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Results: The 2 plans, revealed a comparable good dose coverage, V95
>95% of PTV. V105% of doses were observed in less than 10% of the
(PTV). D max. < 110% of prescribed doses in FiF-FP and > 110% for
3D-CRT. D mean of PTVs were 101.1% for 3D-CRT versus 100.1%
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for heart and ipsilateral lung in the 3D-CRT had an edge over FiF-FP.
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breast. (MUs ) needed to deliver 3D-CRT with wedge plan were more
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This technique lead to good expected breast irradiation outcome and
encourages breast conservative surgery in developing countries
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Introduction:-

Radiotherapy Postoperatively is a standard in combined treatment of breast cancer. Conventional radiation is relied
on tangential portals. Most frequently prescribed dose is fifty gray in twenty five fractions in five weeks (1).
Ordinary arranging of dose distribution on the basis of two tangential wedged fields, regularly comes out suboptimal
doses to the target volume; particular part of the target volume receives less than ninety five percent of the dose and
another part receives more than one hundred and seven percent of the dose. The distribution factor negatively affects
the cosmetic effect as well as the treatment outcome (2-4). The radiation techniques of breast cancer treatment differ
at different establishments, radiation dose issue conveyance to the post mastectomy chest wall or to the breast after
conservation stays difficult. In the conventional breast radiotherapy strategy, the beam arrangement composed of
two tangential glancing portals (5), with acceptable coverage of the target, while decrease the dose to neighboring
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basic structures (i.e. lung, heart, and normal breast). dynamic or Physical wedges are usually added to these
tangential beams so as for changes compensation in external contours and to improve the entire breast dose
uniformity (6).

Many researchers have explained the different strategies including intensity modulated radiotherapy, three non-
coplanar conformal fields, field-in-field technique for dosimetric improvements, benefits and sparing of organs at
risk, (8). The field in field technique helps to qualify dose homogeneity to the planning target volume (PTV) while
decreasing the absorbed dose in irradiated organs near the PTV(7).

Aim of work:-
Our aim to perform a comparable study of field in field radiotherapy and three dimensional conformal radiotherapy
with wedge used in whole breast irradiation from dosimetric point of view.

Methodology:-

We included thirty patients with left breast cancer who underwent conservative surgery from May 2014 and
August 2016 at Clinical Oncology Department, Zagazig University, Egypt. Patients received a dose as fifty gray
to the whole breast in twenty five fractions, the tumor bed was covered by a boost dose after whole breast
irradiation , 6-15MV photon beam was probably selected according to the plan for better dose distributions.
Enrollment of patients with left breast cancer to evaluate doses received to the heart . The planning system was
Precise treatment planning station. Two techniques were used for the treatment planning ,three dimensional
conformal radiotherapy (3D-CRT) with wedge and Field-in-Field—Forward-planned (FiF-FP). Tangential plan
technique consisting of medial and lateral fields to treat the breast.

Procedures:-

Patients were positioned supine comfortably and the arms above the head ,immobilized on the breast board .
Computed tomography (CT ) stimulation was done for each case and it was done from the angle of the mandible to
5 cm below the breast, of 3 mm thickness.

The target volumes and organs at risk like the heart, the ipsilateral lung, and the contra-lateral breast, were
delineated . The intact breast PTVs were delineated 3-5 mm under the skin surface because of build-up region from
the PTVs. The borders of fields were defined by radio-opaque wires at simulation step . The field borders were
defined as :- medially, midline ,superiorly, lower border of clavicle, 2 cm around the defined breast parenchyma for
inferior and lateral border.

Comparison of Treatment Techniques:-

A comparison between two techniques was created to evaluate the dosimetric parameters:-

1) Conformal Plan with wedge (3D-CRT) : we used two parallel opposing tangential beams to cover the breast
tissue , to diminish organs at risk dose(i.e. contralateral breast, ipsilateral lung and heart). Wedges were then added
to medial and lateral tangential beams for better dose homogeneity to the (PTV) in trials to decrease dose volumes
to the heart and lung as permissible .

2) Field in Field Forward planned (FiF-FP):

In this technique, we used two open tangential fields according to the geometry defined during simulation for better
to the breast volume dose distribution. Firstly equal weights were created to the two open tangs .We calculated the
better dose distribution. Subfields from 3 to 4 fields were manually created by multi-leaf Collimator (MLC) to
improve dose homogeneity and to decrease overdose in the (PTV) . Subfields were created by the copy of the
tangential fields, and pasted it as an open field. In BEV, with the help of MLC, we shielded the volume which
received more than hundred of the prescribed dose. subfields were created by manually fitted MLC’s to “hot” areas.
Opened beam area receives query eighty percent of the dose and the subfields contribute query twenty percent
Finally, the main field and subfields were combined in one portal.

