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Purpose/objective: To compare concomitant boost irradiation (CBI) to sequential boost irradiation (SBI) to
the tumor bed by 3DCRT after breast-conserving surgery (BCS) regarding target coverage, dose homogeneity,
dose to organs at risk, acute toxicity, late toxicity, local control, DFS and cosmesis.

Materials/Methods: Sixty patients were randomized after BCS to receive concomitant boost irradiation for 5
weeks (for each fraction, the breast and boost planning target volumes “PTVs” received 2 Gy and 2.4 Gy, to a
total dose of 50 Gy and 60 Gy respectively) or a biologically equivalent sequential boost (the breast received 2
Gy x 25 fractions followed by 2 Gy x 8 fractions boost to the tumor bed). Three-dimensional conformal beams
with wedges were used. Acute toxicity was evaluated using RTOG criteria and cosmesis was evaluated using
Gray score.

Results: Target coverage was adequate with both techniques (V45 for breast CTV = 98.5% vs 98.7% for CBI
and SBI respectively, P=0.6; and D95 for boost PTV -after calculation of biologically equivalent dose “BED”=
62.9 Gy vs 63.3 Gy, respectively). There was no statistically significant difference between the two groups
regarding the doses to OAR (i.e. mean heart dose, heart V40, lung V20, mean dose to contralateral breast and
mean dose to the thyroid gland). The 2 groups were comparable regarding cardiac, pulmonary, neurologic
and skin toxicity with 20 (33.4%) of our patients developing GII or worse skin toxicity, but with no impact
on cosmetic outcome (median=7 in each arm, P=0.8). After a median follow-up of 25 months, disease free
survival was 83.3% in the sequential arm versus 93.3% in the concomitant arm (P-value= 0.170). Only one
patient in the study developed local recurrence; that patient was in the sequential boost arm, with loco-regional
recurrence free survival (LRRFS) of 95.1% for our whole patient cohort.

Conclusion: Concomitant boost irradiation by 3DCRT is non-inferior to sequential boost irradiation after BCS
regarding acute toxicity, cosmetic outcome, local control and DFS. It can be used to reduce the number of
treatment fractions without increasing toxicity or hindering patient outcome.
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INTRODUCTION

Breast cancer is the most common cancer in females,
with nearly 1 million new cases worldwide annually'.
For many years, mastectomy was the standard treatment
to achieve local control in breast cancer. Breast-
conserving therapy (BCT) was developed and resulted
in an equivalent survival in several phase III trials®.
A meta-analysis of the Early Breast Cancer Trialists
Collaborative Group (EBCTCG) revealed that breast
irradiation was associated with a 17.9% absolute
reduction in the 10-year rate of local recurrence (26.2%
without radiation vs 8.3% with radiation) and a 3.6%
absolute reduction in the 15 year rate of breast cancer
mortality (25.3% vs 21.7%, respectively; P=.0003)°.

A dose-response relationship has also been
demonstrated in the “EORTC 22881-10882 boost
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versus no boost trial” where significantly fewer local
failures were seen among young patients (<50 years)
who received an additional boost of 16 Gray in 8
fractions to the tumor bed*. Lately this significant effect
has also been demonstrated in patients > 50 years with
longer follow-up, the overall hazard ratio being 0.59
(95% CI, 0.46-0.76) in favour of boost, however, the
absolute risk reduction is most pronounced among
women <50 years°.

Traditionally, external radiotherapy consists of two
planned phases: first, 50 Gy or an equivalent biological
dose is delivered to the whole breast in 25 fractions
over 5 weeks, followed by 10-16 Gy delivered in 5-8
fractions over 1-2 weeks to the tumor bed‘. Despite
its proven effectiveness and safety, conventionally



Kasr-El-Aini Journal Of Clinical Oncology And Nuclear Medicine

Vol. 9 | No. 3-4 2013

fractionated WBI has certain shortcomings, including the
inconvenience to patients undergoing daily treatment for
6—7 weeks and the cost of treatment (both direct health
care expenditures and costs to the patient and society due
to time away from home and work)’.

Recent advances are focused on the reduction of
overall treatment time by delivering a dose biologically
equivalent to the standard schedule®. Planning of the boost
dose on the surgical bed during WBI appears particularly
appealing in this context. The radiotherapy course
may be shortened by 1 or 2 weeks, and a greater dose
per fraction can be delivered to the area at high risk of
residual microscopic cancer cells’. A simultaneous boost
has been introduced in clinics by using 3-D conformal
radiotherapy or intensity-modulated radiotherapy.
Preliminary results from experiences where a boost dose
was delivered either daily after whole-breast irradiation
(WBI) or weekly as the sixth fraction appear interesting,
with a good feasibility in terms of acute toxicity®'".

