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Introduction: AHN currently uses Elekta’s Monaco Collapsed Cone (CC) o Results: PTV D95% and V95% showed a
dose calculation algorithm for tangent breast treatment planning due to the variation of 3% or less between the CC and MC
confidence in CC in terms of dose accuracy within an acceptable margin and " = plans, while the PTV V100% and Ipsilateral Lung

V20Gy showed slightly higher variations (Table
1). PTV V105% showed the highest variation, of
up to a 593% increase with MC. This extreme
increase can be explained by the steepness of
the DVH curve at this point (Fig.3). The time
necessary to perform calculations was longer for
each CC plan than for the same plan that had
g2 been recalculated using MC. Also, QA pass rates
Dose (8 using 2%2mm as well as 3%3mm gamma criteria
- for each CC plan were lower than for the same

due to the historically long computational time needed for Monte Carlo (MC)
calculation. With new quality metrics AHN has adopted for evaluating tangent
breast plans along with a decrease in calculation time and therefore an
increase in clinical viability for using MC, it is necessary to evaluate the dose
accuracy associated with MC vs. CC treatment planning.
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Background: Breast planning at AHN can be categorized into three historical =
eras of planning. First generation; no target, qualitative evaluation, global P N U SN [ b~
hotspot<110%. Second generation; target contoured, coverage >95% of the . =
target receiving at least 95% Rx dose, global hotspot between 105-107%.

Third (current) generation; standardized target definition, coverage >95% of

2: Dose Volume Histogram for a plan calculated

Figure 3: Change in V105 with increase in dose associated with Mente Carleo recalculation

the target receiving at least 95% Rx dose, global hotspot between 105-107%, CFz(aokd) and recalcutdted using MC{dashed). plan recalculated using MC (Table 2).
DV_H‘based OAR metrics: Heart mean <200cGy, Thyroid max <2% RXx, Table 2: QA pass rate Collapsed Cone QA pass rate Montte Carlo QA pass rate
I<pls(|)ll;1:epr$IVLung V20Gy <15%, Contralateral Lung V5Gy <15%, V105% Rx Table 1: Results of initial Collapsed Cone vs. recalculated Monte Carlo Plans Patient >Samm amm >%amm oamm
Methods and Materials: 13 clinically treated Tangent Breast plans were Collapsed Cone Monte Carlo Difference 1 77 9.4 963 1000
identified. All plans used FiF technique and were calculated with Collapsed 5 53 FTH] =55 i3
Cone using Elekta’'s Monaco 5.5. All plans were then recalculated using T | T VR | VIR | W | WS | | VR | VRE | e | VR | BER | T e TR
Monte Carlo using the same MU and leaf/lbeam patterns. Isodose sangy vanGy x| vasom | viogee 12 740 50.2 545 555
distributions were observed (Fig.1), PTV dose metrics and Ipsilateral Lung E] EEF) 555 £ 57
V20Gy were evaluated (Fig. 2). The calculation time was also documented for 1 Sams  aees0  Se02 947 006 | W00 4377 Si80 347 106 | 001 002 046 3085 A&7 ETE)
CC vs. MC plans. Four of the 13 plans used in the study were delivered onto : | cmm wmm wr am | wa s mm ma 0 |om om  2s ma us  om o i
the SNC ArcCheck QA phantom and analyzed for Quality Assurance using s | s ems osw s ome | sms ews s oms s | am oae osm oanm e om
29%2mm and 3%3mm y-analysis (Table 2). . sris cmsso mae ms wmas | s wmms s ese ger | am i ma ses sw o am Conclusion: Our study showed that it is highly likely that PTV V105%
| Dose Distribution (CC) | Dose Distribution(MC) s S725  413M EPI0 906 220 | 565 4102 mSED 1580 24 om o um o 7im ome a1z values are in reality significantly higher than the values presented
- [ s ses amm mer 94 w7 | se3 asas mor  mu 87 | 02 am s ness 4 o when the Collapsed Cone dose calculation algorithm is used in
7 mes  amss e Was 643 | sa amas mm a6 63 | 03 a1 e maw em os planning. Because this metric is often used as a benchmark for
acceptability of plan quality and a predictor of toxicity, and because
= =23 amsmm mas 3 w@as | sa smsse s mss 138 | 3ss  ims wae s 2 om % : L
computational power and associated calculation time for Monte Carlo
s w01 a3e1  sem W Ga7 | oo dwms  Ses e 65 | ooo @3 s a7 am oas is no longer prohibitive, we can suggest that Monte Carlo be used as
w0 ms  asa sa 7s ww | sz sz s mss L2 | a4 am 7a smn am ok the standard dose calculation algorithm for tangent breast planning.
1 sess 415340 E3ss 548 121 | ses  sms smsen 2es 11 | ces  am swm amal sm o Further study is needed to investigate the relationship between the
1 7eE? 43Sl 7 10 16.45 784 4B0LE  s570 2L3¢ e 641 016 0 1Az L5 oss severities (grade) of these effects with a potentially more accurate
1 sae3 M 8539 233 G76 | 885 Rl BeS) 16§ G1 | DOF D07 081 SRS G35 azs measure of the PTV V105%. Time for calculation and higher QA pass
o R BT Rerrarr rates indicate a shift in paradigm for planning breast cases which may
be desirable.