Plans Evaluation:-

The dose volume histograms (DVHs) were done for (PTVs) and Organs at Risk (OARs).
The dosimetry parameters that were used are:

1) V95 is the volume of (PTV) received 95% of the prescribed dose.

2) V105 is the volume of (PTV) receives 105% of the prescribed dose.

3)D. mean and D. max are the mean and maximum dose of (PTV) and (OARS).
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4) D. min is the minimum dose received to (PTV) .

5) V20 and V30 are the volume of the heart and the ipsilateral lung receive 20% and 30%of the prescribed dose.
6) V5 is the volume of the contralateral breast receives 5% of the prescribed dose.

7) Quality of coverage rrog = Minimal isodose surrounding the target / Reference isodose).

8) Homogeneity index rrog = Maximum isodose in the target / Reference isodose).

Results:-

Dosimetric characteristics of (PTV): We observed that the 2 plans (3D-CRT) and ( FiF-FP) revealed a comparable
good dose coverage. V95 was greater than 95% of (PTV) with statistical non significance (p = .671). V105% of
doses were observed in less than 10% of the PTV with statistical significance (p = .000). The mean doses of (PTV
Jwere 101.1 for (3D-CRT )versus 100.1 for (FiF-FP )with statistical significance(p =.041) (Table 1).

Homogeneity index of PTVs were of statistical significance for 3D-CRT versus FiF-FP respectively, (1.11+0.01 vs
1.08+0.01) (p =.001), while quality of PTVs coverage were of statistical non significance 0.8+0.03 vs 0.8+0.06(p
=.565) (Table 1).

Dosimetric characteristics of Organs At Risks (OARs): We observed that all the values were less than the
tolerance doses of OARs . Also, the two plans were equivalent in sparing risk organs. The differences between
planning techniques shown statistical significance in mean doses to the contralateral breast, heart and ipsilateral lung
with a small decrease of the mean doses to OARs were present in the FiF-FP in comparison to 3D-CRT(Table 2)..
The doses of volume data for OARs( ipsilateral lung and heart ) in terms of V20 Gy and V30 Gy for (3D-CRT
)treatment plans had an edge over( FiF-FP )plans with a statistical significance(Table 2).

Maximum doses received were higher for 3D-CRT treatment plans than FiF-FP plans with a statistical significance
as in D-max of the heart and non-statistical significance in D-max of the ipsilateral lung (Table 2).

Tablel:- Comparison of the dosimetric characteristics of PTV.

Dose Parameter 3D-CRT with wedge FiF-FP P value
Mean + SD(%) Mean + SD(%)

D mean 101.1 1 100.1 £2.3 .041

D maximum 111 £1.43 108.8 £1.45 .000*
D minimum 80.3+£3.2 80.8 £6.8 .558
V95 95.4+2.5 952 +1.7 671
V105 6.7+1.6 4.6 +1.5 .000*
Homogeneity index 1.11+0.01 1.08+0.01 .001
Quality of coverage 0.8+0.03 0.8+0.06 .565

PTV,planning target voulum , 3D-CRT ,3D-Conformal Plan with wedge,
FiF-FP,Field-in-Field—Forward-planned -* Highly significant.

Table2:- Comparison of the dosimetric characteristics of OARs

Dose parameter 3D-CRT with wedge FiF-FP P
Mean + SD(%) Mean + SD(%) value
Ipsilateral D mean 16.7 +4.6 16.2£35 .000*
lung D maximum 99.4+1.1 96.5+1.6 587
V20 59425 5.1+2 .000*
/30 4.06+1.9 3.4+1.7 .000*
Heart D mean 12.7 £5.2 7.8 1.7 .001
D maximum 89.3+1.7 85.2 4.1 .000*
V20 16.5+4.3 15.4 5.2 .001
/30 16.06 +5.5 14,5 +4.6 .000*
Contralateral | D mean 2.5+.08 1.1+.014 .000*
breast D maximum 23.6 +2.01 24.06 +3.4 337
V5 1.08 £0.44 0.8 £0.3 .000*
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Table 3:- Comparison of the monitor units(MUs) used for both technique .