The aim of this study is to compare the delivery of
a concomitant boost versus a conventional sequential
boost to the tumor bed in the postoperative management
of breast cancer following breast conservative surgery
regarding local control, acute toxicity, late toxicity and
cosmetic outcome.

PATIENTS AND METHODS

This is a non-inferiority prospective phase II open-
label randomized study carried out at Kasr El-Aini Center
of Clinical Oncology & Nuclear Medicine (NEMROCK)
during the period between July 2010 and December
2012. Sixty patients were recruited and randomized into
2 groups; 30 patients were treated using a concomitant
boost and 30 were treated using a conventional sequential
boost.

Inclusion criteria included female patients, aged
18-70 years, WHO performance status 0-2, after BCS
with negative surgical margins and pathologically
proven breast carcinoma pTI1-2 and pNO-3 without
distant metastases. Patients with a positive pregnancy
test, contra-indication to breast irradiation or history of
another malignancy, were excluded.

Target delineation:

CT acquisition was carried out for each patient in the
treatment position. LASER beam was used to define the
reference point. Multiple fine cuts of <Smm thickness
were obtained from the chin to the upper abdomen. All
cuts were then transferred to the treatment planning
system “Eclipse version 7.6”. Delineation of the target
volume i.e. whole breast-CTV, supra-clavicular lymph
nodes and lumpectomy cavity as well as well as the
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organs at risk including the heart, lungs, spinal cord,
contra-lateral breast and thyroid was done. The definition
of the lumpectomy cavity was guided by the presence
of surgical clips-if present, as well as by hematoma,
seroma or other surgery-induced changes considered to
be part of the lumpectomy cavity, or by ultrasound. The
boost clinical target volume (B-CTV) was generated by
adding a 3-D margin of 10 mm around the lumpectomy
cavity. The boost planning target volume (B-PTV) was
accordingly generated by adding a further margin of 5
mm.

3D planning:

The breast was treated isocentrically using 2
tangential beams with selective multi-leaf blocking to
protect risk organs (WBI). Two plans for treatment of
the tumor bed were generated; one using photon and
another using electron to cover the tumor bed PTV with
maximum sparing of risk organs.

Plan summation was done twice for every patient;
once for WBI plan and B-PTV photon plan, then again
for WBI plan and B-PTV electron plan. Each summated
plan was then reviewed, and after comparing both plan
sums one was chosen for treatment (photon or electron)
before randomization. Each plan was reviewed regarding
target coverage, homogeneity and doses to organs at risk.

Randomization:
Patients were blindly randomized using the closed
envelope method into 2 arms:

1.  Arm (A): received Whole breast irradiation “WBI” at
a dose of 50 Gy in 25 fractions delivered in 5 weeks,
followed by a boost to the lumpectomy cavity of 16
Gy in 8 fractions (total dose 66 Gy/33 fractions in
6.6 weeks).

2. Arm (B): received “WBI” at a dose of 50 Gy in
25 fractions in 5 weeks with a concomitant boost
to the tumor bed PTV in daily fractions of 40 cGy
immediately after WBI. Accordingly, the whole
breast received the conventional dose of 50 Gy/25
fractions while the tumor bed received a dose of 60
Gy in 25 fractions at 2.4 Gy fractions in 5 weeks.
The biologically equivelant dose (BED) for both
regimens was calculated using the linear quadratic
(LQ) model. For this purpose, an o/ ratio of 10 for
early reacting tissues and an o/f ratio of 3 for late-
responding normal tissues were used'?, while for the
tumor, an o/ ratio of 4 was used".

The study end points included two-years local
recurrence (assessed by clinical examination and
mammo-sonography), acute Toxicity (assessed according
to the RTOG toxicity criteria), late toxicity (late lung
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toxicity was assessed by clinical examination, chest x-ray
and pulmonary function test repeated at the end of the
study while late cardiac toxicity was assessed by clinical
examination and echocardiography repeated at the end
of the study) and cosmesis and late effects (assessed
according to the criteria reported by'.

