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ABSTRACT

Background: Moderate hypo fractionated PMRT is convenient for patients and is particularly beneficial in busy
radiotherapy department like in developing nations. Furthermore, PMRT can be given with or without bolus as per
institution protocol. The purpose of this study was to do dosimetric comparison of with and without bolus plans in
patient undergoing hypo fractionated PMRT and to assess acute toxicity of treatment.

Methods: Our study is single institution prospective study done at DMCH cancer center Ludhiana, Punjab, India.
Study period was from March 2020 to October 2020 and we included post mastectomy patients irradiated by hypo
fractionated regime. After CT simulation and contouring, rapid arc radiotherapy plans were evaluated and DVH
analysis was done for PTV and OARs. Acute toxicity was assessed during treatment and 1 month post radiotherapy
treatment. Ethical approval was not taken due to COVID 19 pandemic emergency, but also hypofractionated PMRT is
standard of care. Statistical analysis was done on SPSS, Version 20.0

Results: A total of 30 patients were analyzed which received mean PTV dose of 42.3Gy in 16 fractions (8 fractions
with and 8 without bolus).We were able to achieve adequate PTV coverage in plan sum which included both bolus
and non-bolus plan. However, use of bolus resulted in statistically significant increase in low dose volume mainly
VA4Gy of ipsilateral lung in left sided breast cancer cases. Despite use of bolus no patient had above grade I skin
toxicity.

Conclusions: Moderate hypo fractionated PMRT with and without bolus is well tolerated with minimal acute side
effects. It is important to note that use of bolus results in higher V4Gy volume of ipsilateral lung more precisely in left
side breast cancer cases.

Keywords: Intensity modulated radiotherapy, Post astectomy radiotherapy, Regional node irradiation

INTRODUCTION

Post mastectomy radiation therapy (PMRT) has shown to
improve breast cancer survival in patients with lymph
node positive disease and is important component of
multidisciplinary management of locally advanced breast
cancer.t? As per NCCN guidelines PMRT is also

recommended for node negative tumor <5 cm and with
>1mm margin with multiple high risk factors.®> Modest
hypofractionation improves convenience for patients and
is particularly beneficial in busy RT department mainly in
developing nations.* More over recent reports have
shown that hypo fractionated nodal radiotherapy was not
associated with increased arm stiffness, lymphedema or
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brachial  plexopathy compared to conventional
fractionated radiotherapy.® Result of recently published
trial from Beijing, China which treated 820 patients with
either a standard fractionation of 50 Gy in 25 fractions or
43.5 Gy in 16 fractions after mastectomy support safety
and efficacy of hypo fractionated PMRT.® When chest
wall is treated, a tissue- equivalent material known as
bolus is frequently placed on skin too reduce the skin-
sparing effects of megavoltage photons and to increase
dose to skin, subcutaneous tissue and dermal lymphatics.
The bolus techniques used by radiation oncologists when
treating the chest wall in postmastectomy setting is
heterogenous. As per international survey published in
2006 the use of bolus is frequently determined by
personal preference of treating radiation oncologist.’
Currently there is no randomized or prospective clinical
evidence to support the use of bolus with regard to
frequency of application, distribution of bolus on chest
wall and thickness of bolus As yet, there is no research on
dosimetric comparison of with and without bolus in
PMRT Consequently, it remains unknown what the
answer is. In our department we routinely use
conventional fractionation for PMRT but in view of
COVID-19 pandemic as per institution policy we started
using hypofractionation regime for post-operative breast
cancer patients which needed adjuvant radiotherapy.
Chest wall bolus was used in phase | of prescribed dose.
In this study we did dosimetric comparison of hypo
fractionated adjuvant PMRT with and without bolus and
assessed acute skin reactions during and after treatment.

METHODS

Single institution prospective study was done at DMCH
cancer center Ludhian, Punjab, India. Study was
conducted from March 2020 to October 2020. Last
follow up of patient was in November 2020. All post
mastectomy patients irradiated by hypo fractionated
regime were included in study.

Inclusion criteria

Patients with invasive breast cancer who underwent
mastectomy, non-metastatic disease and who received
adjuvant irradiation to chest wall, no restrictions on
regional nodal irradiation.

Exclusion criteria

Patients excluded were those older than 70 years, patients
with loco-regionally recurrent tumours, a history of
connective tissue disorders and/or cardiac and pulmonary
morbidities.

