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Dosimetric Impact of AAA and AXB Dose Calculation Algorithm
in VMAT Treatment Planning for Rectal Tumors
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Aim: The study aims to compare the accuracy of Anisotropic Analytical Algorithm (AAA) and acuros XB (AXB) dose calculation algorithms
for radiotherapy (RT) planning of rectal tumors. Materials and Methods: Treatment plans from 20 patients with previously treated rectal cancer
were retrospectively analyzed. All patients underwent VMAT treatment planning using the AAA algorithm in Eclipse (v15.6) system. These plans
were recalculated with AXB in Eclipse (v15.6) while maintaining the original multileaf collimator fluence. Dosimetric parameters and gamma
analysis (3%/3 mm and 2%/2 mm criteria) were compared between the two algorithms. A paired two-tailed #-test was used to statistically compare
dosimetric and gamma analysis results between the AAA and AXB algorithms. Results: The results indicate that AAA could be potentially
overestimating the dose to planning target volume (PTV). While the mean bowel dose was marginally lower in AAA plans (P =0.013), doses
to other organs at risk (OARs) were slightly higher, suggesting a general overestimation trend. This implies that AAA could be potentially
overestimating the dose to OARs and PTV as compared to AXB. The statistical analysis of the Gamma parameters also shows a significant
change. Conclusion: The results indicate that the dose calculation accuracy of AXB is superior to AAA for rectal cancer RT.
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a continuous gantry rotation. VMAT involves dynamically
modulating the delivery parameters such as the shape
of multileaf collimator (MLC) and dose rate to achieve
highly conformal dose distributions.[*! Some studies report
that VMAT overcomes the shortages of IMRT with the
improvements in treatment delivery efficiency.” Rapid
Arc (Varian Medical Systems, Palo Alto, CA) is one of such
VMAT techniques that delivers modulated radiation beams
with simultaneous adjustment of MLC shape, dose rate,
and gantry rotation speed.l'®!!] To achieve the therapeutic
advantage from rapid arc technique for the rectal cancer, it is
essential to perform precise dose calculation. The American
Association of Physicists in Medicine has recommended
that the uncertainty in the computed dose distribution to

INTRODUCTION

The role of radiotherapy (RT) in the treatment of rectal cancer
has been established in the last few decades. It is well known
that RT can reduce local recurrence and enhance survival
when used in combination with surgical resection. However,
RT for rectal cancer is a complex problem because of the
shape of target volumes (TV) and the need of minimizing
the involvement of organs at risk (OAR) such as small
bowel, bladder, and femur heads.!"! Several planning studies
have demonstrated the advantages of intensity-modulated
radiation therapy (IMRT) in target coverage and normal tissue
sparing over three-dimensional (3D) conformal RT for rectal
cancer patients.”* However, a few studies reported that the

prolonged delivery time per fraction may impact the delivery
accuracy because of increased intra-fractional patient motion.
These studies also reported that more monitor units (MU)
may increase the possibility of radiation-induced secondary
malignancies. >

Volumetric-modulated arc therapy (VMAT) is a technique
enabling an intensity-modulated dose to be delivered during
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An important issue with rectal cancer is the involvement of
air gaps. Some papers have reported that conventional dose
calculation algorithms such as pencil beam convolution
algorithm and Anisotropic Analytical Algorithm (AAA) cannot
predict the accurate dose in the heterogeneous region including
the interface between air cavities and tissues.!'316]

Recently, a new photon dose calculation algorithm called
Acuros XB (AXB) has been implemented in Eclipse
TPS (Varian Medical System, Palo Alto, CA). The AXB
algorithm solves deterministically the coupled system of linear
Boltzmann transport equations that describes the macroscopic
behavior of radiation particles as they travel through and
interact with matter. Several studies have stated that the
AXB provides more fast and accurate dose calculations in
heterogeneous media as compared to AAA using comparisons
with measurement and Monte Carlo (MC) calculations.!'318]
These studies have established that AXB indeed provides
more accurate dose calculation in heterogeneous media. These
results ignited a huge curiosity among the medical physics
fraternity to understand the limitations of AAA in comparison
with AXB in the context of VMAT.

Consequently, researchers have conducted studies in
esophageal, lung, nasopharynx, prostate, cervix cases and
virtual phantoms comparing the performance of AAA and
AXB.!"28 These studies revealed significant differences in
the dose distribution obtained from AAA and AXB and they
also reported the superior accuracy of AXB over AAA. The
results from these studies imply that AAA could have inherent
limitations in modeling the interaction of radiation with matter
especially when encountered with complex geometry and
highly heterogeneous media, which is addressed by AXB
algorithm.

