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 Breast cancer is the most prevalent cancer in women worldwide. The aim 

of this study is to compare dosimetric parameters obtained by different 

physicists and planning techniques in treatment planning and dose delivery 

for 3D-conformal radiotherapy using wedged and field in field (FIF) 

techniques for breast cancer. Radiotherapy treatment data of 15 patients 

with left breast cancer in stage II were evaluated for wedged and FIF 

techniques. These plans were compared based on evaluating the accuracy 

of physicists in treatment design in the term of the dose to planning-target-

volume (PTV) and organ-at-risk (OAR). The results demonstrated a 

statistical difference between treatment planning of two physicists. FIF 

establishes better dosimetric parameters including Dmax and V95 Gy for PTV, 

Dmean, V20 Gy, and V30 Gy in lungs, Dmean, V5 Gy, V20 Gy, and V25 Gy in heart, and 

Dmean and D2 in LAD. Designed plans by first physicist showed higher 

uniformity in dose distribution in PTV and lower dose to OARs which will 

lead to reducing radiobiological complications. According to both physicist 

results, FIF significantly reduces hot spots and obtains better dose 

distribution in PTV. Furthermore, by FIF, the received dose to the left lung 

is considerably decreased which is accompanied by a risk reduction for 

pulmonary complications. Physicist's ability affects the accuracy of 

achieving dose conformity for PTV and protection for OARs. FIF 

technique establishes better curative efficiency and better coverage in PTV 

as well as higher protection of OARs. 
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1. INTRODUCTION 
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Breast cancer is one of the most popular cancers in women. Conventional treatment methods for this type of 

cancer include surgery, radiotherapy, and chemotherapy. Radiotherapy is a standard treatment for stage II 

breast cancer that follows breast-conserving or mastectomy surgery [1]. Achieving an efficient radiotherapy 

treatment planning depends mainly on transfer of maximum dose to the planned target volume (PTV) and 

minimum possible dose to organs at risk (OARs). Accordingly, any strategy that is able to provide higher 

adoption between tumor volume and PTV in addition to limiting dose to OARs establish state-of-art treatment 

planning. To achieve this aim and generate a homogeneous and conformal dose distribution, wedges and 

multi-leaf collimators (MLCs) are applied. In breast cancer, physical wedges are generally used due to 

curvature shape of breast surface and its tissue heterogeneity [2], [3]. The wedged technique is prevalent in 

conventional radiotherapy (CRT) [4]. The field-in-field (FIF) technique that uses MLCs is appropriate for 

implementation of three-dimensional conformal radiotherapy (3D-CRT) [4- 9]. The optimization of dose 

distributions in FIF technique is performed by several sub-field. So far, several comparative analyses between 

these techniques have been performed in various studies [3], [6], [7], [10- 22]. The results of these studies 

show that FIF technique establishes better coverage in PTV and higher protection of OARs. More suitable 

dose distribution was reported by using this technique in post-surgical radiotherapy of the breast cancer [14]. 

 

Despite the use of these advanced techniques for higher protection of OARs, radiotherapy is inevitably 

associated with side effects. In radiation oncology, medical physicist, as an important member of health care 

team, can reduce or alleviate these side effects. The development of innovative treatment planning techniques 

has been one of the major accomplishments of the physicists [23], [24]. In general, the roles of medical 

physicists have been reviewed in various studies [24- 26]. The results of these studies show that the 

involvement of physicists in clinical examination and risk assessment is very considerable. However, 

evaluating the impact of practical abilities and skills of physicist in achieving more suitable dosimetric 

parameters in treatment planning and dose delivery is a very important issue in this field. 

 

Accordingly, the aim of the present study is to investigate the effect of variability of dosimetric parameters 

in treatment planning for two physicists in wedged and FIF treatment techniques for radiotherapy of stage II 

of the left breast cancer. For this purpose, the physicist results were evaluated by comparing various 

dosimetric criteria of the two mentioned treatment techniques and then, the most effective technique was 

determined by evaluating the uniformity and conformity of the dose distribution in PTV and received dose to 

OARs. 

 

2. Materials and methods 

In this study 15 patients with left breast cancer in stage II were investigated. First, the computed tomography 

(CT) (NeuViz 16, Neusoft Medical Systems Co, China) images were acquired for all patients to obtain their 

anatomical information. Then, the treatment planning process was performed by two expert physicists at 

Alborz Cancer Institute (Karaj, Iran), to assess the effect of variability in their accuracy in treatment planning. 

