Revised:
29 December 2017

Received:
28 August 2017

Accepted:
09 January 2018

Cite this article as:

© 2018 The Authors. Published by the British Institute of Radiology
https:/doi.org/101259/bjr.20170634

De Rose F, Fogliata A, Franceschini D, Iftode C, Torrisi R, Masci G, et al. Hypofractionated volumetric modulated arc therapy in ductal
carcinoma in situ: toxicity and cosmetic outcome from a prospective series. Br J Radiol 2018; 91: 20170634.

FULL PAPER

Hypofractionated volumetric modulated arc therapy in
ductal carcinoma /in situ: toxicity and cosmetic outcome

from a prospective series

TFIORENZA DE ROSE, MD, "ANTONELLA FOGLIATA, Msc, 'DAVIDE FRANCESCHINI, MD, 'CRISTINA IFTODE, MD,
2ROSALBA TORRISI, MD, 2GIOVANNA MASCI, MD, SANDREA SAGONA, MD, 3CORRADO TINTERRI, MD,
SALBERTO TESTORI, MD, SWOLFGANG GATZEMEIER, MD, “BETHANIA FERNANDES, MD, “DAOUD RAHAL, MD,
5LUCA c0zzl, phD, 2ARMANDO SANTORO, MD and ">MARTA SCORSETTI, MD

'Department of Radiotherapy and Radiosurgery, Humanitas Research Hospital and Cancer Center, Milan, Rozzano, Italy
?Department of Medical Oncology, Humanitas Research Hospital and Cancer Center, Milan, Rozzano, Italy
SDepartment of Breast Surgery, Humanitas Research Hospital and Cancer Center, Milan, Rozzano, Italy

4Department of Pathology, Humanitas Research Hospital and Cancer Center, Milan, Rozzano, Italy

SDepartment of Biomedical Sciences, Humanitas University, Milan, Rozzano, Italy

Address correspondence to: Dr Antonella Fogliata
E-mail: Antonella.Fogliata@humanitas.it

Objective: Hypofractionated radiotherapy in early
stage breast cancer is an effective adjuvant treatment,
but there is a lack of randomized data for patients with
ductal carcinoma in situ (DCIS). The aim of this study is
the evaluation of skin toxicity and cosmesis, and early
clinical outcome of DCIS patients enrolled in an institu-
tional Phase Il trial of hypofractionated breast irradia-
tion.

Methods: 137 DCIS patients were enrolled in the trial. All
patients underwent volumetric modulated arc therapy
(VMAT) to the whole breast with a total dose of 40.5 Gy
in 15 fractions over 3 weeks, without tumour bed boost.
Acute and late skin toxicities were recorded. Cosmetic
outcomes were assessed as excellent/good or fair/poor.
Early clinical outcome was reported.

Results: Median age was 58 y.o. (range 30-86). The
median follow-up time was 22 months (range 6-45). At

INTRODUCTION

Screening and advances in breast imaging led to a contin-
uous increase of ductal carcinoma in situ (DCIS) diagnosis."
Unfortunately, the management of this specific disease is
still controversial regarding adjuvant therapy (radiation
therapy and endocrine therapy) after the breast conserving
surgery (BCS).

Four randomized trials have shown a decrease of the local
recurrence (LR) using adjuvant radiotherapy (from 28 to
13% at 10 years) with conventional fractionation (50 Gy in
25 fractions),”™ but there is no prospective trial data about
the use of hypofractionated regimens in patients with DCIS.

the end of the radiotherapy, skin toxicity was grade G1
in 56% of the patients, G2 in 15%, no patients presented
G3 toxicity. In the range of 3-9 months of follow-up, the
skin toxicity was G1in 28% of patients, no G2-G3 cases;
cosmetic outcome was good/excellent in 95% of patients.
In the follow-up interval of 9-24 months, the skin toxicity
was G1 in 12% of patients, no G2-G3 toxicity; cosmetic
outcome was good/excellent in 96% of patients. After an
early evaluation of clinical outcomes, 5 patients (3.6%)
presented an in-breast recurrence.

Conclusion: Hypofractionated radiotherapy using VMAT
is a viable option for DCIS. A longer follow-up is needed
to assess clinical outcomes and late toxicity.