The purpose of this study is to compare the performance of
AAA and AXB dose calculation algorithms for rectal tumors.
Our assumption is that AAA algorithm would fall short in terms
of accuracy in the air-soft tissue interface encountered in the
rectal cases in line with the results obtained from the previous
studies for other anatomic sites. Moreover, to the best of our
knowledge, there are no such studies reported on rectal cancer.

MareriaLs AND MEeTHODS

A Varian TrueBeam sTx linear accelerator equipped with a
High-Definition 120-leaf MLC was used in this study. The
maximum field size was 22 % 40 cm?. The width of the MLC
at isocenter plane is 2.5 mm and 5 mm in the middle and
peripheral respectively. Portal dosimetry was performed for all
the cases for plan verification using the portal vision software
of version AS1200, Varian Medical System, Palo Alto, CA.
Varian Portal vision AS1200 detector has an active area of
40 cm % 40 cm with 1190 x 1190 pixels array and pixel width of
0.336 mm which was used for AAA and AXB plan verification.

This retrospective study analyzed the treatment plans of
20 patients with rectal cancer who had previously received

RT. The rectal cases with inguinal lymph nodes and para-aortic
lymph nodes were excluded from the study due to the field
size limitations of HDMLC, which can treat only up to 22 cm
in the craniocaudal direction with a single isocenter. The
following planning process was adopted: The CT images of
these previously treated patients covered a region from thorax
to whole pelvis in supine position. A 16 slice positron emission
tomography computed tomography (CT) scanner (GE Health
care, USA) was used to obtain these CT scans. The slice
thickness of the CT images was 2.5 mm and was obtained
with intra venal contrast for better visualization of TV. The
tumor volume and the normal structures were delineated by
physician as per the recommended guidelines and planning
target volume (PTV) margins of 5 mm axially and 8§ mm in
superior/inferior directions were added to CTV as per our
hospital protocol. OARSs such as bladder, bowel, and femoral
heads were outlined in the CT section. The original plans for
these 20 patients were done using Eclipse treatment planning
system (v15.6, VARIAN, Palo Alto, USA). VMAT treatment
technique was used for all patients planned with two full arcs
length 359" (179-181") CW direction and counter clockwise
direction. 6MV X-ray energy with a dose rate of 600 MU/min
was used. VMAT optimization was performed with the PTV
and OAR dose constraints complying with the radiation therapy
oncology group (RTOG) protocol. The VMAT optimization
was carried out for all patients with a 2.5 mm grid size for a
dose prescription of 50.4 Gy in 28 fractions.

In the present study, these 20 VMAT plans calculated using
AAA algorithm were revisited and new VMAT plans were
generated with the only difference of dose calculation being
AXB version 15.6 algorithm instead of AAA algorithm.
Essentially, the same MLC fluence that was used in the
respective AAA calculated plans was used for these new
VMAT plans and subsequently the dose was recalculated
with AXB as dose to medium. This approach was adopted
because any changes in the original MLC fluence through
re-optimization (or by any other means) would instantly
invalidate the ground truth (i.e. dose distribution obtained
from AAA for the original MLC fluence) and hence an exact
comparison between AAA and AXB cannot be performed.

The plans were compared and evaluated based on dosimetric
parameters such as PTV coverage, conformity index,
Homogeneity index, TV maximum dose, mean dose, and
minimum dose. The HI and CI indices were calculated using
the below mentioned methods.

e 22098 oo
=~
Cl = Volume of PTV covered by the reference dose

Volume of PTV
Previous studies have shown that AXB gives a much better
agreement with MC calculations!¥ or dose measurements*’ in
regions of re-buildup in soft tissue after the beam has passed
through low-density tissue such as lung or air. Since the rectal
cases too share a similar heterogeneity profile like lung, we

.Journal of Medical Physics | Volume 50 | Issue | | January-March 2025




Srinivasan, ef al.: Impact of AAA and AXB dose calculation algorithm

performed the gamma analysis to confirm if similar pattern of
results is obtained. The gamma analysis was performed with
passing rate of 3% and 3 mm as well as 2% and 2 mm for AAA
and AXB for all 20 cases to validate the assumption that AXB
could offer more accurate dose calculation. Detailed statistical
analysis was performed using the paired two tailed ¢-test and
subsequently the P value was determined for the dosimetric
comparison and also for the gamma comparison. In the paired
two tailed #-test, the mean difference between the paired data
set (i.e. AAA and AXB) is considered as statistically significant
if the P < 0.05. Based on the results from previous studies
on the similar topic, it was assumed that a sample size of 20
would yield findings with the expected statistical significance.