It should be emphasized that the patients were not exposed to radiation and only their information were used 

for treatment planning by physicists. The present study was conducted following the approval by the Ethical 

Committee of Shahid Beheshti University of Medical Sciences (Iran, with ethical code number of IR. SBMU. 

MSP. REC.1399. 790). 

 

As mentioned before, two treatment techniques included wedged and FIF techniques were considered to 

improve the dose distribution of treatment planning in the form of 3D-CRT. For treatment, siemens ONCOR 

linear accelerator (Siemens Healthcare, Erlangen, Germany) in 6 MV photon beam was used. All patients 

received a prescribed dose of 50.00 Gy in 25 fractions and treated with 3D-CRT treatment planning method. 

Dose calculations were performed by a Prowess Panther (Version 5.7, Prowess Inc., Concord, CA, 
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USA) treatment planning system (TPS) for PTV and OAR. The OARs for each planning are included right 

lung, left lung, heart, and left anterior descending artery (LAD). Comparison between two plans designed by 

each of the physicists was quantitively evaluated and compared for the mean dose (Dmean), maximum dose 

(Dmax), minimum dose (Dmin), doses to 2% (D2) of LAD, and volume receiving greater than 5%, 20%, 25%, 

30%, 90%, and 95% of the prescribed dose which is shown as V5 Gy, V20 Gy, V25 Gy V30 Gy, V90 Gy, and V95 Gy, 

respectively. 

 

2.1 Characteristics of patients 

The radiotherapy treatment data of 15 patients with stage II left breast cancer were investigated in at Alborz 

Cancer Institute. The characteristics of the patients including number of patients, age, prescribed dose (Gy), 

PTV volume (cc), and volumes of OARs (cc) are presented in Table 1. 

 

2.2 Treatment planning 

To obtain the anatomical information of all patients, CT images were acquired by using 16-slice CT scanner 

with 3 mm of slice thickness in axial plane. CT datasets were transferred to Prowess TPS in which dose 

calculations with 3mm of resolution were performed based on fast photon effective (FPE) algorithm. 

 

Plans were designed by two medical physicists with seven- and five-years’ experience. Definitely, experience 

and knowledge of physicist play important role in more efficient treatment planning because evaluation of 

plan to achieve the optimized plan, such as DVH analyzes, can be different of physicist perspective. 

 

For all the cases, two plans were generated based on wedged and FIF techniques. In existing linac, a physical 

wedge made of lead alloy is available in four angles (15°, 30°, 45°, and 60°) and four orientations (in, out, 

right, and left). In this study, wedge angles and directions were adjusted based on receiving at least 95% of 

the 50.00 Gy (prescription dose) to PTV. For this purpose, two wedge angles of 15 and 30 degrees were 

applied which were appropriate to achieve more homogeneous dose distributions in PTV. FIF technique was 

implemented using MLCs. To achieve the most appropriate homogeneity in FIF technique, two subfields 

were used and to determine the optimized FIF plans, the dose volume histogram (DVH) and 3D dose 

distribution were evaluated. 

 

Clinical target volume (CTV) was determined by a professional oncologist, and PTV is also considered with 

10 mm isotropic margin to account for the uncertainties of the patient positioning, changes in CTV 

delineation, and patient movement. After this stage, the OARs, such as the right lung, left lung, heart, and 

LAD were determined by the oncologist. 

 

DVH of the wedged and FIF plans were computed for the lungs, heart, LAD, and PTV for all patients. To 

quantitatively compare the two plans, various parameters were calculated. Dmax, Dmin, V90 Gy, and V95 Gy were 

used for the PTV. The effective dosimetric parameters for the OARs were considered according to, Dmean, V20 

Gy, and V30 Gy for lungs, and Dmean, V5 Gy, V20 Gy, and V25 Gy for heart, as well as Dmean and D2 for LAD. The 

standard deviation in each value was reported as the uncertainty. 

 

2.3 Statistical analysis 

Statistical analysis was conducted using the Statistical Package for the Social Sciences (SPSS) software 

(version 16, SPSS Inc., Chicago, USA). Kolmogorov–Smirnov and Shapiro-Wilk tests were used to check 

the normality of data distribution. To interpret the results for normality test, the p-value as a key output was 

examined at significant level of <0.05. If the p-value is less than or equal to 0.05, the null hypothesis is 

rejected and it concluded that data distribution does not follow a normal distribution [27]. For parameters 
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with normal distribution, paired t-test was calculated to examine the difference between the plans obtained 

by wedged and FIF techniques. For parameters with abnormality of data distribution, non-parametric 

Wilcoxon test was used. To interpret the results of both analyses, the p-value was calculated at significant 

level of p < 0.05 which means that if p-value is less than 0.05, there is a significant difference between the 

two techniques [28]. 