Advances in knowledge: The use of hypofractionated
VMAT is dosimetrically feasible for treating breast DCIS.

Different authors reported analysis of small series,
comparing standard radiotherapy with hypofraction-
ated schedules,’!! and all confirmed the equivalence in
local control rates. Other investigators published toxicity,
cosmetic and clinical outcomes of DCIS patients treated
with hypofractionation,'*”!* reporting encouraging results
for the introduction of shorter schedules in the manage-
ment of DCIS patients.

In this context, the role of the radiotherapy boost is another
debated issue. A retrospective analysis of a mono-institu-
tional experience published by the Florence group showed
the negative prognostic impact of surgical margins <1 mm
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on LR rate, and the beneficial role of the radiation boost.'® A
meta-analysis of observational studies'” confirmed a reduction
of the risk for LR by adding the radiotherapy boost only in the
presence of positive margins. Despite this results, a more recent
retrospective analysis, using data from a large multi-institu-
tional database, suggested that a radiotherapy boost for DCIS
is associated with a small but statistically significant benefit in
decreasing long-term LR, regardless the patient age and the
endocrine therapy with tamoxifen.'® To better assess the use
of the boost for DCIS patients, several prospective random-
ized trials are ongoing, but the results are expected in about 10

years."

In the meantime, in the absence of robust evidence, the clinical
management of DCIS patients varies, among different institu-
tions, in the choice of the fractionation schemes, the use of an
additional boost and the endocrine therapy.

We previously reported on our Phase II trial on early stage breast
irradiation with hypofractionated simultaneous integrated boost
(SIB) and volumetric modulated arc therapy (VMAT) tech-
nique.®’ Since 2013, with an amendment to the protocol, also
patients presenting DCIS were considered eligible for receiving
a hypofractionated treatment without SIB. The motivation of
using an advanced technique as VMAT for breast radiotherapy
in place of the most consolidated conventional tangential beams
is supported, particularly for increased fraction doses, by the
possibility to lower the doses to critical structures (mainly heart
and lung) and reducing the target dose inhomogeneity (dose
spillage). Patients could in principle benefit from such a dose
distribution improvement, in terms of possible improved toxicity

profile.

In the present analysis, we reviewed the preliminary data for the
DCIS subgroup, treated with hypofractionated VMAT according
to our institutional protocol, in terms of cosmetic outcomes,
toxicity and local control.

METHODS AND MATERIALS

From September 2013 to July 2016, 137 patients with DCIS after
BCS received hypofractionated adjuvant radiotherapy with Rapi-
dArc technology (VMAT) at our institution. The study received
the approval by the Ethical Review Committee, in compliance
with the Helsinki declaration. Informed consent was obtained
from all individual patients.

The results concerning acute and early late skin toxicity and
cosmesis, as well as the local control, were reported and evalu-
ated in this study.

For radiotherapy treatment, all patients were simulated in
supine position, with both arms above the head. CT dataset
was acquired with 3 mm thick adjacent slices. Respiratory
gating was not in the protocol requirements. The VMAT
technique can deliver almost no high dose levels to the heart,
confining the use of respiratory gating, in particular with deep
inspiration breath hold, only to particularly complex patient
anatomies.
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The clinical target volume was the entire mammary gland. The
planning target volume (PTV) was contoured by adding a 5 mm
margin to the clinical target volume, limited to 4 mm within the
skin surface, and excluded ribs and lung parenchyma. The treat-
ment dose was prescribed as 40.5 Gy to the PTV in 15 fractions
of 2.7 Gy over 3 weeks.”!

The target plan objectives, for both dose coverage and homoge-
neity, were: Dggo, >95% (near-to-minimum dose, as dose received
by at least 98% of the volume, greater than 95% of the prescribed
dose), Dy, <107% (near-to-maximum dose, as dose received by
at most 2% of the volume, less than 107%). Concerning organs
at risk (OAR)*!: mean dose to ipsilateral lung <10 Gy, and the
volume receiving more than 20 Gy should not exceed 10% (Vogy
<10%); related to heart: V495, <3% and V55, < 5%, mean dose
<4 Gy (this last objective has been added during the period of the
current data collection); minimize contralateral lung and breast
irradiation.