ResuLts

The dosimetric results obtained in AAA-based plans for PTV
and OARs are summarized in Tables 1 and 2, respectively.
Similarly, the dosimetric results obtained in AXB-based
plans for PTV and OARs are summarized in Tables 3 and 4,
respectively. Figure 1 shows the dose distribution for AAA
and AXB plans for the same case. The gamma comparison
between AAA and AXB based plans is captured in Table 5. The
results of the statistical analysis for PTV, OARs and Gamma
Index between AAA and AXB are captured in Tables 6-8,
respectively.

Table 6 shows the statistical analysis, including P values and
mean differences, for dosimetric parameters such as Dmax,
Dmin, Dmean, D2%, D98%, D50%, V95%, V107%, CI, and
HI between AAA and AXB plans. The mean differences in
PTV volume between AAA and AXB plans for Dmax, Dmin,

Table 1: Dosimetric values obtained for planning target
volume in Anisotropic Analytical Algorithm-based plans

D, D, D,  C  H V5% V107%
52.33 47.03 51.03 1.01 0.04 99.98 0
53.10 46.36 51.22 1.04 0.05 99.98 0
53.30 47.35 51.33 1.11 0.04 100.00 0
53.81 47.65 51.81 0.90 0.04 100.00 0
53.66 40.06 50.59 0.98 0.05 99.86 0
53.85 35.42 51.22 0.95 0.07 99.87 0
53.38 46.71 51.28 1.07 0.04 100.00 0
54.53 46.39 51.50 1.21 0.06 100.00 0.1
52.68 39.92 50.84 1.03 0.04 100.00 0
54.53 36.50 51.30 1.05 0.07 100.00 0.1
53.30 47.35 51.33 1.03 0.07 99.85 0.1
53.81 47.65 51.81 1.01 0.04 100.00 0
52.50 46.20 50.51 1.08 0.05 100.00 0
53.10 47.10 51.31 1.11 0.04 99.90 0
52.80 47.80 51.08 1.03 0.03 100.00 0
53.40 46.30 50.98 0.97 0.05 100.00 0.1
53.10 45.10 50.71 1.03 0.07 99.95 0
52.70 46.30 51.34 1.01 0.03 100.00 0
52.30 47.80 51.02 1.08 0.06 99.85 0
52.90 47.30 50.64 1.13 0.05 99.91 0

CI: Confidence interval, HI: Homogeneity index

Dmean, D2%, D98%, D50%, V95%, V107%, CI, and HI
were 0.623, —4.245, -0.650, —0.105, —0.662, —0.639, —1.334,
0.180, —0.088, and 0.012, respectively. Statistical analysis
demonstrated significant differences between AAA and AXB
plans for all evaluated PTV dosimetric parameters. Figure 2
shows the dose volume histogram (DVH) comparison for PTV
for one of the cases.

Table 7 shows the statistical analysis, including P values
and mean differences, for OAR volume between AAA
and AXB plans. The mean difference in bladder volume
is—0.27 cc,—0.67 cc,—0.38 cc, and —0.21 cc for the 50%, 25%,
15% volume, and mean dose, respectively. The mean difference
in bowel volume was —0.18 cc for the 180 cc volume and 1.78
for the mean dose, respectively. The mean difference in femoral
heads was —1.63 for the maximum dose, —0.06 for the 25%
volume, and —0.03 for the 40% volume. Statistical analysis
revealed no significant differences in OAR volume between
AAA and AXB plans for all dosimetric parameters evaluated.

Table 8 shows the statistical analysis, including P values and
mean differences, for gamma index comparisons between AAA
and AXB plans. The mean difference in gamma analysis is 1.83
for the 3%, 3mm criterion and 4.52 for the 2%, 2 mm criterion.
Statistical analysis revealed significant differences between
AAA and AXB plans for both the 3%, 3 mm and 2%, 2 mm
gamma criteria. Figure 3 shows the Gamma index distribution
for 2% and 2 mm criterial for AAA and AXB plans.