 

3. Results 

Sample isodose curves for wedged and FIF techniques in transvers, sagittal, and frontal views obtained by 

planning of the first physicist are shown in Figures 1 and 2, respectively. Sample obtained beam’s eye views 

of subfields in the FIF plans for a typical tangential field breast planning performed by the first physicist are 

illustrated in Figure 3. Qualitatively, DVH comparisons for wedged and FIF techniques for the two physicists 

are presented in Figure 4. 

 

The values of parameters obtained from DVH analysis of all patients are quantitively summarized in Tables 

2 and 3. Dosimetric parameters included Dmax (Gy), Dmin (Gy), V90 Gy (%), and V95 Gy (%) for PTV for the 

wedged and FIF plans designed by the two physicists are presented in Table 2. In this table, the values of 

mean, standard deviation (SD), and range included maximum and minimum are reported as the descriptive 

statistics. Moreover, the results of Kolmogorov–Smirnov and Shapiro-Wilk tests are presented as well to 

check the normality. As it is shown, according to results of the first physicist, all parameters in PTV have 

normal distributions but, the results of the second physicist indicate that Dmax and Dmin have abnormality in 

distributions. In the following, similar results and descriptive statistics for OARs including the right lung, left 

lung, heart, and LAD are summarized in Table 3. It is emphasized that various dosimetric parameters for the 

OARs were considered such as Dmean, V20 Gy, and V30 Gy for lungs, Dmean, V5 Gy, V20 Gy, and V25 Gy in heart, and 

Dmean and D2 for LAD. Accordingly, based on the planning of the first physicist, all parameters for OARs for 

both plans have normality in data distribution. The results of the treatment planning obtained from the second 

physicist indicates that except for Dmean in left lung and D2 in LAD, other parameters have normal 

distributions. 

 

In the following, to examine the difference between the wedged and FIF plans, the non-parametric Wilcoxon 

test was used for distributions with abnormality and paired t-test was calculated for normal distributions. 

Accordingly, the results of this dosimetric compression for PTV and OARs are presented in Tables 4 and 5, 

respectively. 

 

Based on the treatment planning by the first physicist in Table 4, the values of Dmax, and V95 Gy for PTV 

volume were significantly different between two plans which the FIF technique has better coverage of PTV 

than the wedged technique. Moreover, according to Table 5, there was significant difference for dose 

distributions to all of OARs in which the FIF technique obtains less dose to OARs than the wedged technique, 

especially for left lung and heart organs. 

 

Based on the treatment planning by the second physicist in Table 4, there is a significant difference between 

Dmax, V90 Gy, and V95 Gy for PTV volume in wedged and FIF techniques. Accordingly, there is advantage for 

the FIF over wedged plan regarding better coverage of PTV. The evaluation of the calculated results in Table 

5 shows a significant benefit for FIF compared to the wedged plan in term of the dose distribution to OARs. 

 

Comparison of dosimetric results for both plans in Tables 4 between the two physicists also shows that the 

dosimetric parameters obtained by the first physicist have advantages over to the second physicist and 

improve the uniformity of dose distribution in PTV and consequently decrease the probability of secondary 
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malignancies in the breast. 

 

4. Discussion 

In this study, it is aimed to evaluate the dosimetric parameters for PTV and OARs obtained by planning of 

two independent physicists in treatment planning of stage II breast cancer by using wedged and FIF 

techniques. For this purpose, 15 patients with stage II breast cancer were planned by the mentioned techniques 

in the form of 3D conformal radiation therapy (3D-CRT) and dosimetric parameters were calculated for PTV 

and QARs. To compare dosimetric results between both physicists in both plans, normality test was 

calculated. Then, to examine difference between obtained results, the normal and abnormal distributions were 

evaluated by using paired t-test and non-parametric Wilcoxon test, respectively. 

