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Aim: To evaluate whether hypofractionation with integrated boost to the tumour bed using
intensity-modulated radiation therapy is an acceptable option and to determine whether
this treatment compromises local control, toxicity and cosmesis.

Background: Retrospective studies have demonstrated that patients who are treated with
HF and integrated boost experience adequate local control, a dosimetric benefit, decreased
toxicity and acceptable cosmesis compared with conventional fractionation.

Materials and methods: A retrospective, observational and longitudinal study was conducted
from January 2008 to June 2015 and included 34 patients with breast cancer (stage 0-II) who
were undergoing conservative surgery.

The prescribed doses were 45 Gy in 20 fractions (2.25 Gy/fraction) to the breast and 56 Gy

in 20 fractions (2.8 Gy/fraction) to the tumour bed.
Results: Thirty-four patients were included. The mean follow-up was 49.29 months, and the
mean age was 52 years. The mean percentage of PTV from the mammary region that received
100% of the prescribed dose was 97.89% (range 95-100), and the mean PTV percentage of the
tumour bed that received 100% of the dose was 98% (95-100).

The local control and the overall survival were 100%, and the cosmesis was good in 82%
of the patients. Grade 1 acute toxicity was present in 16 patients (47%), and grade 1 chronic
toxicity occurred in 6 cases (18%).

Conclusion: The results of the present study demonstrate that hypofractionation with inte-
grated boost using intensity-modulated radiation therapy is an acceptable option that
provides excellent local control and low toxicity.

© 2018 Greater Poland Cancer Centre. Published by Elsevier Sp. z o.0. All rights reserved.
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1. Background

In patients with early-stage breast cancer, the finding that
treatment with conservative surgery and adjuvant radio-
therapy (RT) has greater efficacy in local control (LC, i.e., a
decreased risk of recurrence of up to 70% within 5 years)
and overall survival (OS, i.e., 5% absolute improvement over
15 years) has been established for several decades with the
support of several randomized studies.'™

The boost to the surgical area was initially questioned, but
2 randomizphase III studies have confirmed that the increase
to the tumour bed reduces local recurrence (LR) without dete-
riorating the cosmesis.* In the beginning of 2015, the results
of the NCT0229033 study were reported'?; this study was a
20-year follow-up in which the OS rates were similar in both
arms, and the cumulative recurrences were 16.4% without
boost vs. 12% with boost with an hazard ratio (HR) of 0.95 [99%
CI (0.52-0.81), p <0.0001].

Regarding conventional RT to the breast and concomitant
boost to the tumour bed, there are few studies, and most
of these are institutional’’1°; these studies used fractions of
1.6-1.8 Gy with total doses of 45-51 Gy to the mammary gland
and doses of 2.3-2.4 Gy per fraction (Fx) to the tumour bed for
total doses of 60-73 Gy.

Hypofractionation (HF) plus sequential boost is a treat-
ment that was proposed many years ago. The LRs over 5 years
were similar in the Royal Marsden Hospital and START (A,
B) studies and ranged from 9 to 14% and 2-5% to 10 years,
respectively.'®?

HF has expanded as an option and does not involve
differences from the conventional schedule regarding LC,
locoregional control (LRC) or 0S.+18-20

There is not much phaseIll evidence regarding HF with con-
comitant boost to the tumour bed.?’?* Few phase I—II studies
have been published, and the available studies have hetero-
geneous numbers of patients and involve doses to the breast
ranging from 2.5 to 2.7 Gy/Fx with totals of 15-20 Fx and doses
to the tumour bed of 2.75-3.5 Gy/Fx.>>* Regarding patients
over 70 years of age who have been treated with this sched-
ule, the evidence is scarce, but the results have proven this
approach to be an option for this population group.?%31-3*

The 2018 management guides of the National Comprehen-
sive Cancer Network (NCCN) indicate that boost to the tumour
bed is indicated for those who are <50 years of age and have
high-grade or focally positive margins. The boost to positive
margins requires an increase of the dose to the tumour bed
and may increase fibrosis. Therefore, caution is required for
an indication for an additional dose to this site.

The present study utilized HF to the breast with con-
comitant boost to the tumour bed using intensity-modulated
radiation therapy (IMRT) based on the schedule proposed by
Freedman et al. in which the dose is maintained, while the
boost energy is modified.

2. Aim

- Evaluate whether HF with concomitant boost applied
through IMRT is an acceptable technique.