Discussion

This study compared the dose distributions obtained by two
different dose calculation algorithms (AAA and AXB) for
rectal tumors. There is a mean difference of about 4 Gy in
Dmin for PTV. The AAA seems to be overestimating the Dmin
for PTV as compared to AXB. This difference is evident in
the dose distribution [Figure 1], DVH [Figure 2] and also in
the dosimetric indices [Tables 1-4]. A significant difference
in CI value is observed and apparently AAA seems to be
overestimating the dose to PTV. The study does not show any
other significant changes in the PTV dose. The results shown
in Table 6 indicate that the obtained dosimetric difference
between AAA and AXB are also statistically significant.
Especially, the dosimetric values obtained for PTV are
substantiated by P < 0.05, indicating the statistical validity of
the findings. The above findings indicate that AAA could be
overestimating the dose to PTV. It is evident that the measured
underdosage on recalculation using AXB falls in the interface
between air and soft tissue. This implies that AAA may not
be suitable for dose calculation involving tissue-air junctions
and in general heterogeneous regions. Different studies have
reported and concluded that AAA could fall short in other
anatomic sites such as lung, head, and neck that share similar
heterogeneity profile.[!*!”!

The dosimetric analysis for OARs reveals that there are no
clinically significant differences in the dosimetric values
in AXB-based plans when compared to the respective
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Table 2: Dosimetric values obtained for organs at risks in Anisotropic Analytical Algorithm-based plans

Bladder (Gy) Bowel (Gy) Femoral heads (Gy)
50% 25% 15% Mean 180 cc Mean Maximum 25% 40%
26.9 33.0 36.2 26.9 25.9 14.8 39.0 22.9 19.7
27.3 35.4 38.9 29.4 28.4 15.8 40.0 20.8 17.0
28.4 36.1 39.3 29.9 26.4 10.9 35.8 17.6 13.7
27.5 36.5 40.6 29.4 31.4 16.1 42.6 21.0 18.5
27.9 36.5 40.4 28.3 26.2 14.2 44.1 18.9 17.1
28.8 36.3 39.6 29.9 31.5 11.1 37.6 223 19.9
253 33.7 373 27.0 25.5 153 37.2 20.3 18.2
27.4 34.6 38.0 28.6 28.7 16.6 45.8 31.7 242
21.2 303 34.4 23 26.7 14.6 38.4 19.4 17.9
26 34.8 39.2 28.1 11.5 10.2 37.6 23.7 19.9
27.5 348 39.1 28.5 25.6 13.5 385 21.5 16.5
28.6 345 385 26.5 21.9 14.5 375 235 21.3
245 31.5 373 25.1 23.7 17.9 41.1 29.4 20.9
29.0 36.1 41.1 30.2 21.9 18.7 38.7 21.3 16.5
21.0 313 33.5 22.7 25.1 12.5 43.6 20.7 14.8
25.9 375 40.1 243 24.5 15.5 41.8 22.1 18.6
24.7 35.4 38.7 25.6 29.6 12.8 36.7 17.1 13.7
21.8 31.0 383 22.1 23.5 11.7 37.9 223 153
31.2 383 41.1 30.4 22.7 10.9 40.1 20.5 16.6
23.6 35.6 403 29.5 30.6 13.4 42.7 22.9 23.1

AAA ~ Unapproved - Tramsversal - CTPLAIN

Figure 1: The dose distribution for Anisotropic Analytical Algorithm and Acuros XB plans for an example case. The red circle indicates the region of

underdosage inside the target volume
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Figure 2: The dose volume histogram (DVH) comparison between Anisotropic Analytical Algorithm and Acuros XB (AXB) for PTV showing the lack of

dose coverage for AXB plan after dose recalculation
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Table 3: Dosimetric values obtained for planning target
volume in Acuros XB -based plans

Table 5: Gamma index comparison between Anisotropic
Analytical Algorithm and Acuros XB plans