Procedure

Set up and treatment planning

All patients were immobilized while ‘free breathing’ in
supine position on breast board of All-in-One-

immobilization system with both arms abducted and
externally rotated. Radiopaque wires were placed on
chest wall scar area non-contrast computed tomography
(CT) images were taken from lower neck to upper
abdomen at 2.5 mm-slice thickness. CT images were
imported and contoured in Eclipse planning system
version 16.1 (Varian Medical System, Palo Alto, CA).

For clinical target volume (CTV) delineation we followed
the Radiation Therapy Oncology Group (RTOG)
contouring atlas for breast cancer.8.Regional lymph nodal
irradiation was done as per institution protocol. Planning
target volume (PTV) was generated by adding 3mm
margin around CTV. Organ at risk delineated were
ipsilateral and contralateral lung, esophagus, opposite
breast, spinal cord and heart.

Lung was contoured in pulmonary window, with
inclusion of all inflated, collapsed, fibrotic,
emphysematous lung and small vessels extending beyond
the hilar region. Hila, trachea and main bronchus were
excluded from the lung volume. Heart was delineated as
described by Feng et al. Superiorly heart starts just
inferior to left pulmonary artery and inferiorly it extends
up to the diaphragm.®

Treatment plans were generated using the Eclipse
planning system, version 16.1 (Varian Medical System,
Palo Alto, CA). All patient underwent half beam rapid
arc planning. Whole chest wall bolus was placed during
first phase of radiotherapy for up to 8 fractions. Whole
chest wall bolus was defined as bolus placed on whole
chest wall. Thickness of bolus was 1cm. Plans were
generated separately for bolus and non-bolus phases.
Patient underwent treatment on True Beam Linear
accelerator (Varian Medical System, Palo Alto, CA).
Daily CBCT was done as per institute protocol daily for
patients.

Table 1: Plan evaluation parameters.

Structure  Parameter El;?;i:i:/eed ibi\r(r:ﬁiftable
> 95% of > 90% of
95% (0, £ >
Y o P.D P.D
0

\/116% (%) ;_3;_\/; of

Ipsilateral

IEng Veay (%) <40% <50%
Viecy (%) <35% <40%
Mean dose

Heart <4 <6
(Gy)

Opposite ~ Meandose  _ <30y

breast (Gy)

Prescribed dose to PTV was 42.5 Gy in 16 fractions (2.65
Gyl/fraction). Photon optimizer, version 13.7.16 was used
for inverse optimization with 2.5mm optimization
resolution. For calculation, anisotropic analytical
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algorithm (version 13.7.16) was used and calculation grid
was 2.5mm. Jaw-tracking option was selected to reduce
the MLC leakage dose and inhomogeneity correction was
applied for all plans. The isocenter was placed at center
of PTV volume. The couch angle was set at 0 degree. The
collimator angles were set at 350, 10 and O degrees. For
left and right breast rapid arc plans 2 to 3 arcs were used
with gantry angle ranging from 179-to 300 degree and
181-to-60-degree, vise-versa respectively. Our institution
treatment planning objective are summarized in (Table
1).

These objectives were determined according to several
sources, including recommendations from the Royal
College of Radiologists.!® Objectives from the Alliance
A221505 clinical trial of hypo fractionated PMRT.!!

Target volume

For PTV, D95% and V 116% were analyzed for all
plans.D95% is minimum dose received by 95% of PTV,
which indicates the dose coverage.V116% is volume of
PTV receiving 116% of prescribed dose, which indicates
the maximum dose within PTV.

Organ at risk

For ipsilateral lung, the parameters V4Gy, V8Gy, V16Gy
and mean dose were analyzed. For opposite lung V4Gy
was analyzed. Ipsilateral lung V16Gy was calculated to
be an approximate biological equivalent dose to
evaluating VV20Gy in standard fractionation.

Heart constraints were V4Gy, V8Gy, V16Gy and mean
heart dose for left sided tumors and mean heart dose for
right sided tumor. V XGy represents the volume of organ
receiving X Gy dose and D X% represents the minimum
dose received by X % of target/OAR.

Indices

Homogeneity index

The homogeneity index (HI) has been defined in several
ways in literature.'® We used the following formula to
calculate the homogeneity index.*

HI = (D2%-D98%/Dp) x 100

Where, D2% represents the minimum dose received by
2% of PTV (maximum dose), D98% represents the
minimum dose received by 98% of PTV (minimum dose)
and Dp represents the prescribed dose. The value HI
close to zero indicates a more homogenous dose within
the PTV.

Conformity index

Conformity index (CI) has been defined in RTOG as 15.