- Determine whether this radiation technique compromises
local control, toxicity or cosmesis.

3. Materials and methods

This is a retrospective, observational and longitudinal study
that was conducted from January 2008 to June 2015 in the
Radiotherapy Unit of the Hospital General de Mexico. Thirty-
nine cases were reviewed, and 5 were excluded because they
did not meet the inclusion criteria. Therefore, 34 patients were
included in the study. The inclusion criteria were as follows:
patients who had been subjected to conservative surgery with
a histopathological diagnosis of breast cancer in the initial
stage (pTis-T2) according to the American Joint Committee
on Cancer (AJCC, 6th edition), tumours <3 cm, negative lymph
nodes (NO), and older than 40 years of age. The exclusion crite-
ria were as follows: patients younger than 40 years, multifocal
disease, positive lymph nodes, synchronous or metachronous
disease, collagen disease, second primary disease, surgery
outside the hospital, and previous radiation therapy (Fig. 1).

The included patients received an HF schedule with con-
comitant boost to the tumour bed using IMRT. The dose to the
mammary area was 45 Gy in 20 Fx, and the dose to the tumour
bed was 56 Gy in the same number of fractions.

3.1.  Simulation, volume definition and planning

The patients were placed in the supine position with both
arms above the head level, and a ramp was used under the
breast. In cases of patients with voluminous breasts, prone
ramps were used. The patients were aligned, and we defined
the origin using lasers. Radiopaque marks were placed on the
surgical scar and on the drainage sites. Planning was per-
formed using axial images from tomography with 5-mm cuts
from the lower border of the jaw extending to 2-3 cm below
the inframammary border.

The computed tomography (CT) scans were sent to the
Eclipse planning system version 7.3.10 from 2004 to 2014
and to the Eclipse 13 version beginning in 2015. The volume
definitions were based on the International Commission on
Radiation Units and Measurements (ICRU) 50, and the volumes
were defined for the mammary region and the tumour bed.
The clinical target volume (CTV) of the breast was defined to
include all mammary tissue, and the planning target volume
(PTV) was created by allowing a 3-mm margin from the mam-
mary CTV. The tumour bed was outlined from the surgical clips
that were placed during surgery, a 3-5-mm margin was given
to create the CTV from the site, and the PTV of the tumour bed
was created by allowing a 5-mm margin from the CTV of the
site. The mammary PTV was maintained 3 mm under the skin
in all cases.

The risk organs were outlined and included the ipsilateral
lung, heart (including the pericardium), pulmonary trunk and
contralateral breast. The contralateral lung was outlined but
was not included as a risk organ.

The treatment plan was executed in all patients with the
forward IMRT technique with multiple beams (7-9 fields) using
a step-and-shoot approach with a photon energy of 6 MV
(MV). Fields with a perpendicular entrance to the breast were
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Patient selection flow chart (STROBE protocol)

39 patients with diagnosis of breast
cancer between January
2008 and June 2015.

!

Medical history, physical examination performed, mastography,
biopsy, hormone receptors. Signed informed consent from
reviewed and follow-up.

5 patients

34 patients Early-stage
p— <.
py 40 years No
No patient
— excluded.
v
All patients
included.

Fig. 1 - Flow chart of the selection of patients based on the guidelines from the Strengthening the Reporting of

Observational studies in Epidemiology (STROBE) statement.

restricted. Both treatment volumes were included in the same
radiation plan. Dose calculation was performed with pencil
beam convolution and AAA. The dose homogeneity in the cen-
tral axis was <7%. The PTV volume received at least 95% of the
prescribed dose. The area that received 110% of the prescribed
dose was kept <2 cc of the PTV volume.

Quality assurance for the IMRT treatments was performed
until February of 2014 through verification with Kodak EDR2
film using a solid phantom of 30cm x 30cm in 6-cm depth
and a VIDAR densitometer. The measurements of the abso-
lute dose were performed with a Farmer Wellhofer ionization
chamber and Wellhofer electrometer. Omni Pro Software was
used for the data analysis. After this date, quality assur-
ance was performed with Octavius PTW equipment and an
Octavius 729 detector using the criterion of a gamma index <1
to ensure compliance with dose and distance restrictions.
Data analysis was performed with MEPHYSTO Verisoft soft-
ware.