b, D, D, C  H  V95% V107% AAA AXB

53.41 46.46 50.95 0.97 0.05 99.70 0.2 3% 3 mm 2% 2 mm 3% 3 mm 2% 2 mm
53.38 43.98 50.75 0.94 0.05 99.50 0.1 99 80 97.60 100.00 9960
53.61 46.55 50.84 0.99 0.05 99.70 0.2 93.80 88.30 95.40 89,50
53.50 39.25 49.47 0.92 0.08 97.80 0.1 9970 96.40 99.90 97.20
54.35 38.76 49.97 0.82 0.07 98.60 0.3 99,50 96.90 99.70 97.00
54.52 35.11 50.66 0.84 0.06 99.00 0.3 94.00 89.50 99.70 97.90
53.88 45.11 50.94 1.01 0.05 99.20 0.1 98.30 94.40 98.50 94.60
53.87 45.35 51.04 1.06 0.06 98.07 0.2 97.80 91.00 99.90 99 50
53.66 35.24 50.60 0.84 0.08 98.30 0.2 9430 3830 9530 39 40
54.30 34.83 51.05 0.98 0.08 99.40 0.2 9570 8590 99.70 9870
52.80 3521 50.85 0.98 0.05 99.30 0 99 30 97.50 96.30 3930
55.31 38.95 50.43 0.93 0.07 98.20 0.4 9480 93.20 97.80 96.80
54.67 37.56 50.45 1.01 0.05 97.50 0.2 96.70 89 50 99.10 9730
53.25 39.60 50.71 0.97 0.06 98.60 0.1 98.10 88.60 98.30 96.80
53.83 43.57 49.85 0.96 0.05 99.00 0.3 93.90 9430 98.60 96.90
54.16 38.59 50.31 1.02 0.06 98.20 0.4 95 40 8970 9920 98.30
53.88 39.65 50.21 1.03 0.07 98.70 0.2 98.10 91.30 97.50 9570
52.87 45.68 50.76 0.98 0.08 97.60 0 9570 92.50 9930 98.10
53.19 4435 50.12 0.89 0.05 98.30 0.3 9430 89.00 9930 98.30
54.10 43.58 49.89 0.93 0.05 97.80 0.2 96.70 90.50 98.70 97.60
CI: Confidence interval, HI: Homogeneity index 97.10 90,30 98.00 96.60

Table 4: Dosimetric values obtained for organs at risks in
Acuros XB-based plans

Bladder (Gy) Bowel (Gy) Femoral heads (Gy)

50% 25% 15% Mean 180cc Mean Maximum 25% 40%
262 323 347 263 257 145 38.1 225 193
267 348 384 288 279 232 39.3 195 165
277 354 387 293 263 10.6 35.2 17.1 134
275 364 406 295 326 168 44.0 213 187

27.1 357 396 275 26.4 16.3 44.2 18.3 16.5
28.1 357 39.0 292 30.8 10.7 37.4 26.1 19.5
245 33.0 36.7 264 25.0 16.7 36.6 19.8 17.8
26.6 339 374 278 283 16.2 45.1 31,1 235
22.7 315 354 238 25.8 14.3 36.0 199 169
255 342 387 275 11.0 10.0 36.3 232 194
235 31.1 351 238 235 13.5 37.3 213 195
25.8 352 382 241 26.7 15.8 443 23.6 175
24.6 349 368 273 253 16.1 413 24.1 18.1
263 335 393 278 27.8 19.3 42.1 25.6 19.1
249 33.1 398 265 26.1 18.6 36.1 213 151
283 353 40.1 25.1 293 21.2 385 209 172
279 328 385 28.1 23.2 13.5 343 179 169
23.6 338 39.6 275 14.0 11.8 32.1 23.1 213
254 341 395 285 24.0 17.9 30.6 20.8 18.6

263 332 383 263 28.0 19.6 353 213 168

AAA-based plans. The same is reflected in the statistical
analysis [Table 7]. However, the mean dose to bowel was
marginally lower (P=0.013) in AAA-based plans as compared
to AXB-based plans. The trend is reversed in other OAR
parameters, where the dose is marginally higher in AAA

AAA: Anisotropic Analytical Algorithm, AXB: Acuros XB

Table 6: Dosimetric comparison between Anisotropic
Analytical Algorithm and Acuros XB and P values for
planning target volume

Dosimetric AAA AXB Mean P
parameters Mean SD Mean SD difference

5325 0.64 5388 12.06 0.623 0.002%*

4511 3.84 4087 413 —4.245 0.000*

51.14 036 5049 045 —0.650 0.000*
D2% 5224 045 5213 026 -0.105 0.000*
D98% 49.66 047 4899  0.59 -0.662 0.002%*
D50% 5125 029 5061 037 -0.639 0.000*
V95% 99.96 0.06 98.62 0.70 -1.334 0.000*
V107% 0.02 004 020 0.1 0.180 0.000*
CI 1.04 007 095  0.07 -0.088 0.000*
HI 0.05 001 006 001 0.012 0.060