Statistical Analysis:

Data management and analysis were performed
using Statistical Package for Social Sciences (SPSS)
vs.". Numerical data were summarized using means and
standard deviations or medians and ranges. Categorical
data were summarized as percentages. Comparisons
between the two groups with respect to normally
distributed numeric variables were done using the
t-tests. Non-normally distributed numeric variables were
compared by Mann-Whitney test, a nonparametric test
equivalent to the Student’s #-test. The chi-square test or
Fisher’s exact test were used to compare between the
groups with respect to categorical data. Disease free
survival time was estimated using the methods of Kaplan
and Meier. Differences between survival curves were
assessed for statistical significance with the log-rank test.

RESULTS

This study included sixty patients with a median follow-
up period of 25 months (ranging from 14.3 to 32.9 months).

Both arms were balanced regarding all clinical
features (table 1) and patients’ body measures. The two
groups were also balanced regarding the pathological
features i.e. pathological type (IDC versus other
pathological types), grade, percentage of intra-ductal
component, tumor size, number of positive nodes, ER,
PR and Her-2-neu status (Table 2).

IDC: Invasive duct carcinoma, ILC: Invasive lobular
carcinoma, SD: Standard deviation, ER: Estrogen
receptor, PR: Progesterone receptor, ND: Not defined.

Dosimetric results:

The coverage and homogeneity of the CTV (the
whole breast) was assessed using the V45 Gy, the
D95%, Dmax and Dmin. These parameters were
compared between both groups revealing no statistically
significant differences. For the (B-PTV), the V45 Gy,
D95%, Dmax and Dmin were used. To account for the
altered fractionation received in the concomitant arm
(tumor bed received a hypofractionated dose of 2.4 Gy
daily fractions to a total dose of 60 Gy), an o/p ratio of
413 was used to calculate the BED for the dosimetric
parameters for the dose received by the boost cavity in
the concomitant arm, and it was found that all dosimetric
parameters were comparable between the two groups
with non-statistically significant P-values (Table 3).

Concomitant Boost Versus Sequential Boost

The doses received by organs at risk were evaluated by
several dosimetric parameters. The dose to the heart was
evaluated by the V40 Gy, D50% and MHD. The ipsilateral
lung evaluation was based mainly on the V20 Gy as well
as the mean lung dose. The dose received by the contra-
lateral breast was compared between the two groups using
the parameters of V5 Gy and Dmean. The thyroid gland
was assessed by the mean dose received. There were no
statistically significant differences between the two groups
regarding all these dosimetric parameters used to evaluate
the doses to the OAR (Table 4).

Clinical results:

Out of the 30 patients receiving sequential boost, 16
received electron boost and 14 received photon boost;
while in the concomitant arm, 8 received electron and
22 photon boost. This difference was found to be of
statistical significance with a P-value of 0.035. The
mean duration of the whole course of radiation (in
days) was found to be 48.5+/-2.8 days for the sequential
arm, and only 37.1+/-3.2 days for the concomitant
arm (P-value < 0.001). There was a lag (delay) in the
completion of the course of irradiation in the range
of 0-11 days (median=4 days) for the sequential arm,
and in the range of 0-9 days (median=3.5 days) for the
concomitant arm, this difference was not statistically
significant.

Out of the 60 patients in this study, only one patient
developed local recurrence (in the sequential arm). The
LRRFS (Loco-regional recurrence-free survival) for the
whole patient population was found to be 95.1% at 24
months. The 24-months DFS was compared between
both groups and showed no statistically significant
difference (P-value=0.170); where 3 patients in the
sequential arm developed distant metastases and in the
concomitant arm 2 patients did (figure 1).

Toxicity & cosmetic outcome:

In arm (A) 12 patients (40%) developed grade 1
cardiac toxicity, while in arm (B) 9 (30%) developed
grade I toxicity. This difference did not reach statistical
significance (P-value = 0.417). None of our sixty
patients developed grade II-IV toxicity. The EF
(ejection fraction) was found to decrease with time i.e.
percentage decrease of post-treatment EF versus pre-
treatment value, and this decrease was of high statistical
significance (P-value <0.001). This difference was
found for the whole group of patients, but was not found
between the two arms (P-value = 0.275).

The two arms were compared regarding pulmonary
toxicity; where in arm (A) 14 patients (46.7%)
experienced grade I-II toxicity, while in arm (B) 11
(36.7%) experienced grade I-II toxicity, this difference
was not statistically significant (P-value=0.432). The
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pre-treatment and post-treatment FEV1/FVC were
comparable between the two groups, and did not show
change over time. There was no statistically significant
difference between both arms regarding grade 0 &
grade I-II brachial plexopathy by the end of the study as
assessed by the RTOG toxicity scale (P-value= 0.273).

