatment planning system (Varian Eclipse).
Target volumes delineations for the WBI, TBB
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and nodal irradiation, as well as the organs
at risk, were performed by the radiation
oncologist according to ESTRO contouring
guidelines (24).

Preoperative diagnostic CT scan images for
the location of the primary tumor and post-
operative changes in the simulation CT scan
in combination with surgical clips, where
available, have been used to assist for TBB
delineation.

All patients were treated with 6MV energy
photons from a linear accelerator, using
intensity modulated radiotherapy (IMRT) -
sliding window technique 5 day per week,
from Monday to Friday.

Regarding the dose-fractionating schedule,
either a conventional schedule (total dose of
50Gy in 25 daily fractions of 2Gy) or a
hypofractionated one (total dose of 40-42.56Gy
in 15-16 fractions of 2.66-2.67Gy) were used
for the WBI.

Conventional fractionation has been used
for nodal and sequential TBB irradiation.

The accuracy of patient positioning on the
treatment couch before each RT session has
been verified by daily portal imaging,
according to an institutional protocol.

Results

Patient characteristics are presented in
Table 1.

The mean age of our group was 51.4 years
(range 38-66); 7 patients (58%) were younger
than 51 years.

Four patients were in stage I, 6 in stage II
and 2 in stage IITA. All patients were estrogen
receptor positive, with 3 of them being also
positives for the epidermal growth factor
receptor 2 (HER 2 positives).

Five patients (41.6%) have poorly differen-
tiated tumors (G3) and 5 have associated
ductal carcinoma in situ (DCIS) to the
invasive component; none have positive
margins or lymphovascular invasion on the
postoperative pathology specimen. Internal
inner quadrant was the most frequent
location for the primary tumor (7 patients —
58% cases).

Chemotherapy has been administered in 4
patients (33% of cases) — 2 in a neo adjuvant
and 2 in an adjuvant setting.

RT characteristics are presented in 7able 2.

All patients received WBI, with a hypo-
fractionated schedule in 8 patients (66.6%),
and a conventional one in 4.

A sequential TBB in addition to the WBI
was administered in 3 patients (25%) and 3
patients received nodal irradiation.

The mean time between surgery and RT
was 73 days (range 42-175) when adjuvant
chemotherapy was not administered and 219
days (range 203-235) with adjuvant chemo-
therapy.

Table 1.  Patients characteristics

Patient Age Tumor Receptor status Tumor Associated Positive Lymphovascular Location Type of
number staging grade DCIS margins invasion (quadrant) surgery
1 46 | ER+, PR+, HER2- G2 Yes No No ul wise-pattern
2 49 | ER+, PR+, HER2- G2 No No No Cent. round-block
3 47 IIA ER+, PR+, HER2- G2 No No No LI triangular
4 52 1B ER+, PR+, HER2- G2 Yes No No uo wise-pattern
5 49 | ER+, PR+, HER2- G2 Yes No No ul wise-pattern
6 38 IIA ER+, PR-, HER2 3+ G3 Yes No No ul wise-pattern
7 48 IIA ER+, PR+, HER2- G2 No No No ul wise-pattern
8 57 A ER+, PR+, HER2- G3 Yes No No uo round-block
9 66 1A ER+, PR+, HER2 3+ G3 No No No ul round-block
10 59 | ER+, PR+, HER2- G1 No No No ul round-block
11 58 IIB ER+, PR+, HER2- G3 No No No uo round-block
12 48 A ER+, PR+, HER2 3+ G3 No No No ul wise-pattern

ER — estrogen receptor; PR — progesterone receptor; HER2 — epidermal growth factor receptor 2

Ul — upper inner; UO — upper outer; cent — central; LI — lower inner
G1 - low grade; G2 — intermediate grade; G3 — high grade
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Table 2.  Radiotherapy characteristics

Patient WBRT fractionation Nodal RT TB boost RT Clips / Chemotherapy Surgery to
number - fractionation - fractionation number RT interval
1 40 Gy/15 fractions No Yes — 10Gy/ 5 fractions Yes/ 1 No 60 days
2 42.56 Gy/16 fractions No No No No 57 days
3 42.56 Gy/16 fractions No No No No 175 days
4 50 Gy/25 fractions No No No Adjuvant 203 days
5 42.56 Gy/16 fractions No No No No 81 days
6 42.56 Gy/16 fractions No No No Neoadjuvant 63 days
7 42.56 Gy/16 fractions No No No Neoadjuvant 48 days
8 50 Gy/25 fractions Yes - 50 Gy/ 25 fractions No No Adjuvant 235 days
9 40 Gy/15 fractions No No No Neoadjuvant 42 days
10 40 Gy/15 fractions No No No No 48 days
11 50 Gy/25 fractions Yes - 50 Gy/ 25 fractions Yes — 10Gy/ 5 fractions No Neoadjuvant 76 days
12 50 Gy/25 fractions Yes - 50 Gy/ 25 fractions Yes — 10Gy/ 5 fractions No Neoadjuvant 80 days

WBRT - whole breast radiotherapy; TB — tumor bed

Discussions

The most challenging issue for the radiation
oncologist is the localization of the tumor
bed, which can be relocated after oncoplastic
surgery, due to extensive tissue displacements
that frequently occur during the procedure.