 

Recently, with development of various radiotherapy techniques, the design of more effective treatment plans 

by physicists has been taken into consideration. Inevitably, different uncertainties are propagated in treatment 

planning process. Among them, the variability in accuracy and skill of physicist in treatment planning by 

developing various treatment techniques is considered as the most effective factor [25]. In many studies, the 

efficacy rate of various treatment techniques was evaluated. In this regard, [22] indicated that FIF significantly 

decreases the maximum dose to the OARs and also obtained homogeneous dose distribution in PTV. [3] 

demonstrated that the FIF technique significantly reduces hot spots and obtains better dose distribution in 

PTV. Similar studies indicated that wedged technique raises the unwanted dose delivered to OARs due to 

higher radiation scattering [11], [29]. The study by [30] on the tolerance of OARs to therapeutic radiation 

demonstrated that one of the most common toxicities in breast cancer radiotherapy is pneumonitis and 

symptom of pericarditis, especially in left breast irradiation. Therefore, protection of the lung and heart is 

considerably emphasized. Although several studies have examined and compared different radiotherapy 

techniques in the treatment of breast cancer, to the best of our knowledge, the comprehensive evaluation of 

variability in accuracy and skill of physicists in treatment planning for the most commonly used techniques 

(wedged and FIF) has not been addressed. 

 

According to plans by the first physicist in Table 2 and Table 3, the distribution of all parameters in both 

plans is normal. Therefore, difference between two plans were evaluated by using paired t-test. Relying on 

Table 4, the values of Dmax and V95 Gy for PTV volume are significantly different between these techniques 

and as expected the coverage of the PTV has been improved by using FIF. Additionally, the values of Dmin 

and V90 Gy for PTV volume are not significantly different between these techniques upon which there is no 

advantage for applying the FIF over the wedged technique. Considering Table 5, the FIF technique have a 

better dosimetric parameters for all OARs including right lung, left lung, heart, and LAD. Consequently, 

implementation of FIF technique leads to a highly appropriate protection of OARs especially left lung and 

heart which reduces the risk of pneumonitis and symptom of pericarditis. 

 

Relying on the planning by the second physicist in Table 2 and Table 3, the values of the Dmax and Dmin for 

PTV, Dmean for left lung, and D2 for LAD have abnormality of data distribution. Except for the mentioned 

parameters, the other parameters have normal distribution. For abnormal distributions, the non-parametric 

Wilcoxon test was used. Based on Table 4, the values of Dmax, V90 Gy, and V95 Gy for PTV volume are 

significantly different between these techniques in which FIF technique has better coverage of the target 

volume. Merely, the value of Dmin for PTV volume was not significantly different between these techniques. 

The assessment of the all parameters for OARs in Table 5 also confirm the advantage of utilizing FIF 

technique for decreasing radiobiological complications. 

 

Furthermore, a comparison of the sample DVH data for each OARs according to Figures 4, 5 demonstrates a 
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significant benefit of FIF compared to wedge plan regarding the dose delivered to OARs and maximum dose 

received by PTV. 

 

Comparison of dosimetric results for both plans in Tables 4 between the two physicists also shows that the 

dosimetric parameters obtained by the first physicist have advantages over to the second physicist and 

improve the uniformity of dose distribution in PTV and consequently decrease the probability of secondary 

malignancies in the breast. Moreover, relying on Table 5, designed treatments by the first physicist increase 

efficiency of OARs protection which will lead to reducing radiobiological complications. It should be noted 

that based on the treatment planning of both physicists, FIF is more effective than wedged technique regarding 

the dose delivered to OARs and maximum dose received by PTV. 

 

5. Conclusion 

Comparison of dosimetric results between the two physicists demonstrates that, although, advanced treatment 

techniques lead to improving conformity of dose distribution in PTV and higher protection in OARs, the 

physicist's ability affects the accuracy of achieving this conformity for PTV and protection for OARs. 

According to treatment planning by both physicists, FIF technique can provide better dose conformity and 

leads to reducing dose to OARs. 
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Table 1. Characteristics of the patients with stage II breast cancer in the present study 

Characteristics Numbers 

Number of female patients 15 

Age, range in years 36-55 

Prescribed dose (Gy) 50 

PTV volume (cc) 844.49±20 

Left lung volume (cc) 1369.91±20 

Heart volume (cc) 360.97±50 

 

Table 2. Dosimetric results and descriptive statistics for PTV in wedged and FIF plans obtained from two 

physicists. 