*Statistically significant. SD: Standard deviation, CI: Confidence interval,
HI: Homogeneity index, AAA: Anisotropic Analytical Algorithm,
AXB: Acuros XB

plans as compared to AXB plans. This implies that AAA
could be overestimating the dose to OARs as well apart from
PTV. In other words, recalculating treatment plans for rectal
cancer using AXB dose calculation algorithm instead of AAA
produces a lower dose to the PTV, and slightly lower dose to
the surrounding OARs. This is in line with the results from the
literature survey, for example, for lung tumors, where AXB
predictsup to 1.1 Gy less than AA A to the soft tissue in the PTV
for 3D, IMRT and VMAT plans.['J However, it is important to
note that the P value for OARs were consistently higher than
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Table 7: Dosimetric comparison between Anisotropic
Analytical Algorithm and Acuros XB and P values for
organs at risks

OAR parameters AAA AXB Mean P
Mean SD Mean SD difference
Bladder (Gy)
50% 262 28 260 16 -0.27 0.630
25% 347 22 340 14 -0.67 0.150
15% 386 2.1 382 1.7 -0.38 0.395
Mean 273 27 271 18 -0.21 0.689
Bowel (Gy)
180 cc 256 44 254 50 -0.18 0.820
Mean 141 24 158 36 1.78 0.013*
Femoral heads (Gy)
Maximum 39.8 28 382 4l -1.63 0.068
25% 220 34 219 32 —0.06 0.891
40% 182 29 181 46 —0.03 0.664

*Statistically significant. AAA: Anisotropic Analytical Algorithm,
AXB: Acuros XB, OAR: Organs at risk, SD: Standard deviation

Table 8: Gamma index comparison between Anisotropic
Analytical Algorithm and Acuros XB

Gamma AAA Acuros Mean P
index Mean  SD Mean SD difference

3%3mm  96.68  2.13  98.51 1.44 1.83 0.001*
2%2mm  91.74 345 9626  3.18 4.52 0.000*

*Statistically significant. SD: Standard deviation, AAA: Anisotropic
Analytical Algorithm

0.05, which implies that the study results for OARs are not
statistically significant with the sample size used in the study.
Hence, more experiments are needed to confirm the results
for OARs. However, the regions covered under PTV or OAR
would be indifferent for the dose calculation algorithms from
the dosimetric point of view, and hence it is safe to assume
that the results are valid for OARs as well.

The recalculation of dose for the same MLC fluence using AXB
resulted in slight reduction in target coverage. However, it was
still within the RTOG tolerance levels and all the prescribed
objectives were met in both set of plans for all 20 cases. It is to
be noted that re-optimization using AXB would have resulted
in better target coverage. Since the objective of the study
was to quantify the dosimetric differences between AAA and
AXB, dose recalculation was performed. In some cases, we
performed re-normalization of dose to match the PTV coverage
between AAA and AXB plans, which marginally increased
the MU (around 1.5%) with a corresponding increase in mean
dose delivered to the surrounding normal tissues. This too is
in agreement with a previous study on esophageal cancer.['”)

The gamma comparison [Table 5] and the statistical analysis of
the same [Table 8] also show a significant change, especially
for the 2% and 2 mm criteria with P < 0.05. The Gamma
Evaluation also shows that AXB gives a better agreement with

Figure 3: The Gamma analysis for 2% and 2 mm criteria for Anisotropic
Analytical Algorithm (AAA) and Acuros XB (AXB) indicating the accuracy
of AXB-based dose calculation over AAA-based dose calculation

the measurements. This is also evident from Figure 3. This
result validates our initial assumption that AXB calculates dose
more accurately than AAA algorithm and is also in agreement
with the results of previous studies.!!*?!

CoNcLusIoN

The study reveals that recalculating treatment plans for rectal
cancer using AXB dose calculation algorithm instead of
AAA produces a lower dose to the PTV, and slightly lower
dose to the surrounding OARs. The results suggest that AXB
can be more suitable than AAA for dose calculation in rectal
cancers and especially in cases involving tissue-air junctions
in the path of the beam. While this study was performed
for VMAT technique, it is reasonable to expect the same
pattern of results in IMRT as well. Moreover, the results
reinforce the point that AAA could have inherent limitations
in modeling the interaction of radiation with matter especially
when encountered with complex geometry and/or highly
heterogeneous media, and hence it is recommended to use
AAA with caution for the anatomic sites involving the above
characteristics or preferably use AXB if available.
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