Standard methods of the tumor bed
localization are often useless. Postoperative
scar is useful for localization when is placed
over the tumor site, but oncoplastic incisions,
particularly inverted T incisions, may have no
relationship to the real TB location.
Visualization of a seroma on the postoperative
planning CT scan, maybe a result of the
plastic surgery reconstruction, rather than the
defect corresponding to the tumor bed.

Moreover, reposition of the nipple areola
complex (NAC), changes what tissue is located
in which quadrant, when quadrants are
defined relative to NAC (22).

In the study of Alco et al, tumor bed shifts
out of the primary quadrant with mean
shifts of approximately 1 cm in all directions,
were reported in 36.4% of patients, while
preoperative and postoperative tumor bed
volumes were fully superposed in only 5 of
the 22 cases (25).

Tumor bed was often large, irregularly
shaped and/or split into 2 or 3 regions within
the breast in Pezner’s study (22), while Kirova
et al showed that most of the breast and
particularly the tumor bed cavity undergoes

significant 3D deformation during the
oncoplastic reconstruction (26).

Surgical clips in combination with CT
simulation images, have been shown to
increase accuracy and reduce interobserver
variability in tumor bed delineation after
conventional BCS (27-31). Although, surgical
clips in conjunction with CT simulation
images have been demonstrated to increase
accuracy and reduce interobserver variability
in TB localization, practice of clips usage is not
a routine in patients undergoing BCS.

In a retrospective UK study, Kirwan et al
reported that surgeons compliance with clips
usage, despite recommended in national
guidelines, was proportional to research
activity related to IMRT trials (32).

The utility of clips in tumor bed delineation
after OBCS has also been documented in three
studies, but the optimal number of clips
recommended was different (22,33,34).

In a recent survey on radiation practice
among US radiation oncologist conducted
by Thomas et al, only 33.1% of responding
radiation oncologist indicated that the onco-
plastic surgeons regularly place clips, while
33.8% indicated that clips are occasionally
placed and 28.6% stated clips are not routinely
placed.

Additionally, 38.7% of respondents, routinely
deliver a boost for patients undergoing breast
reduction only if clips have been placed in the
tumor cavity, while 34.6% indicated that a boost
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Table 3. Recommended number of clips for tumor bed
localization in oncoplastic surgery studies
Author Number of patients Number of clips
recommended
Furet et al (33) 18 =3
Pezner et al (22) 11 6-10
Riina et al (34) 39 4

is used regardless of clip placement (35).

The optimal number of clips to be placed
for effectively marking the tumor bed was
different among OBCS studies (7able 3).

According to a very recently published
consensus statement on tumor bed localiza-
tion for RT after OBCS, the optimal number of
clips is at least 4, with one clip placed on
each of the cavity side walls (medial, lateral,
superior, inferior).

Additionally, 1-4 clips can be placed on the
posterior margin, which might or might not be
the chest wall (36).

In our study, only 1 patient has a single one
clip placed for tumor bed localization.

We used a 2 cm clip margin for the TBB
clinical target volume (CTV) (Zig. 5).

This margin has been suggested to be
appropriate to minimize geographic miss and
for sparing of the normal surrounding tissues
(37). However, according to Kirby et al (38),
CTV delineation of the TBB based on 0 or 1
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| Figure 5.

implanted markers is not recommended as
large additional margins are required to
account for uncertainty over true tumor bed
location.

Only 3 patients received a TBB in addition
to WBI in our study. In one patient, placement
of the clip was used to guide the tumor bed
localization and delineate the boost CTYV,
whereas in the other 2, postoperative changes
in breast tissue density on the simulation CT
scan, In combination with preoperative CT
images for the primary tumor location, were
used for CTV boost delineation.

The American Society for Radiation
Oncology (ASTRO) and the National
Comprehensive Cancer Network (NCCN)
recommend boost RT in patients considered at
high risk for local recurrence (age under 50
years, high tumor grade and close or positive
margins) (12,13).

Additionally, the presence of DCIS adjacent
to the invasive component of the tumor
has also been associated with an increased
recurrence rate at 20 years (18% vs 9%, p<0.01)
in the EORTC boost vs no boost trial. (39)

Considering these risk factors for local
recurrence, TBB should have been adminis-
tered in 10 cases in our study.