Out of the 30 patients who received sequential boost
irradiation, 22 experienced grade I skin toxicity and 8
experienced grade II or III toxicity, while 18 patients in
the concomitant arm had grade I toxicity and 12 had grade
IT or III toxicity. This difference was not statistically
significant (P-value= 0.273). Of our sixty patients, four
patients (two in the concomitant arm and two in the
sequential arm) developed grade III toxicity.

All the patients in the present study were evaluated
and designated a cosmetic score based on the criteria
described by Gray et al.'*. The cosmetic score (Gray
score) designated for our patients ranged from score
“4” i.e. poor, to score “8” i.e. excellent cosmesis. The
cosmetic score of patients in both groups were compared
and no statistically significant difference was found
between the two groups (P-value=0.867).

Table 1: Clinical features of patients.

Arm (A) Arm (B) P-value
Age (years):
-median 49 51
-mean+/-SD 48.6 +/- 8.1 49.9 +/- 10.1 0.584
-range 33-63 30-69

Menopausal status:
-pre-menopausal
-post-menopausal

20 (66.7%) 15 (50%) 0.190
10 (33.3%) 15 (50%)
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Table 2: Pathological features

Arm (A) Arm (B) P-value

Pathological type:
-IDC 29 (96.7%) 26 (86.7%) 0.353
-Other (ILC/ Medullary ca) 1(3.3%) 4 (13.3%)

Pathological grade:

-Grade 11 25(83.3%) 26 (86.6%) 10
-Grade 111 3 (10%) 2 (6.7%) ’
-ND 2 (6.7%) 2 (6.7%)
Intra-ductal component:

-<25% 11 (36.6%) 6 (20%) 0257
->25% 3 (10%) 2 (6.7%) ’
-0% 16 (53.3%) 22 (73.3%)

T-stage:

-T, 10 (33.3%) 8(26.7%) 0.573
-T, 20 (66.7%) 22 (73.3%)

Tumor size (cm):

-mean+/-SD 2.7+/-1.2 2.8+/-1.2 0.678
- range 0.5-5.0 1.2-0.5

N-stage:

-N, 18 (60%) 23 (76.7%) 0.165
-N,,N,, N, 12 (40%) 7 (23.3%)

Number of positive nodes:

- range 0-11 0-12 0.141
-0 18 (60%) 23 (76.7%)

-1-3 5(16.7%) 5(16.7%)

->4 7 (23.3%) 2 (6.7%) -
ER-status:

-positive 23 (76.7%) 18 (60%) 0.165
-negative 7 (23.3%) 12 (40%)

PR-status:

-positive 20 (66.7%) 17 (56.7%) 0.426
-negative 10 (33.3%) 13 (43.3%)
Her-2-neu status:

-negative (score 0,1) 19 (63.3%) 18 (62.1%) 0.908

-Indeterminate (score2) 5(16.7%) 6 (20.7%)
-positive (score 3) 6 (20%) 5(17.2%)

IDC: Invasive duct carcinoma, ILC: Invasive lobular carcinoma, SD: Standard
deviation, ER: Estrogen receptor, PR: Progesterone receptor, ND: Not defined

Side:
-right 10 (333%)  14(46.7%)  0.292
-left 20 (66.7%) 16 (53.3%) Table 3:Dosimetric data on coverage of the CTV & B-PTV
Site: Parameter Arm (A) Arm (B) P-value
-UOQ & central 18 (60%) 21 (70%) 0.417 CTV (WBI
-Other 12 (40%) 9 (30%) (WBD)
P — V45Gy in %
g?\ilcal history: 2(6.7%) 2(6.7%) (mean +/-SD) 98.5+/-2.2 98.7 +/- 0.9 0.616
4 (13.3%) 4 (13.3%) D95% in Gy
-HTN 1.0 - -
Both 2 (6.7%) 2 (6.7%) (mean +/-SD) 483 +/-1.7 48.3 +/-0.7 0.801
22 (73.3% 22 (73.3% i
-none (73.3%) (73.3%) &“;Z’;f/‘gg) 532411  529+/-08 0.265
Chemotherapy: —
. 17 (56.7%) 14 (46.7%) Dmin. in Gy
ir;;};rr?;:-y;;r;z based 7(23.3%) 10 (33.3%) 0.365 (mean +/-SD) 452 +/-1.5 45.1 +/- 1.7 0.788
0, 0,
-no chemotherapy 6(20%) 6 (20%) Boost-PTV
Baseline Cardiac V45Gy in %
function (EF%):- 0352 (mean +/-SD) 100 +/- 0.2 99.9 +/- 0.2 0.769
mean+/-SD 65 +/-5.0 63.7 +/-4.7 ’ D95% in G
- range 53-74 56-77 oy 629+-2.0  633+-13 0.438
Bascline (mean +/-SD)
Pulmonary function Dmax. in Gy 67.0+-13  67.1+-08 0.863
(FEV1/FVC)%: 1.0 (mean +/-SD) ) ) ] ] ]
-mean-+/-SD 793 +/-3.5 79 +/- 4.0 Dmin. in Gy
- range 72-84 70-86 (mean +/-SD) 60.3 +/- 3.8 59.7+/-2.7 0.500