Plans were optimized for RapidArc delivery, with two to four
partial arcs in a range from the classical medial tangential beam
(around + 60 degree) to the almost posterior entrance (around
+ 170 degree), through the PTV side; the collimator was rotated
for the first two arcs to + 20-30 degree, depending on the patient
and target anatomy, the other two, when used, had collimator
rotated to 90 degree; the field size was limited by the jaws to 15
cm in the leaf motion direction, and as long as needed to better
cover the target in the other direction. Progressive resolution
optimizer (PRO) algorithm was used to modulate multileaf
collimator (MLC) shape and beam intensity during the gantry
rotation. The strategy described by Nicolini et al** for the skin
flash was always adopted, using either the body expansion or the
bolus. Dose calculations used the anisotropic analytical algo-
rithm (AAA). Delivery was on 6 MV beams from Varian Clinac,
Unique or TrueBeam (Varian Medical Systems, Palo Alto, CA),
equipped with a multileaf collimator Millennium MLC-120.

A daily cone-beam CT acquisition (or 2D-2D matching for the
patients treated on the Unique linear accelerator, not equipped
with cone-beam CT') allowed the patient positioning verification
before each treatment session.

Once a week, during the treatment, the patient clinical evalua-
tion was assessed. Follow-up visits were scheduled at 1, 3 and 6
months after radiotherapy treatment, and then every 6 months
for the first 2 years. Every 6 months haematologic examina-
tions (i.e. complete blood count (CBC), liver and renal function,
tumour marker Cal5.3), as well as breast ultrasound were sched-
uled; every 12 months a bilateral mammography was requested.

Acute toxicity was scored according to radiation therapy
oncology group acute radiation morbidity scoring criteria, and
late toxicity (from 6 month after radiotherapy) according to
CTCAE (Common Terminology Criteria for Adverse Events)
v. 4. The main endpoint for late skin toxicity was the hyper-
pigmentation; fibrosis and telangiectasia were also reported.
Cosmetic outcomes were scored as excellent/good vs fair/poor,
according to the Harvard scale.?® Skin toxicity was evaluated by
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two observers (a dedicated breast nurse and a radiation oncolo-
gist). Other toxicities were also evaluated: breast pain, (presence
or absence, with no differentiation of pain intensity), presence of
liponecrosis (through ultrasound examination); the lung toxicity
was assessed with a thorax radiography every 12 months and was
investigated in case of respiratory symptoms. Heart toxicity was
evaluated only for symptomatic patients.

Dosimetric evaluation was based on dose-volume histogram
analysis of targets and OAR. Reported data were mean doses, Vx
(volume receiving more than x dose) and Dy (dose received by
at least y volume).

Statistical analysis and data correlation was performed using
the IBM SPSS software (Statistical Package for Social Science,
v. 21.0). Standard descriptive statistics was used to describe the
data. Univariate analysis, using ANOVA (analysis of variance)
statistics for correlations, was performed to investigate the prog-
nostic role of individual variables. Significance value was set to
0.05.

RESULTS
The median follow-up of the 137 analysed patients was of 22
months (range 6-45 months).

Patient characteristics are summarized in Table 1. Two patients
(one left and one right side) presented synchronous invasive
carcinoma on the contralateral breast relative to the DCIS, and
were treated simultaneously in 15 fractions on both mammary
glands: as described in the Methods section for the DCIS, and
with a simultaneous integrated boost up to 48 Gy (3.2 Gy/frac-
tion) on the boost region for the invasive contralateral treatment.

We recorded a relative prevalence of unfavourable prognostic
factors: comedo subtype were reported in 36.5% of the patients
and high nuclear grade in 40.9%. Endocrine therapy was admin-
istered only in the 10.9% of the entire cohort. Acute skin toxici-
ties reported during the treatment course at 1, 2 and 3 weeks, are
reported in Figure 1, where a maximum of Grade 2 (G2) acute
toxicity was reported at the third week of treatment by 15% of
patients. No grade higher than G2 was reported.

As late skin toxicity, no patients presented fibrosis nor
telangiectasia.