The reason for not delivering a boost in 7
patients was that the TB for boost volume

Tumor bed localization for boost radiotherapy
(A) Surgical clip placed for marking the tumoral bed. (B) clinical target volume
for the tumoral bed boost
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delineation could not precisely be localized
based only on the preoperative CT and post-
operative changes on the simulation CT scan.

Kirova et al stated that the definition of
the boost volume after OBCS is impossible
without detailed report of the surgical
procedure, use of clips in the tumor bed
volume and, if possible, a preoperative CT
scan in treatment position (26).

Difficulties in TB localization is a common
cause of not delivering the boost RT in the con-
text of oncoplastic surgery.

In the study of Maguire et al, 79 patients
included in the study received WBI after the
oncoplastic surgery, but none had a TBB since
no tumor bed was discernible to target (40).

Due to inability to accurately delineate the
postsurgical tumor bed, the lumpectomy
cavity was contoured in 66% women and only
16% of 38 women received a cavity boost in the
study of Arya et al (41).

In the retrospective study of Borm et al
on 965 patients who underwent BCS
between 01/2005 and 12/2005, with 288
patients undergoing OBCS, an additional
boost was administered in 93.3% of cases,
but boost irradiation was more frequently
omitted in the oncoplastic group (9% vs
5.8%, p=0.06) (42).

However, it is important to be aware that
use of surgical clips has several limitations.

Each clip marks a single point within the
surgical bed, requiring radiation oncologist to
interpolate the borders of the cavity, leading to
potential inaccuracy in target delineation (43).

Displacement of the clips during treatment
may result in geographic miss (44).

Surgical clips assist in defining the borders
of the excised tissue but do not inform on the
distance of the tumor from the border of the
resected tissue which can be variable (45).

Moreover, clips may be placed by surgeons
for hemostatic purposes. Contouring of such
clips may result in an overestimation of the
tumor bed (22).

Therefore, TBB volume definition, based
only on surgical clips, may be also prone to
Inaccuracies and to overcome this inconven-
ient, a close cooperation between the surgeon

and the radiation oncologist is needed
(20,23,26,46).

A preoperative multidisciplinary evaluation
is crucial in order to identify the necessity of
and the target for a boost in patients where
OBCS is anticipated (47).

After the oncoplastic procedure, the surgeon
should provide to the radiation oncologist
detailed information on how the TB has been
displaced from the original position and how it
has been marked to facilitate boost volume
delineation (20).

The value of a boost in an individual
patient should carefully be considered in
terms of estimated benefit in local control vs
possible impairment of the esthetic outcome.
Maybe OBCS may not be the ideal solution for
patients with multiple risk factors, who may
derive the most benefit from a TBB. On the
other hand, a TBB may be omitted in patients
desiring OBCS who have a low risk for local
recurrence (eg age under 60-70 years, hormone
receptors positive tumors taking adjuvant
endocrine therapy, low or intermediate grade)
(12,48).

Although, current data in the literature
support the need to consider a boost in most
women undergoing BCS, there are questions
regarding the magnitude and the clinical
relevance of its benefit given, the updated
surgical procedures and systemic therapy in
the modern era (11,21,36,47). Furthermore, a
boost in addition to WBI was not shown to
improve local control at a median follow-up of
11 years in Her2 positive patients treated with
BCS, WBI and traztuzumab; when analyzing
patients by age, patients <40 years of age had
a higher risk for local recurrence, but this was
not lowered by the addition of a boost (49).

It might be possible for patients who
undergo OBCS with negative pathologic
margins to be optimally treated without a
local boost (21,36).

Defining precise selection criteria for the
use of the TBB, a good communication
between surgeons and radiation oncologists as
how to target the tumor bed and offering the
necessary information regarding the benefit in
local control and the possible negative impact
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of the boost on esthetical outcome to the
patient, are key issues for the success of
oncoplastic procedures.

Our study has a quite limited number of
patients and a short follow-up. Therefore we
cannot draw any conclusion regarding the
local control or esthetic outcome, but these
patients will be monitored and represent a
basis for future comparisons as our surgical
team has begun to place clips for marking the
TB for oncoplastic procedures, on a routine
basis, from January 2021.

Conclusions

The results of this study show the importance
of tumor bed marking in order to perform a
cancer treatment as complete as possible.

In Romania, more and more oncoplastic
surgical interventions for breast cancer have
started to be performed, but the location of the
tumor bed has not yet entered the current
practice.

TB localization for boost RT after OBCS 1is
challenging and requires appropriate marking
with clips and a close cooperation between the
surgeon and the radiation oncologist. The real
value provided by the boost after oncoplastic
procedures in the era of modern systemic
treatments should be clarified in future
studies.
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