3.2. Treatment dose and restriction

The applied radiation schedule was 45Gy to the breast and
56 Gy to the tumour bed in 20 Fx given from Monday to Friday

with rests on Saturday and Sunday. The daily radiation doses
per fraction to the breast and tumour bed were 2.25Gy and
2.8 Gy, respectively, and the doses were given concomitantly.

Therisk organ restrictions were V20 < 20% for the ipsilateral
lung and V25 < 10% for the heart, and the maximum dose for
the contralateral breast was <5 Gy. Treatment verification was
performed twice per week by comparing portal imaging with
a digitally reconstructed radiograph (DRR) using mammary
tissue and bone anatomy for better localization.

3.3.  Evaluation and statistical analysis

The patients were examined every 2 weeks during treatment.
The Radiation Therapy Oncology Group (RTOG) scale was used
to evaluate acute toxicity. Follow-ups after radiotherapy treat-
ment were performed every 3 months during the first year,
every 4 months during the second year and every 6 months
after the third year. Chronic toxicity was evaluated with the
Common Terminology Criteria Adverse Events scale 3.0 ver-
sion (CTCAE v3.0), which includes telangiectasias, fibrosis,
hyperpigmentation and atrophy. Cosmesis was not evaluated
with a specific scale but was determined as good, regular or
poor based on the chronic toxicity grade. The disease control
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evaluation was clinical and was conducted through imaging
studies (i.e., mammogram, skeletal scintigraphy, or liver ultra-
sound).

The statistical analyses were performed with the SPSS pro-
gramme version 22 (IBM, Chicago, IL, USA) using the frequency
and central tendency measurements. The Spearman’s rho test
was applied for non-parametric variables, and survival was
analysed with Kaplan-Meyer methods.

4, Results

Thirty-four patients were included in the present analysis. The
mean follow-up was 49.2 months (range 20-72). The consid-
ered variables are presented in Table 1. The mean age was 52.6
years (50-80). The left breast was the most commonly affected
(56%; 19 patients), and the right was affected in 15 patients
(44%). The most commonly affected quadrant was the upper
external quadrant (67.6%), and the mean size of the patho-
logical tumour was 1.4 (0-3cm). Twenty-one patients (62%)
were in stage I (pT1INOMO), 9 patients (26%) were in stage IIA
(pT2NOMO), and 4 patients (12%) were in stage 0 (pTisNOMO).

In our findings, the most frequent histopathological sub-
type was invasive ductal carcinoma in 38% (13) of patients
followed by in situ ductal carcinoma (DCIS) in 26% (9) patients
and mixed (ductal in situ and invasive in 15%; the remaining
cases were lobular and mucinous).

Regarding the histopathological factors, 22 patients (65%)
had negative margins of the tumour bed, lymphovascular
invasion (LVI) and perineural invasion (PNI), 7 patients (21%)
were positive for LVI but negative for the other factors, and
5 patients (15%) had positive margins (not submitted to re-
excision).

Regarding the hormonal receptors, 62% (21 patients)
were oestrogen and progesterone +, 23% (8 patients)
were receptor—, 9% (3 patients) were oestrogen+ and
progesterone—, and 6% (2 patients) were oestrogen— and pro-
gesterone+. Regarding HER 2/Neu, 82% were reported to be
negative, and 18% were positive.

After conservative surgery, 16 patients (47%) received
only RT, and 18 (53%) received adjuvant chemother-
apy/radiotherapy (QT/RT). In the latter group, chemotherapy
(QT) was given before RT in 14 patients, 3 patients received
3 cycles before and 3 after radiation, and one patient
received QT after radiation. Regarding the chemother-
apy schedules, 17.6% of the patients were managed with
doxorubicin/cyclophosphamide (DC), 14.7% received flu-
orouracil/doxorubicin/cyclophosphamide (FDC), and 11.8%
received DC-paclitaxel; another 3 patients (8.67%) received one
treatment on this schedule combined with trastuzumab, and
the other 3 patients who were HER 2/Neu positive did not
receive trastuzumab due to previous cardiopathy.

In reference to hormonal treatment, 26 patients (77%)
received it, and 8 patients (23%) did not due to negativity for
the receptors. Fifteen patients (44%) received tamoxifen, and
11 (32%) received anastrozole. In contingency tables, 4 patients
were demonstrated to be triple negative, and 4 patients with
negative receptors were Her 2 Neu-positive; the former group
received only adjuvant RT. Among the 3 patients who received
trastuzumab, one was positive for the receptors, the second

Table 1 - Characteristics of patients.