Skin toxicity and cosmetic results after the treatment are shown
in Figure 2 for the temporal ranges of 3-9, 9-24 and >24 months
after radiotherapy. No G2 or greater toxicity was reported. Only
2% of the patients reported G1 skin toxicity (the highest grading)
as dermatitis, after 2 years from the treatment.

A highly significant correlation was shown between late skin
toxicity (hyperpigmentation) and both the PTV volume
(p = 0.007) and, more interestingly, the volume receiving at least
90% of the prescription dose (p < 0.001). The mean PTV volume
of patients presenting late GO and G1 was 651 + 41 cm’ and 992
+ 148 cm’, respectively, as mean + standard error of the mean.
The body Vg, for GO and G1 groups were 789 + 44 and 1469 +
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Table 1. Patient characteristics

Number of patients 137

Age (years old) Median (range) 58 (30, 86)
Breast laterality Left 75 (54.7%)
Right 62 (45.3%)
Performance status 0 117 (85.4%)
1 20 (14.6%)
Menopausal Yes 91 (66.4%)
No 46 (33.6%)

Grading Gl 6 (4.4%)
G2 68 (49.6%)
G3 56 (40.9%)

Unknown 7 (5.1%)
Comedo subtype Yes 50 (36.5%)
No 87 (63.5%)
Multifocality Yes 35 (25.5%)
No 102 (74.5%)
Sentinel node biopsy Yes 87 (63.5%)
No 50 (36.5%)
Surgical margins Negative 118 (86.1%)
Close 16 (11.6%)

Positive 3(2.2%)

pNsn Negative 82 (94%)

Positive 5(6%)

Endocrine therapy Yes 15 (10.9%)
No 122 (89.1%)

pPNsn, pathological sentinel node.

290 cm®. The same trend was found for acute toxicity during the
treatment, with larger average volumes for higher toxicity level;
however, those differences were not statistically significant in
the current group of patients. Figure 3 shows the average PTV
volumes for the different groups of patients. Similarly, the mean
PTV volume for the patients showing excellent cosmesis was
592 + 45, and 905 + 83 cm® for the patients with good cosmetic
results (p = 0.002). The only four patients with fair cosmesis had
a mean volume of 932 + 226 cm”.

Breast pain was present in 31% of the patients at the last follow
up (median 22, range 6-45 months). Although not statistically
significant (p = 0.31), the patients presenting breast pain after the
radiotherapy treatment had an average volume treated to 90%
of the prescribed dose (treated volume) of 910 + 103 cm?’, while
it was 861 + 68 cm” for the patients not presenting breast pain,
showing a more pronounced trend of presenting pain for large
breast cases (breast volume is strictly correlated to the treated
volume).

Liponecrosis was reported in 7, 14 and 31% of the analysed cases
in the intervals of 2-9, 9-24 and >24 months. About one fourth
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Figure 1. Skin toxicity during the radiotherapy treatment.
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of the patients presenting liponecrosis had also breast pain at the
last follow up.

No patients developed respiratory symptoms nor heart toxicity
until the last follow-up.

During the follow-up, nine patients (6.6%) presented loco-re-
gional recurrence. New contralateral breast cancers arose in four
cases (1 DCIS and 3 invasive carcinomas).

Five patients (3.6%) experienced an ipsilateral breast recurrence
IBR (1 DCIS and 4 invasive carcinomas), as summarized in
Table 2. In 3 of the 5 patients, recurrence occurred at the original
site of DCIS and in the remaining 2 cases outside the original
tumour bed. Three of the 5 patients were estrogen and/or proges-
terone receptor, ER and PgR, positive; however, none of them
received endocrine therapy. One patient had close margin after
BCS and another one had multifocal disease; two patients had
comedo subtype and high nuclear grade; one patient presented
multifocality, comedo subtype and high nuclear grade. The anal-
ysis of these unfavourable features confirmed a relative higher

Week 2
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B GO
0G1
0G2
0G3

Week 3

rate of comedo subtype and high nuclear grade (60%) in the
subset of ipsilateral breast recurrence cases compared to the total
of the patients. The LR management was approached as follows:
one patient with DCIS recurrence underwent BCS; among the
patients with invasive carcinoma recurrence, one underwent
mastectomy, two had chemotherapy administered after mastec-
tomy and one had metastases at the time of the recurrence diag-
nosis and received chemotherapy without surgery.