CI RTOG = V95%RI/TV

Where V95% RI represents the volume encompassed by
95% of prescription dose and TV represents the target
volume.

All the patients underwent baseline clinical examination
before start of radiotherapy, and on weekly basis while on
treatment followed thereafter by monthly evaluation for
at least one months for assessment of acute toxicities.
During clinical visits, patients were assessed for
development and severity of any acute toxicity including
haematological and skin toxicities. All acute toxicity was
graded according to Common Terminology Criteria for
Adverse Events (CTCAE), version 5.16.

Ethical approval

Ethical approval was not taken as hypo fractionated chest
wall adjuvant radiotherapy is already established protocol
6. In addition we started it as an emergency measure
during COVID19 pandemic to reduce number of visits of
patients in department.

Statistical analysis

All data was analyzed using SPSS Statistics for
Windows, Version 20.0(IBM Corp., Aemonk, NY, USA).

RESULTS
Target volume

A total of 30 patients meeting inclusion and exclusion
criteria were analysed out of these 50% (N=15) were left
side breast cancer and 50% (N=15) were right side breast
cancer The median age of the patients was 53 years
(range: 34-66 years).The details of the patients are shown
in (Table 2).

All the patients were treated using hypo fractionated
PMRT without boost Treatment volume included chest
wall with axillary RNI in 93.3.%.(N=28).First 3
intercostal space internal mammary nodal irradiation was
done in 83.3%(N=25.).All node positive patients received
ipsilateral supraclavicular fossa irradiation.

Mean dose of irradiation to PTV was 42.3Gy in 16
fractions. Phase | of treatment was done with chest wall
bolus and in phase Il no bolus was used.

Mean dose of radiotherapy with bolus was 21.15Gy in 8
fractions and mean dose of radiotherapy without chest
wall bolus was 21.15Gy in 8 fractions. Dosimetric
comparison of PTV are shown in (Table 3 and 4).No
patient had hot spot within PTV which was 116% of
prescribed dose.

For left breast cancer, paired sample t test showed that as
compared to non-bolus plan PTV dose coverage
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(M=18.14, S.D=2.83) was better with bolus plan
(M=20.78, S.D=1.44) t (14) = 5.25, p=001, which is
statistically significant and further comparison of bolus
plan with plan sum showed that as compared to bolus
plan (M=20.42, S.D=0.44) PTV dose coverage was better
in plan sum of both bolus and non-bolus plan (M=38.30,
S.D=0.44) t (13) = 36.5, p=001,which is statistically
significant.

For right breast cancer, paired sample t test showed that
as compared to non-bolus plan PTV dose coverage (M=,
S.D=19.03, S.D=4.5) was better with bolus plan
(M=20.49, S.D-0.39) t (13)=1.25, p=0.23, which is not
statistically significant and further comparison of bolus
plan with plan sum showed that as compared to bolus
plan (M=20.49, S.D=0.39) PTV dose coverage was better
in plan sum of both bolus and non-bolus plan (M=38.25,
S.D=2.33) t (13)=28, p=001, which is statistically
significant.

Organ at risk

Detailed lung constraints are shown in (Table 5). T test
showed that for left sided breast cancer, as compared to
bolus plan, low dose volume mainly V 4Gy of ipsilateral
lung (M=45.91,S.D=6.94) was less with non-bolus plan
(M=44.04, S.D=7.39), t (14)=2.74, p=0.01, which is
statistically significant. Further low dose volume mainly
VA4Gy of ipsilateral lung was less in non -bolus plan
(M=49.0, S.D=13.73) compared to plan sum which
included both bolus and non-bolus plan (M=77.9,
S.D=14.5) t (15)=5.58, p=0.01, which is statistically
significant. Low dose volume and mean dose to heart was
not statistically different in bolus and non-bolus plan for
left sided breast cancer as shown in (Table 6).

In plan sum which included both bolus and non-bolus
plan mean dose to heart was 4.2Gy,to esophagus was 13
Gy and to opposite breast was 2.4Gy

Monitor units

Monitor unit used are show in (Table 7).

We found no significant difference in monitor unit used

in bolus and non-bolus plans for both left and right sided
breast cancer patients

Table 2: Demographic details of patients.