 The first physicist The second physicist 
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Para Plan N Mean± Sd Min Max p-value Mean± Sd Min Max p-value 

Dmax 

(cGy) 

Wedged 14 5762.50±121.00 5500.0 5875.00 0.33 5803.50±89.80 5625.0 5975.0 0.043* 

FIF 15 5608.20±137.00 5450.0 6000.0 0.29 5468.20±104.70 5375.0 5800.0 0.020* 

Dmin 

(cGy) 

Wedged 14 2723.20±895.50 625.0 3375.0 0.06 2907.50±773.00 700.0 3450.0 0.000* 

FIF 15 2608.30±979.50 500.0 3375.0 0.08 2835.00±884.50 550.0 3475.0 0.000* 

V90 Gy 

(%) 

Wedged 14 90.60±2.69 84.00 94.00 0.37 91.43±1.63 90.00 94.20 0.200 

FIF 15 91.21±2.51 84.00 95.00 0.91 92.27±1.17 88.50 94.00 0.200 

V95 Gy 

(%) 

Wedged 14 83.73±4.14 79.00 92.00 0.88 89.32±1.53 87.00 93.00 0.200 

FIF 15 87.71±3.26 75.00 90.00 0.91 86.51±2.94 80.90 90.20 0.200 

Para=parameters, N=number of patients, SD=standard deviation, Min=minimum, Max=maximum. *: p<0.05, 

fails a normality test. 

 

Table 3. Dosimetric results and descriptive statistics for OARs for wedge and FIF plans obtained from both 

physicists. 

  The first physicist The second physicist 

OAR Para Plan N Mean± SD Min Max p-

value 

Mean± SD Min Max p-

value 

Right 

lung 

Dmean 

(cGy) 

Wedged 14 63.85±1.29 62.00 67.00 0.36 68.50±4.38 63.00 75.00 0.070 

FIF 15 62.86±0.83 62.00 64.00 0.30 67.13±4.98 60.00 76.00 0.200 

V20 Gy 

(%) 

Wedged 15 0.00±0.00 0.00 0.00 0.00 0.00±0.00 0.00 0.00 - 

FIF 15 0.00±0.00 0.00 0.00 0.00 0.00±0.00 0.00 0.00 - 

V30 Gy 

(%) 

Wedged 15 0.00±0.00 0.00 0.00 0.00 0.00±0.00 0.00 0.00 - 

FIF 15 0.00± 0.00 0.00 0.00 0.00 0.00±0.00 0.00 0.00 - 

Left 

lung 

Dmean 

(cGy) 

Wedged 14 1065.50±197.70  580.00 1265.00 0.13 1083.35±195.35 530.00 1280.00 0.000* 

FIF 15 962.00±201.91 504.00 1353.00 0.32 995.33±199.26 480.00 1370.00 0.019* 

V20 Gy 

(%) 

Wedged 14 18.78±3.90 9.00 22.00 0.14 21.05±1.67 18.00 24.00 0.200 

FIF 15 18.86±4.45 8.00 27.00 0.16 19.90±1.72 16.00 22.00 0.200 

V30 Gy 

(%) 

Wedged 14 16.71±3.68 7.00 20.00 0.12 18.57±1.31 16.00 21.20 0.200 

FIF 15 16.40±4.32 6.00 25.00 0.25 17.64±1.51 14.50 20.00 0.200 

Heart Dmean 

(cGy) 

Wedged 14 560.50±187.90 275.00 914.00 0.54 574.78±194.72 281.00 954.00 0.200 

FIF 15 486.40±158.15 252.00 801.00 0.61 501.93±164.21 242.00 835.00 0.200 

V5 Gy 

(%) 

Wedged 14 17.57±6.41 7.00 26.00 0.85 18.09±6.29 7.90 27.00 0.200 

FIF 15 15.20±5.49 7.00 24.00 0.70 15.73±5.56 6.90 25.20 0.200 
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V20 Gy 

(%) 

Wedged 14 8.28±4.08 2.00 16.00 0.38 8.92±4.21 3.20 18.30 0.200 

FIF 15 7.60±3.54 2.00 15.00 0.66 8.02±3.55 2.50 16.20 0.200 

V25 Gy 

(%) 

Wedged 14 7.42±3.77 2.00 15.00 0.30 7.77±3.91 2.50 16.50 0.178 

FIF 15 6.66±3.41 2.00 14.00 0.33 7.03±3.46 2.30 15.40 0.200 

LAD Dmean 

(cGy) 

Wedged 14 1054.20±721.60 228.00 2387.00 0.68 1064.21±713.02 227.00 2320.00 0.134 

FIF 15 957.13±614.24 204.00 2127.00 0.91 971.93±615.32 205.00 2050.00 0.200 

D2 

(%) 

Wedged 14 3841.10±1725.10 525.00 5375.00 0.15 3852.80±1711.90 510.00 5380.00 0.002* 

FIF 15 3464.70±1514.20 425.00 4825.00 0.12 3535.60±1554.90 403.00 5220.00 0.007* 

Para=parameters, N=number of patients, SD=standard deviation, Min=minimum, Max=maximum. *: p<0.05, 

fails a normality test. 