Time to progression is shown with the Kaplan-Meier curve in
Figure 4, where only the loco-regional recurrences have been
included as events, while the distant metastases event was
censored, being related to another cancer.

Concerning dosimetric results, in Table 3 a summary of some
parameters related to the main OARs is reported. Of interest is
the evolution of the dosimetric results with time. For example,
the heart mean dose for left-sided breast cancer was requested
to be lower than 4 Gy during the data collection (and treatment
plan preparation). Plotting the mean heart dose sequentially
according to the treatment date, a decreasing trend of mean heart

Figure 2. (a) Skin toxicity during the follow-up; (b) cosmesis during the follow-up.
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Figure 3. Acute skin toxicity during the treatment related to the breast volume.
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dose is shown. In particular, the linear relationship of this data
presented a mean heart dose of 4.8 Gy at the beginning of the
data collection, and of 2.1 Gy at its end.

DISCUSSION

Hypofractionation represents the new standard radiation treat-
ment for patients with early stage invasive breast cancer. Based on
the long-term results of large randomized trials,**%® the recent
NCCN (National Comprehensive Cancer Network) guidelines
update recommends the short schedule as preferred option for
these patients.*”

Nevertheless, there is a lack of robust evidence about the use of
hypofractionation in DCIS patients.

Different authors have investigated this issue during the last
years, whose results have been summarized in Table 4.

Ciervide et al'? published 5-year outcome of 145 patients
enrolled in two trials, the first [New York University (NYU)
01-51] with a whole breast total dose of 42 Gy delivered in 15
fractions and the second trial (NYU 05-181) with a total dose
of 40.5 Gy in 15 fractions to the whole breast and an additional
concomitant boost (a total dose of 48 Gy to the surgical cavity).
They reported an optimal cosmetic outcome (91% good to excel-
lent) and a LR rate of 4.1% (3 patients in each trial, with a time
to LR of 10-34 and 42-79 months in the boost and non-boost
trials, respectively).

Hathout et al'® analysed data from 440 patients treated with a
hypofractionated scheme in 16 fractions for a total dose of 42.5
Gy. An additional sequential boost was administered to 125
patients (28%) at a median dose of 10 Gy in 4 fractions. With
a median follow up of 4.4 years, they showed a LR rate of 3.2%
with no significant impact of the presence of the boost; however,
a trend to lower LR rate in the various subgroups was shown
for patients receiving the boost. No data were reported about
cosmetic outcome or toxicity.

EGO
061
G2
0G3

Week 2 Week 3

Guenzi et al'* reviewed data from 113 patients treated with
two different adjuvant radiotherapy schedules: 46 Gy delivered
in 20 fractions four times a week for 5 weeks (41 patients) and
39 Gy in 13 fractions four times a week for 3.5 weeks (72 patients).
Both schemes included a concomitant boost to the tumour bed
according to the surgical margin status. After a median follow
up of 30.5 months, they recorded a cosmetic outcome excellent
or good in 97.6% of patients treated with the first scheme and in
77.3% of patients treated with the shorter schedule. No Grade
3-4 of toxicity were described. Only one patient developed a LR
(0.8%).

Lastly, Cante et al'® published the analysis on a total of 103 DCIS
patients with a median follow-up time of 4 years. They prescribed
a total dose of 45 Gy to the whole breast and 50 Gy to the tumour
bed in 20 fractions with concomitant boost technique. No LR
were recorded. Cosmetic outcome was excellent or good in 87%
of patients. G3 acute toxicity was reported in 2% of the patients
and G3 late toxicity in 1% of the patients (telangiectasia).

The here reported experience, according to the cited studies,
confirmed an optimal cosmetic outcome (excellent or good
in 96% of patients) and toxicity profile (no G2 or greater was
recorded after the end of radiation treatment) of the hypof-
ractionated scheme delivered using VMAT technique. Lower
cosmetic scores were reported in some subgroups of patients in
the Guenzi and Cante studies. To notice is the different treat-
ment technique used in those studies, being conformal therapy
with the use of wedges, which could generate inferior target dose
homogeneity. Higher late skin toxicity was reported by Ciervide,
where the beam geometry consisted again in two fixed tangential
beams (conformal therapy and intensity-modulated beams for
the two different protocols).