Patient related variable Number (%

Histology

Infiltrating ductal carcinoma 29 (96.7)
Others 1(3.3)
Grade of tumor

Gx 3(10)
Gl 6 (20)
G2 16 (53.3)
G3 5 (16.7)
Pathological T stage

TX 1(3.3)
pTO 2 (6.7)
T1 4 (13.3)
T2 20 (67.7)
T3 2(6.7)
T4 1(3.3)
Pathological N stage

NXx 1(3.3)
NO 6 (20)
N1 4 (13.3)
N2 8 (26.7)
N3 11 (39.7)
Final post op HPT stage

pCR 2 (6.7)
1A 2 (6.7)
1A 3(10)
11B 4 (13.3)
A 7 (23.3)
111B 2 (6.7)
IC 10 (33.3)
Hormone receptor positivity

Positive 18 (60)
Negative 12 (40)
Her2/neu status

Positive 9 (30)
Negative 21 (70)
Chemotherapy prior to

radiotherapy

Neoadjuvant 9 (30)
Adjuvant 28 (93.3)

Table 3: Dosimetric comparison of PTV with and without bolus of left and right sided breast cancer.

L eft side

Right side

With bolus Without bolus With bolus Without bolus
PTV Dosos 20.78+1.44 18.14+2.83 20.49+0.39 19.03+4.5
HI 0.24+ 0.04 0.41+0.16 0.24+0.03 0.35+0.17
Cl 1.21+0.04 1.06+0.14 1.06+0.30 1.04+0.06
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Table 4: Dosimetric comparison of PTV with bolus and in plan sum (combined with and without bolus) of left and
right sided breast cancer.

Variables ~ Left side _Right side _

With bolus Plan sum With bolus Plan sum
PTV Dgso 20.42+ 0.44 38.30 +0.44 20.49+0.39 38.25+2.33
HI 0.24+ 0.04 0.11+0.09 0.24+0.03 0.11+0.08
Cl 1.21+0.16 1.04+0.39 1.06+0.30 1.04+0.06

Table 5: Dosimetric comparison of lung dosage with and without bolus of left and right sided breast cancer.

Variables Left breast Right breast
With bolus Without bolus P value  With bolus Without bolus P value
Ipsilateral lung
V 4oy 45.91+6.94 44.04+7.39 0.01 45.02+4.3 47.21+8.24 0.36
V sey 24.13+2.12 23.70+2.45 0.10 22.70£2.13 23.81+3.69 0.34
V 166y 9.45+3.05 9.16+3.05 0.30 8.35+1.51 8.96+2.96 0.41
Mean 5.92+0.46 5.79+0.45 0.11 5.83+0.34 61.15+1.16 0.35
Contralateral lung
Viey 16.39+7.84 16.37+6.67 0.97 8.32+5.08 12.32+11.19 0.21
Mean 2.22+0.77 2.19+0.73 0.62 1.79+0.31 2.03+0.17 0.26
Table 6: Dosimetric comparison of heart dosage with leukocytopenia. Again, all these patients had received
and without bolus of left sided breast cancer. adjuvant chemotherapy.
Table 8: Hematological toxicity following hypo
Bolus Non-bolus P value fractionated chest wall radiotherapy.
Vagy 17.6 £16.1 16.5+£14.8 0.43
Vsoy 7.8+10.1 6.78.8 0.47 ﬁ‘wte odical At Of”e (e
Viscy 1.9+2.6 0.75+1.1 0.50 toe)z]ce;:c’ ogica completion ?atéiaicnthera
Mean 3.2£1.7 2.0+81.2 0.50 :
Anemia
Table 7: Mean value of MU used in with and without g::gz ? %6 ‘215
bolus plan for left and right sided breast cancer.
Grade Il 5 1
Grade I 2 0
' Left breasst Grade IV 0 0
With bolus 942.7+215 0.73 Leukocytopenia
Without bolus 935.5+190 Grade 0 22 28
Right breast Grade | 6 2
With bolus 1036+396.4 0.46 Grade Il 2 0
Without bolus 1022.79+113.3 Grade Il 0 0
Grade IV 0 0
Acute toxicities of treatment Thrombocytopenia
Grade 0 30 30
Prior to radiotherapy, 16.7% (N=5) had grade | anemia, Grade | 0 0
16.7% (N=5) had grade Il and 6.7% (N=2) had grade Il Grade Il 0 0
anemia. In addition all these patients had received prior Grade I11 0 0
adjuvant chemotherapy. At end of radiotherapy 20% Grade IV 0 0
(N=6) had grade | anemia and 6.7% (N=2) had grade II
ane_mia. There was no grade 11 anem?a at end c_)f At end of radiotherapy 20% (N=6) had grade |
rad_lotherapy._ Also, no patient had worsening of anemia leukocytopenia and 3.3% (N=1) had grade Il anemia. Chi
while on radiotherapy. At one-month post radiotherapy 4 square test suggested that there is no significant
patients had grade | anemia and 1patient had grade Il difference in grade | and 1l of leukocytopenia after

anemia. Before start of radiotherapy 10% (N=3) had

. completion of radiotherapy, X? (1) = 2.0, p=0.15. At one-
grade | leukocytopenia and 3.3% (N=1) had grade Il
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month post radiotherapy 2 patients had grade |
leucopoenia patient had thrombocytopenia Acute
hematological toxicity of group are shown in (Table 8).