UOQ: Upper outer quadrant, DM: Diabetes Mellitus, HTN: Hypertension,
EF: Ejection fraction, FEV1: Forced expiratory volume in 1st second, FVC:
Forced vital capacity

CTV: Clinical target volume, B-PTV: Boost planning target volume, WBI:
Whole breast irradiation, V45: Volume that received 45 Gy, D95%: dose
received by 95% of the volume, Dmax: maximum dose, Dmin: minimum dose.
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Table 4: Dosimetric data for OAR

Parameter Arm (A) Arm (B) P-value

Heart

V40Gy in %
(mean +/-SD)
D50% in Gy
(mean +/-SD)
MHD in Gy
(mean +/-SD)

1.4+/-22 1.0+/-1.6 0.431

1.34 +/- 0.61 1.32+/-0.93 0.241

3.01 +/- 191 2.63 +/- 1.89 0.391

Lung

V20Gy in%
(mean +/-SD)
Mean lung dose

in Gy (mean
+/-SD)

16.4+/-4.5 16.0 +/- 4.1 0.732

244/-1.5 234/-1.5 0.793

Contra-lateral breast

V5Gy in %
(range)
Mean dose
in Gy

0-2.2 0-3.5 0.291

0.79 +/- 0.42 0.64 +/- 0.40 0.094

Thyroid gland

Mean dose in

Gy (range)

V40Gy: Volume received 40 Gy, D50%: Dose received by 50% of the volume,
MHD: Mean heart dose, V20 Gy: Volume received 20 Gy, MLD: Mean lung
dose, V5 Gy: Volume received 5 Gy,

0.3-35.2 0.4-34.5 0.440
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Figure 1: 24-months DFS in both groups.

DISCUSSION

The St Gallen International Expert Consensus
on the Primary Therapy of Early Breast Cancer 2013
stated that clinical trial evidence supports the validity
of hypofractionated radiotherapy and that such short
course whole breast radiation therapy has obvious
advantages in terms of patient convenience and cost'’.

Concomitant Boost Versus Sequential Boost

Another method to shorten the overall treatment
time is concomitant boost irradiation. To date, at least
15 reports have described clinical or radiation planning
experiences with CBRT, in the context of local control,
toxicity, and dosimetric coverage® ', Overall, CBRT
has been observed to be feasible and safe, although
there have been widely varying treatment techniques
and doses with total plus boost regimens ranging from
44 Gy in 16 fractions over 3.2 weeks, to 73.78 Gy in
31 fractions over 5.6 weeks. With the exception of two
studies, all others delivered the concomitant boost daily
with WBI>2!,

Patients in both groups were balanced regarding
their baseline clinical features. The median age in
arm “A” was 49 and in arm “B” 51 years, also about
58% of our patients were premenopausal. This is in
contrast to international figures e.g. the SEER data
document the median age at diagnosis for cancer of the
breast to be 61 years of age?. One explanation for this
difference comes from Egyptian data of breast cancer
epidemiology, where the data of the Gharbiah cancer
registry identified 3673 breast cancer patients having a
median age of 50.130, while NCI of Egypt point to a
median age of 46 years at presentation®'.

The two arms were also balanced regarding their
pathological features. In this study, more than 65%
of the patients had hormone receptor positive breast
cancer, which is lower than data from the SEER
reporting hormone-receptor positive breast cancer
to represent 75% of invasive breast cancers®. As for
Her-2-neu expression, about 18% of the patients had
over-expression of Her-2-neu by IHC, these figures are
consistent with international figures, e.g. in the U.S.
HER2 gene amplification was reported to be present in
15%-30% of invasive breast cancers*. But as patient
recruitment for this study started in 2010, we don’t have
data on Ki-67 expression in these patients as at the time
the test was not routinely done at our department.