The current results are similar to those reported in our previous
study on hypofractionated VMAT treatments for patients with
invasive breast cancer: excellent or good cosmesis at 1 year in
96% of the patients, only one case of G3 skin toxicity after 1
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Figure 4. Kaplan-Meier curve of the time to loco-regional pro-
gression.
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month by the end of the treatment, and no patients with more
than G1 toxicity after 1 year.’

The current study confirmed a prevalence of breast pain and a
significant correlation of skin toxicity with patients having large
breasts. This finding was also reported by Fiorentino et al*® in
a study focused on radiotherapy treatment in elderly breast
cancer patients; they presented a statistically significant correla-
tion between G2 skin toxicity and the breast volume larger than
700 cm? (p = 0.04). Regarding breast pain, Mak et al*® conducted
a questionnaire-based study to characterize long-term breast
pain in a population of early-stage breast cancer patients. They
reported the volume of breast tissue treated to 2105 or >2110%
of the prescribed dose using conformal techniques as predictive
factor for pain. However, these values were not correlated to the
absorbed dose, making difficult the comparison with different
fractionation schemes. Nevertheless, the hot spots should clearly
be avoided, enforcing the possible benefit in using the VMAT
technique: only 3% of the target volume received more than 105%

Table 3. Dosimetric data

Structure Parameter Mean * SD
Lung, ipsilateral Mean (Gy)] 7.00 + 0.90
Vaogy (%) 6.19 +1.90
Lung, contralateral Mean (Gy) 2.21+0.65
Heart (left-sided cancer only) Mean (Gy) 394 +1.21
Vigy (%) 121+ 1.08
Heart (right-sided cancer only) Mean (Gy) 2.73 +£1.09
Breast, contralateral Mean (Gy) 2.26 +0.46
PTV SD (Gy) 112 £0.15
Voo (%) 3.0+26

PTV, planning target volume; SD, standard deviation.

6 of 9 birpublications.org/bjr

Br J Radiol;91:20170634


http://birpublications.org/bjr

Full paper: Hypofractionated VMAT for breast DCIS

Q
=)
—
< 0 A
Q Mooy | T N < °
O;oﬁ‘ o S o 3]
»—18°\°
L
g
8\
28BS
2835
o0 = | — 2 R~ ©
ST Z BN @
= O Q
Qo X
ExX v
2
=}
)
S s | o i)
28 | 5. 22|99 =g
2S5 | Sxlg |321£23
1% ~ A& o~ | &
%8 |d CACH I O
Jus| O
L —~
S =8
. -
5 an . o
2 Ew|em I N <+ S
S o o % n — =
==
[=I=20-S
3] N
Oq)/;)\
T o R
O FSx |2 |2 |e |=
E238|z |z |2 |~ |8
SRS
o =
[ )
s O =
L9 & 1 2
u.-c‘*-*\o o N =
:,“Ow Q — a ¥
Z &g
~| o~ s |~
RS s < | m™
Glx |vdlz
2 =l a BN
=} oWl = O = g ]
2 AElR |20 |7
= G| & A RC
o | © —~ | o
<+ | — — | ®
)
V)E mﬂf S n | O 2
Se |25 931 g 3
< .S =5 & Y &
-0 C) QO| O
S e r\lg:: © o | n 2
o H IS AR B F
%) |l
O
[a)
Cl
ol =
u =] —
2= 2
TIE = w 0
= a =82 N = ®© I}
7 b= o | © n @ <+ I
o =)
a2
5 I =
2| s
>
[0]
.
o .
S| ¥z
S 2 n o ) 5} o
[J) g &~ < 3 —~ =) A
= G— — <+ — — —
Q 5 0
o Z
o
=
Q o )

[¢] <
S| 8 . = |5
>~ < — N
2 o ko T = = é
. ° LY | e o — -
~ £ Tl 82 | S | o §
(0] -~ Eo.—\:m Em“ =
e} = sS|=5Z| 52| 8 !
© < OF | Za|Oa| O &)

'_

NR, not reported; SIB, simultaneous integrated boost; pts, patients.