No (%)
Age (years)
Mean 52.62 (50-80)
Median 54 (50-80)
>50-60 29 (85%)
>60-70 4 (12%)
>70-80 1 (3%)
Laterality
Left-sided 19 (56%)
Right-sided 15 (44%)
Tumor size (cm)
Mean 1.46 (0-3)
T stage
pTis 4 (12%)
pT1 21 (62%)
pT2 9 (26%)
N stage
pNO 34 (100%)
Histopathological subtype
Ductal invasive 13 (38%)
Ductal in situ 9 (26%)
Ductal in situ + invasive 5 (15%)
Lobular invasive 3 (9%)
Ductal + lobular invasive 3 (9%)
Mucinous 1 (3%)
Histopathological factors
2LVI—/PNI—/margins—/tumor bed— 22 (65%)
3LVI+/PNI—/margins—/tumor bed— 7 (21%)
2Margins+/LVI—/PNI—/tumor bed— 5 (15%)
Hormone receptor status
AER+/PR+ 21 (62%)
3ER+/PR— 3 (9%)
2ER—/PR+ 2 (6%)
3ER—/PR— 8 (23%)
HER2/Neu status
Negative 28 (82%)
Positive 6 (18%)
Adjuvant treatment
Chemotherapy/radiotherapy 18 (53%)
Only radiotherapy 16 (47%)
Adjuvant hormonal therapy
Yes 26 (77%)
No 8 (23%)
Hormonal therapy type
Tamoxifen 15 (44%)
Anastrozole 11 (32%)

@ Lymphovascular invasion (LVI); perineural invasion (PNI); estro-

gen receptors (ER); progesterone receptors.

was oestrogen+ and progesterone—, and the last patient was
negative for the receptors.

Regarding the RT treatments, 33 patients were treated in
the supine position, and only one patient with left breast can-
cer was treated in the prone position due to a large mammary
volume. Thirty patients were treated with 7 beams, and 4 were
treated with 9 beams. All patients received their treatments at
the stipulated times.
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The mean percentage of the PTV from the mammary region
that received 100% of prescribed dose was 97.89% (range
95-100), and the mean percentage of the PTV from the tumour
bed that received 100% of the dose was 98% (95-100). The mean
percentage of the PTV from the breasts that received more
than 110% of the prescribed dose was 0.29% (range 0-2). The
mean breast volume was 957 cc (475-1578).

The mean percentage of the ipsilateral lung that received
20 Gy was 18.66% (4-25). One patient with a lesion in the right
breast and a mammary volume of 1250 cc received 20 Gy on
25% of the volume of the ipsilateral lung, but the PTV cov-
erage of the breast was not compromised. The mean dose
of the hearts that received 25Gy was 8.25% (0.02-22), and
the mean maximum dose to the contralateral breast was
3.67 Gy (1.8-7.8). Another patient with a mammary volume of
1578 cc exceeded the restrictions for the heart and contralat-
eral breast, but neither the prescription nor the PTV coverage
of the breast were modified.

Acute toxicity was evaluated by the physician with the
RTOG scale. During the treatment period, only 16 patients
(47%) presented with acute toxicity as characterized by grade 1
dry radiodermatitis and were managed with topical treatment;
the conditions reverted 2 weeks after radiation was finished.
No patients presented with sub-acute toxicity (Figs. 2 and 3
and Table 2).

Chronic toxicity, it was evaluated by the physician with the
CTCAE v3.0, and the LENT-SOMA scale was not applied. Toxic-
ity was evaluated 6 months after the radiation treatment was
finished. We found that only 6 of 34 patients presented with
toxicity that was characterized by grade 1 telangiectasias in 2
patients (6%) and grade 1 fibrosis on the site of the surgical scar
in 4 patients (12%). In the evaluations of the cosmetic results,
82% (28 patients) had a good outcome (Table 3).

Table 2 - Acute skin toxicity.

Skin toxicity Patients %
No change skin 16 53
Grade 1 14 47
Grade 2 0 0
Grade 3 0 0
Grade 4 0 0

Radiation Therapy Oncology Group (RTOG) scale.

Table 3 - Late skin toxicity.

Skin toxicity Patients %
No change skin 28 82
Fibrosis grade 1 4 12
Telangiectasias grade 1 2 6
Hyperpigmentation 0 0
Atrophy 0 0

Common Terminology Criteria Adverse Events scale 3.0 version
(CTCAE v3.0).