In this study, we compared the dosimetric data for
target coverage in both groups. The study revealed
no significant differences between both techniques in
coverage or dose homogeneity (V45Gy, D95%, Dmax.
and Dmin.) for the CTV and the SCLN-PTV. As for
the Boost-PTV, we calculated the BED for the dose
received by the tumor bed—using an o/ ratio of 413 -to
account for the hypofractionated dose received in the
concomitant boost arm (2.4 Gy daily versus 2 Gy in the
conventional arm). The dosimetric data for the Boost-
PTV i.e. V45, D95%, Dmax and Dmin were found to
be of no statistically significant difference between the
two groups. This is similar to the data reported by Van
der Laan et al. comparing conformal simultaneously
integrated boost to sequential boost''. Other reports of
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simultaneous integrated boost using IMRT also report
excellent data on boost coverage®*34.

The dosimetric data on the doses received by the risk
structures i.e. the lung, heart, skin and thyroid gland, were
reported. For the heart, V40 was 1.4% in the sequential
arm versus 1.0% in the concomitant arm (P-value=0.43);
and the mean dose was 3 Gy vs. 2.63 Gy (P-value=0.39).
Van der Laan et al. reported a MHD of 5.3 Gy for the
sequential arm vs. 4.8 Gy for the concomitant arm''. In
multiple reports of SIB using IMRT, the mean heart dose
ranged from 2.2- 4.1 Gy'***34,

For the lung, the two arms were compared using
the parameters of V20, mean lung dose and mean lung
distance. The sequential arm was comparable to the
concomitant arm in that regard with a V20 of 16.4% vs.
16.0% respectively, a mean lung dose of 2.4 Gy vs. 2.3
Gy and a mean lung distance of 2.0 vs. 1.9 cm (P-value
insignificant in all these parameters). This is similar to
the findings reported by El-Mesidy ef al. with a V20 of
18.2-24.4 Gy*>.

The contra-lateral breast mean dose and V5
were compared between the two groups. The mean
dose for the contra-lateral breast was 0.79 Gy in the
sequential arm versus 0.64 Gy in the concomitant
arm (P-value=0.094). This is comparable to reports
of concomitant boost irradiation reporting a mean
dose to the contra-lateral breast in the range of 0.5-2.0
Gy 1|,19,34,37'

The groups were compared regarding the received
radiotherapy course duration and lags. No statistically
significant difference was found in the median
radiotherapy lag in days (4 days for the sequential
arm and 3.5 for the concomitant arm, P-value=0.976).
Most of these disruptions of our patients’ radiotherapy
courses are attributed to machine breaks and long
holidays which may be up to one week, and to a lesser
extent due to toxicity. In the concomitant arm, 2 patients
(6.7%) had interruptions of their radiotherapy courses
due to the development of moist skin desquamation,
and in one patient the last radiotherapy session was
omitted. As for the sequential arm, 2 patients (6.7%)
developed moist desquamation warranting interruption
of their radiotherapy course.

Patients were kept under follow-up, where in the
sequential arm 3 patients (10%) developed distant
metastasis, while in the concomitant arm 2 patients
(6.7%) developed distant metastasis. All these patients
were at high risk for relapse either due to N2+ disease,
Her-2-neu overexpression or both. The 24 months
disease free survival for patients in the sequential arm
was 83.3% versus 93.3% for patients in the concomitant
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arm (P-value= 0.170). As for local recurrence, only one
patient in the study developed local recurrence; that
patient was in the sequential boost arm. Therefore,
the 24 months LRRFS for our whole patient cohort is
95.1%.

Adverse events were reported using the RTOG
toxicity criteria, and there was no significant difference
between the groups in cardiac, pulmonary, neurological
and skin toxicity. There was also no significant
difference in the patients’ cosmetic outcome as reported
in term of their Grey score.

CONCLUSION

Concomitant boost irradiation by 3DCRT is non-
inferior to sequential boost irradiation after BCS
regarding acute toxicity, cosmetic outcome, local
control and DFS. It can be used to reduce the number
of treatment fractions without increasing toxicity or
hindering patient outcome. Prolonged follow up and
further larger studies are highly recommended to better
evaluate late effects on normal tissues.
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