All patients were observed for skin toxicity as per acute
Radiation Therapy and Oncology Group ( RTOG)
morbidity scoring criteria.76.7% (N=23) has grade 0 skin
reaction and 20% (N=6) had grade | skin reaction. One
patient did not come on follow up during radiotherapy. It
is important to note that there was no grade Il or 111 skin
toxicity seen in our study. After 1-month post
radiotherapy 93.3% (N=28) had grade O toxicity and
3.3% (N=1) had skin | toxicity Paired sample t test
showed that as compared to skin toxicity after completion
of radiotherapy, the recovery in dermatological toxicity at
one-month post radiotherapy was better (M=0.17,
S.D=0.39) t (28)=2.4, p=0.023, which is statistically
significant. Bar diagram of acute skin reactions are
shown in (Figure 7).

E
3
[ Zs
1 l.- J L

i hreasn T B aen ot sy et
RT completion 1 menth past RT

Figure 1: (A, B) Recovery from acute skin toxicity
after RT (=0.023).

DISCUSSION

The superiority of hypofractionation PMRT in terms of
PTV coverage, normal tissue sparing and dose
homogeneity has been demonstrated in previous
studies.”*® Moreover,there is no established consensus
regarding the use of bolus for delivery of chest wall
PMRT. Furthermore, there is a significant clinical
variation in use of bolus, often at the discretion of
individual clinician. Likewise, regimes have been
developed with bolus application for a proportion of
radiotherapy fractions. Most importantly, these regimes
have been shown to be effective in increasing surface and
skin dose in overall treatment, even though a bolus is not
used for every fraction.’® Presently there is paucity of
data which has compared hypo fractioned chest wall
irradiation with and without bolus. It is important to note
that our study has shown that target coverage is better
with hypo fractionated plan sum PMRT which included
both with and without bolus plan with HI of 0.11+0.09
for left sided and 0.11+0.08 for right sided plan along
with CI of 1.04+0.39 and 1.04+0.06 for left and right side
respectively as compared to plans with only bolus or no
bolus used. Likewise, Camarota et al study has also

demonstrated that hypo fractionated radiation techniques
offered superior dose homogeneity PTV coverage.?

Studies have shown that target coverage tends to decrease
in PTV with RNI, so was with our study. The PTV D
95%was 91% of prescribed dose in plan sum PMRT
which included both bolus and non-bolus plan.?* Most
importantly, this underdosing is a result of geometric
miss of PTV chest wall at the medial or lateral ends, as
attempting to cover the entire PTV leads to beam passing
through the contralateral breast, or excessive dose to lung
and heart. Similarly, Tanaka et al., also showed the mean
V90 and V95 seen with free breathing technique were
96.2% and 91%, respectively

The addition of RNI does potentially increase the rate of
pneumonitis as more lung is exposed to treatment fields
and was noted to increase pneumonitis rates in the MA-
20 trial compared to WBI without RNI (1.3% vs. 0.2%, p
= 0.01).22 While limited prospective data exist regarding
hypo fractionated chest wall with RNI and pneumonitis
risk. However,a small study from Belgium demonstrated
a reduced risk of pneumonitis with hypofractionated RNI
compared with standard fractionation RNI which was
confirmed by non-randomized data from Thailand and
Greece. 224 1t is important to note that we in our study
was able to achieve ipsilateral lung V 16Gy 23.4 % ,S.D
2.1 in plan sum PMRT which included both bolus and
non-bolus plans.