2Concomitant boost.

PHighest G2 toxicities: fibrosis and telangiectasia.

BJR

of the prescribed dose in the here presented VMAT patients. In
our analysis, although not statistically significant (p = 0.31), the
patients presenting breast pain had a larger volume treated to
90% of the prescribed dose (of 40.5 Gy in 15 fractions) compared
to the other patients, parameter that is of course correlated with
breast size.

Regarding dosimetric results, we observed an interesting progres-
sive decrease of the mean OAR doses according to the treatment
date to confirm a continuous improvement in VMAT planning,
as described in the results for example with a reduction of the
mean heart dose from an average of 4.8 Gy to the actual 2.1 Gy.

A possible concern of using the VMAT technique for breast
cancer patient, especially for young females, is related to the
second cancer induction risk, which in principle could be
increased with this technique relative to the conformal tangen-
tial beam setting, due to the exposure of the normal tissues to low
doses by the arc arrangement. For this reason, the use of VMAT
has to be carefully evaluated in terms of achieved plan quality.
Recently, two VMAT arc arrangements were compared with
the tangential field-in-field conformal planning estimating the
excess absolute risk of second cancer induction from the irradia-
tion of the contralateral structures (breast and lung). The authors
concluded that with a proper VMAT arc geometry, the excess
absolute risk of contralateral breast cancer induction is 2.4 per
10,000 patients-year, to compare with 1.7 for the field-in-field
conformal technique (8.5 for the other VMAT geometry); while
for contralateral lung, the values are 1.6 and 1.5, respectively.
Those values prove that the VMAT technique can be safely use in
relation to second cancer induction, but only in the case where a
high level of plan quality can be achieved, and has to be carefully
considered for young patient treatment.*

In the current analysis, the LR rate was higher (3.6%) than those
reported in the previous cited series, if we consider the shorter
median follow-up time of 22 months (Ciervide and Hathout
reported similar LR rate, but with a median follow-up of 60 and
53 months, respectively).

There are different possible reasons to explain this result. The
first could be ascribed to the prescribed dose, with no addi-
tional radiotherapy boost. This factor however would concur
with others, as the low percentage of patients (10.9%) having
received endocrine therapy, as well as the patients characteris-
tics, presenting a relative prevalence of unfavourable prognostic
factors such as the comedo subtype, the multifocality and the
high nuclear grade, surgical margin, age, that could have nega-
tively influenced our clinical outcome. On the other hand, the
small sample size is the major limitation of our study and it does
not allow any definitive consideration on the relevant prognostic
factors.

The wide heterogeneity of DCIS patients is probably the real
key to understand the complex management of this disease. We
should try to choose an ideal balance between efficacy and side
effects, modulating adjuvant therapeutic strategies.”’ ™ Data
from randomized trials have confirmed that tamoxifen use lead
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to a reduction of the incidence of recurrent ipsilateral DCIS and
contralateral tumours, but having no effect on ipsilateral invasive
disease.*® On the other side, preliminary data from observational
studies have shown a benefit in decreasing of LR with the addi-
tion of the boost, but we have to wait for long-term results of the
ongoing prospective randomized trials on this issue.'” Further
investigations are then needed to identify in which DCIS patient
the omission of adjuvant therapy is safe, or in which DCIS
patients the additional radiotherapy boost or the endocrine
therapy is recommended, especially considering compliance,
toxicity, and the longer duration of this kind of treatment.

CONCLUSIONS

The 3-week hypofractionated schedule using VMAT technique
is a well-tolerated radiation treatment for DCIS patients and it is
associated with an optimal cosmetic and skin toxicity outcome.
After a critical analysis of our LR rate, a subgroup of high-risk
DCIS patients (patients with at least two unfavourable prognostic

De Rose et a/

factors) should be identified, to intensify their treatment, for
example with the additional radiotherapy boost. Considering
the progressive increase in DCIS diagnoses, the definition of a
risk-adapted therapeutic management becomes crucial to guide
in the decision-making process.
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