 

Table 4. Statistical comparison of dosimetric results for PTV in wedged and FIF plans performed by two 

physicists. 

 The first physicist The second physicist 

Para Plan Mean± SD p-value Mean± SD p-value 

Dmax (cGy) Wedged 5762.50±121.00 0.003* 5803.50±89.80 0.002* 

 FIF 5608.20±137.00 5468.20±104.70 

Dmin (cGy) Wedged 2723.20±895.50 0.740 2907.50±773.00 0.791 

 FIF 2608.30±979.50 2835.00±884.50 

V90 Gy (%) Wedged 90.60±2.69 0.180 91.43±1.63  0.021* 

 FIF 91.21±2.51  92.27±1.17 

V95 Gy (%) Wedged 83.73±4.14  <0.001* 86.51±2.94  0.004* 

 FIF  87.71±3.26 89.32±1.53 

Para=parameters, N=number of patients, SD=standard deviation. *: p<0.05, significant difference 

 

Table 5. Statistical comparison of dosimetric results for OARs in wedged and FIF plans performed by two 

physicists. 

 The first physicist The second physicist 

OAR Para Plan Mean± SD p-value Mean± SD p-value 

Right lung Dmean (cGy) Wedged 63.85±1.29 <0.001* 

 

68.5±4.38 0.021* 

 FIF 62.86±0.83 67.13±4.98 

V20 Gy (%) Wedged 0 - 0 - 

FIF 0 0 

V30 Gy (%) Wedged 0 - 0 - 

FIF 0 0 
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Left lung Dmean (cGy) Wedged 1065.50±197.70 <0.001* 

 

1083.35±195.35 <0.001* 

 FIF 962.00±201.91 995.33±199.26 

V20 Gy (%) Wedged 18.78±3.90 0.01* 

 

21.05±1.67 <0.001* 

 FIF 18.86±4.45 19.90±1.72 

V30 Gy (%) Wedged 16.71±3.68 <0.001* 18.57±1.31 0.002* 

 FIF 16.40±4.32 17.64±1.51 

Heart Dmean (cGy) Wedged 560.50±187.90 <0.001* 574.78±194.72 <0.001* 

 FIF 486.40±158.15 501.93±164.21 

V5 Gy (%) Wedged 17.57±6.41 <0.001* 18.09±6.29 <0.001* 

 FIF 15.20±5.49 15.73±5.56 

V20 Gy (%) Wedged 8.28±4.08 0.006* 8.92±4.21 0.001* 

 FIF 7.60±3.54 8.02±3.55 

V25 Gy (%) Wedged 7.42±3.77 0.002* 7.77±3.91 0.002* 

 FIF 6.66±3.41 7.03±3.46 

LAD Dmean (cGy) Wedged 1054.20±721.60 0.001* 1064.21±713.02 0.001* 

 FIF 957.13±614.24 971.93±615.32 

D2 (%) Wedged 3841.10±1725.10 <0.001* 3852.80±1711.90 <0.001* 

 FIF 3464.70±1514.20 3535.60±1554.90 

Para=parameters, N=number of patients, SD=standard deviation. *: p<0.05, significant difference 

 

 
Figure 1. sample image of wedged treatment planning in transverse (a); sagittal (b) and frontal (c) views for 

one stage II breast cancer. 
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Figure 2. sample image of FIF treatment planning in transverse (a); sagittal (b) and frontal (c) views for one 

stage II breast cancer. 

 

 
Figure 3. Beam’s eye view of subfields in a FIF plan for a typical tangential field used for breast planning 

in this study. 
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Figure 4. DVH for a sample patient with stage II breast cancer for the wedged (solid line) and FIF (dashed 

line) techniques obtained by planning of the first physicist (a) and the second physicist (b). 

 

 

 

 

 

 