Chang et al reported that no significant changes were
found in cardiac function (ejection fraction,summed
stress defect scores) after radiotherapy with mean heart
dose of <5Gy. We were able to achieve 4.2Gy mean heart
dose of plan sum PMRT which included both bolus and
non-bolus plans.?526

Hypofractionation does not appear to pose a higher risk
of cardiac complications when compared to conventional
RT. For example, in the report by Chan et al., with a
median follow up of more than 14 years, the excess death
due to cardiac causes was similar between conventional
and HFRT (4.8 and 4.2%, respectively).?” On the other
hand, there is a potential increase in risk of late
cardiotoxicity with more extreme hypofractionation.
Likewise, a report by Tjessem et al., suggested that
severe hypofractionation (43 Gy in 10 daily fractions)
could increase the risk of cardiac injury.?® Thus caution
must be exercised in adopting a more aggressively hypo
fractionated regimen more precisely, for left sided breast
cancer.

On comparing with and without bolus plans we found
that bolus plan resulted in significant (p value 0.01)
higher ipsilateral lung dosage mainly the low dose
volume (V 4Gy ) in left breast cancer patients but no
significant change was seen in V8Gy ,V 16Gy and mean
dosage. In sum, we found that application of bolus is the
cause of increase in low dose volume regions of
ipsilateral lung in left sided breast cancer patients.
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In our study haematological toxicity secondary to RT was
generally low, moreover, it is at least partially the result
of prior chemotherapy received by the patient. Similarly,
Deshmukh et al conducted an observational prospective
study on 56 patients with breast cancer who underwent
mastectomy and adjuvant chest wall with or without
axillary lymph nodes irradiation (2.66 Gy/fr., 5 fractions
per week, total dose 42.5 Gy), and found the incidence of
acute haematological toxicity to be wvery low.?®
Furthermore, the reported toxicities may have been the
result of prior chemotherapy received by patients, and
thus their association with radiotherapy is not justified.

Acute skin toxicity experienced by our patients was
generally mild, specifically, none of patient experiencing
moist desquamation at the completion of treatment. In
contrast, there were only grade | reactions at the
completion of treatment, which resolved in 93.3% of
patients over subsequent one month follow up. Likewise,
in a similar report by Nandi et al., none of the patients
developed grade IV acute reactions.* It is important to
note that in a study by Arti et al, moist desquamation
(MD) was higher in patient undergoing conventional
(10.9%) compared with hypo fractionated therapy (1.8%;
P=0.05) PMRT.® Similarly, another study comparing
conventional with hypo fractionated radiotherapy
reported that conventional fractionation was associated
with significantly higher rates of grade >2 dermatitis.?
Most importantly ,acute skin toxicity with hypo
fractionated PMRT appears to be moderate and is usually
self-limited, provided care is taken to avoid significant
dose inhomogeneity. Futhermore, data from retrospective
studies suggest that large dose inhomogeneity (V>107%)
predisposes to more severe acute skin reactions.%
Likewise. two randomized trial has shown that IMRT
compared to two-dimensional radiotherapy resulted in
decreased acute skin reactions.®*3 Some studies have
shown that the use of a bolus is associated with greater
acute and late effects including moist desquamation and
skin telangiectasia.®®* On the other hand Soong et al
reported no difference in acute toxicity was seen between
the bolus and no-bolus groups.®” It is important to note
that in this study thickness of bolus used was 0.5cm and
was applied on alternate days. Most importantly, the
reason why we did not have moist desquamation reported
in our study could by that we used 0.5cm bolus only for
first eight fractions of our hypo fractionated PMRT
regime. In addition, there was no dose inhomogeneity in
all our rapid arc plans.

Limitation

Limitation of our study was that we was not able to report
on late toxicity. However our study results suggest that
acute side effects were minimal with use of 0.5cm bolus
for first 8 fractions of moderate hypo fractionated PMRT
regime. More precisely, especially for left sided breast
cancer patients bolus use resulted in significant higher
low dose volume in ipsilateral lung. Consequently,
clinicians can take into consideration the indications for

use of bolus after PMRT as highlighted by Vu et al,
which include skin involvement, inflammatory disease,
close or positive margin or LVI-positive tumours. Other
limitation of our study was that sample size was less.

CONCLUSION

The conclusion of our study is that PTV coverage is
statistically significant better in plan sum PMRT of both
bolus and non-bolus compared to non-bolus and bolus
plans. Respectively in both left sided breast and right
sided breast cancer patients. In contrast, use of bolus
result in statistically increase in low dose volume mainly
V 4Gy of ipsilateral lung in left sided breast cancer
patients. Acceptable acute tolerance is seen with
moderate hypo fractionated PMRT and it should be
considered a viable option in chest wall and regional
irradiation.

Further large RCT in this area would be helpful in
clarifying the role of bolus in post mastectomy patients
undergoing moderate hypo fractionated regime
radiotherapy.
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