Dose Parameter 3D-CRT with wedge FiF-FP P
Mean + SD(%) Mean + SD(%) value
Medial tangs 162.16+5 113+2.2 .000*
Lateral tangs 156.5+5.4 107+1.6 .000*
Total MU 318.6+10.3 220+2.9 .000*

Table 3: Shows the monitor Units (MUs) for the 2 plans. The mean of total MUs needed to deliver 3D-CRT with
wedge plan was (318.6+10.3) which was more than the values needed to deliver FiF-FP(220+2.9) with statistical
significance (p=.000)

Discussion:-

Conservative surgery and postoperative RT is an important treatment for early stage breast cancer.Various 3D CT
breast radiotherapy techniques facilitate a homogenous dose distribution in PTV while sparing OARs. The tangential
field technique with wedge filters, which is used to optimize the dose distribution, have been shown to provide an
excellent local control with rare long term complications (10, 11). The main drawbacks of wedge technique are as
the angle increases, the scatter component from the wedge also increases resulting in increased patients undesired
dose (12-14). Also with treatment plans performed with tangential fields, as the wedge angle used to decrease the
extra dose at the top of the breast results in the medial and lateral beam entries dose increase (8).Many investigators
showed that use of the field in field plan improve dose distribution during whole breast irradiation (8, 9, 15-18).
The multileaf collimator is used instead of wedges for field in field technique. The use of multileaf collimator
decreasing scattered doses to OARs when compared to conventional tangential field technique with wedges (19-20).
Moreover, some hot inhomgenities may stay after the use of wedge because of extreme tissue geometric extremes,
this can be avoided by adopting the field in field technique (12).

In the present study a comparison of field in field radiotherapy and conformal radiotherapy with wedge which are
usually used in whole breast irradiation in left-side breast cancer patients and found that field in field technique
was superior to CRT technique with wedge in terms of dose homogeneity in PTV and absorbed dose in OARs.

In our study, V105 of PTV , V20, V30 for the heart and lung ,V/5 for the contralateral breast in the field in field arm
were less with statistical significance. Also, V95 of PTVs in the field in field arm were decreased with non-
significance.

G. Yavas et al, reported that , the FIF technique significantly reduced the V5, V10, V20, V30 and V40 values of the
contralateral breast while heart volumes receiving 2, 30 and 40 Gy were decreased significantly. Similarly, V2, V10,
V20 and V30 and V40 values for the ipsilateral lung were significantly reduced with FIF technique when compared
to CRT technique(7).

In our study, there was decrease of the mean dose to OARs in the FiF-FP than 3D-CRT plan : contralateral breast
(1.1 +.014 versus 2.5+ .08),heart : (7.8 £1.7 versus 12.7+ 5.2 )and ipsilateral lung :(16.2 £3.5 versus 16.7+4.6)
respectively.

Zakiya Salem Al-Rahbi et al, reported that the mean doses to ipsilateral lung, contralateral breast and heart OARS
(V20 ipsi.lung, contralateral breast, V30 Heart,) are the least with IP-intensity modulated radiotherapy than other
techniques of conformal radiotherapy CRT, FiF-IMRT , and electronic tissue compensation methods( E-COM)(6).
Many studies resulted in more risk incidence of second cancer of contralateral breast irradiation dose (21).

Our results revealed that the monitor units needed to deliver 3D-CRT with wedge plan (318.6+10.3) were more
than the values needed to deliver FiF-FP(220+2.9) with statistically significance (p=.000) , Zakiya Salem Al-
Rahbi et al, reported that the average monitor units used in inverse plan of intense modulated radiotherapy (437)
were about twice the value needed to deliver 3Dimensional conformal radiotherapy (P) (278), 3D-CRT (D)(235) and
Field in field IMRT(227) (6) , Guang-Hua Jin et al, reported that the average monitor units of VMAT plan
(363.7+45.3) were significantly smaller (P<0.05) than that of 7-IMRT (513.4+83.3MU).VMAT technique was better
in the irradiation MUs in comparison to 7-IMRT. Also, VMAT plan had advantages in reducing the volume of high

dose with increased volume of lower dose(22)., G. Yavas et al, reported that the monitor units required for the FIF
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technique were lower when compared to CRT technique(7). In field in field strategy, the monitor units were adjusted
among the sub-fields and even an increase in the number of sub-fields wouldn't have much change in the MUs. This
is the largest value of using FIF strategy in irradiation (12).

Conclusion:-

Field in-field forward planned technique had better PTV dose homogeneity than conformal Radiotherapy with
wedge and with less doses to OARs.  The used monitor Units (MUs) were less in Field-in-Field-Forward-planned
with less time on the machine and less machine consumption. This technique improves breast irradiation outcome
and encourages breast conservative surgery in developing countries.
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