The mean follow-up was 4 years with a maximum of 6
years, and the mean disease-free interval was 38 months
(range 12-60). Locoregional and distant control were achieved
in 100% of the patients. Until the end of the study, no recur-
rence was found, 33 patients were alive and without tumour
activity (97%), and 1 patient was lost at 36 months of follow-
up; however, we reached this patient by phone and confirmed
that she continued without tumour activity.

Kaplan-Meier curves for OS and disease-free survival (DFS)
are not presented due to the lack of censual events, but 100%
(95% IC) survivals were registered for both.

Fig. 2 - Patient with early-stage breast cancer with conservative surgery plus partial breast irradiation with teletherapy
treatment. (A) Evaluation at two years. (B) Evaluation at three years. (C) Evaluation at four years. (D) Evaluation at four years

late view.
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Fig. 3 - Patient with follow-up to four years after treatment with teletherapy.

The correlations of the non-parametric variables were
performed using Spearman’s rho. In the analyses of the cor-
relations of acute toxicity with breast PTV%, tumour bed
PTV%, breast volume, adjuvant chemotherapy and hormonal
treatment, no significant results were found (p=0.74, p=0.57,
p=0.78,p=0.030 and p = 0.79, respectively). In terms of chronic
toxicity, the presence of telangiectasias and fibrosis was sig-
nificantly correlated with the mammary PTV% that received
100% of the dose (p=0.036), but there were no significant
correlations with the PTV% of the tumour bed, breast vol-
ume, adjuvant chemotherapy or hormonal treatment (p =0.18,
p=0.69,p=0.54, and p =0.78, respectively). The pulmonary V20
was not significantly correlated with the breast PTV% or the
tumour bed that received 100% of prescribed dose (p=0.72
and p=0.91, respectively), with breast volume (p =0.66) or the
affected breast (p =0.30). Regarding the heart’s V25, there was
no significant correlation with the PTV% of the right breast
that received 100% of prescribed dose (p =0.60) and breast vol-
ume (p=0.47), but there was a significant correlation between
the heart V25 and the irradiation of the left breast (p =0.001).
Importantly, 56% of the patients were affected in the left
breast.

Theseresults indicate that IMRT to the breast and concomi-
tant boost offers adequate tumour control without increasing
toxicity while preserving cosmesis.

A quality of life evaluation of this treatment technique was
not the objective of this publication, and this issue should be
evaluated in the future, preferably with prospective studies.

5. Discussion

HF has been demonstrated to be a safe, effective and a toler-
able treatment strategy.'*"'® The boost to the tumour bed has

been completely demonstrated to reduce LR in patients with
invasive breast cancer”'%; intensifying the treatment by giv-
ing a boost to the tumour bed is not standard for patients with
DCIS, and its use has been questioned. The results of retro-
spective studies demonstrate a reduction in the LR (3-6%) and
a life expectancy greater than 10 years.»'®?7:32-34 The boosts
in the studies from the Royal Marsden Hospital and the START
A and B were given sequentially.’®'® Regarding HF and con-
comitant boost, the results of phase III studies are few?'"?* as
are the results of phase I and II studies, but the evidence in
the literature demonstrates a reduction in LR; e.g., Clervide’s
and Freedman’s studies.’’?>?/ The studies of HF and con-
comitant boost with IMRT have demonstrated a better dose
homogeneity on the breast and tumour bed with adequate
organ-at-risk protection.?>?02829.32 Moreover, these studies
have not demonstrated a dosimetric difference between the
sequential and concomitant boost regimens.''?

Some reports of HF with concomitant boost have included
patients with carcinoma in situ and concluded that, in this
subtype, the treatment is safe and effective and provides ade-
quate LC with moderate toxicity, but these studies require
validation with prospective randomized studies.?’*?-3 In the
study from Clervide et al., 145 patients with carcinoma in situ
received 42 Gy to the breast and 45.9Gy to the tumour bed,
and the rates of LR and CL were 4.1% and 96%, respectively;
this study did not evaluate OS. Other studies have included
patients with pT1-pT2 invasive carcinomas.'>?°

The IMPORT HIGH (CKUK/06/003) phase III study used dose
scaling with accelerated HF in 2 schedules of concomitant
boost vs. HF with a sequential boost. In 26 centres, this study
evaluated the usage of IMRT with an inverse technique or
direct technique for concomitant boost to the tumour bed
that was marked with surgical clips and concluded that the
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IMPORT HIGH provides a guide and the necessary support for
a safe integration of the appropriate RT techniques.??

In our study, 74% of the patients had invasive cancer, and
26% had in situ cancer. The cut-off age to receive HF with con-
comitant boost was >50 years old as utilized in phase I and II
studies.?>?°

Adjuvant RT treatment was given to 16 patients, and
18 were treated with QT/RT. Although 65% of our patients
did not have pathologic factors for bad prognoses for recur-
rence, they received the boost on the tumour bed due to the
benefits observed in retrospective studies. Phase II studies
do not recommend HF with concomitant boost in patients
who have received adjuvant QT, however, in our study, these
patients were included, and we did not observe any increase
in toxicity.'®> Hormonal treatment was given to 77% of the
patients without increasing the toxicity as has been men-
tioned in some studies.

In phase II studies, HF with concomitant boost using
IMRT has demonstrated a reduction in target inhomogene-
ity and, as demonstrated by the Emory University School
of Medicine which has used this technique since 2003, also
reduces the dose gradient and improves the treatment vol-
ume coverage.'®?6-2¢ Similarly, in the present study, the PTV
mean percentage of the mammary area that received 100% of
the prescribed dose was 97.89%, and the PTV of the tumour
bed was 98%. Van der Lan reported that the dose was reduced
by 20%, the mean volume of breast tissue outside the boost
PTV that received 95% of the boost dose was reduced by 54%,
and the mean heart and lung dose was reduced by 10%.%3
Moreover, in our study, the risk organs were kept inside the
marked restrictions, the mean percentage of the ipsilateral
lung that received 20Gy was 18.66%, the mean percentage
of the heart that received 20Gy was 8.25%, and the mean
maximum dose to the contralateral breast was 3.6 Gy. These
results are similar to what has been reported with the use
of conventional fractionation with IMRT.''"32? In terms of
acute toxicity, 47% presented with grade 1 radiodermatitis,
and 53% did not exhibit any toxicity.>>->? Chronic toxicity was
evaluated after 6 months, and 6 patients developed grade
1 toxicity (telangiectasias and fibrosis). Good cosmesis was
present in 82%, which is very similar to that reported by For-
menti et al.’>1%20 as well as the results from studies that have
involved HF and concomitant boost.??"?°

Recently, Hammer et al. reported a prediction model based
on a multivariate analysis for grade 2 or higher fibrosis in the
tumour bed and discovered 3 influential independent vari-
ables, i.e., age, the CTV volume of the breast that receives
more than 55Gy (V55) and the maximum dose of radiation
to the breast. According to this model, the chances of grade 2
or higher fibrosis increase as the Dmax, V55 and age increase.
In our study, there were no significant correlations of fibrosis
and telangiectasias with the breast volume, PTV percentage
to the tumour bed, adjuvant QT or hormonal treatment, but
there was a significant correlation with the PTV% of the breast
thatreceived 100% of the prescribed dose; although the fibrosis
was grade 1. The model proposed by Hammer must be con-
sidered in prospective studies, but it is important to identify
the other previously mentioned that promote fibrosis, such as
the dose to the tumour bed, dose inhomogeneity, breast vol-
ume, energy (electrons), QT and hormonal therapy, age and

post-surgical complications, such as haematoma, seroma or
infection, to achieve better predictions.'”

The present study had a mean follow-up of 49.29 months
(range 20-60) and a mean disease-free interval of 38 months.
Few studies of concomitant boost with IMRT have a 5-year
follow-up. The OS was 100% without any local or distant recur-
rence at the time of evaluation. In the Clervide and Freedman
studies, the local recurrences at 5 years were reported to be
4.1% and 2.7%, respectively; at Emory University, this value
was 2.9%, and the reported OS of 97% is similar to what has
been reported with conventional fractionation.'%?%.2>

The results from our study demonstrate that HF with con-
comitant boost using IMRT is a treatment option for patients
with early-stage breast cancer that does not compromise CL or
cosmesis, although for the latter, a longer period of evaluation
is needed.

6. Conclusion

HF with concomitant boost using IMRT is a treatment option
for patients with early-stage breast cancer that offers an
adequate LC, less toxicity compared with the conventional
schedule and acceptable cosmesis. Therefore, it is possible to
use this RT modality if the technological conditions allow it in
your hospital centre.
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