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Introduction

Collapsed Cone Convolution
(CCC) and Monte Carlo (MC)
are common dose calculation
algorithms used when treating
lung SBRT tumors

Since CCC and MC use
different methods to create a
dose distribution, the resulting
dose distributions from each
algorithm might yield a
difference in calculated dose
being delivered to the target
volume and organs at risk'
(OARs)

This difference can sometimes
cause clinical confusion and
concern for increased toxicity
risk’

Purpose

The purpose of this study is to
determine whether there is a
clinically relevant difference
between Collapsed Cone
Convolution and Monte Carlo dose
algorithms in lung tumors treated
with SBRT

Methods

Twenty previous lung SBRT
treatment plans that were
planned using CCC dose
algorithm at UMMC were used
All patients had a prescription of
55 Gy/5 fx except two patients
that had a prescription of 60
Gy/8 fx and 52.5 Gy/15 fx
Treatment plans were created
on RayStation 2023b using 6
MV FFF energy with a final
isocenter placed near or at the
center of the PTV with 1-2
partial arcs

All plans were optimized to
obtain 95% coverage of the
target volume while meeting
organ at risk (OAR) constrains
and maintaining conformality of
the R100 and R50

These same 20 plans were then
re-calculated using fast MC set
at 1% uncertainty and
differences in coverage and
OAR dose were examined

Technique

+ Differences between GTV,
ITV, and PTV coverage, GTV
mean dose, R100, R50,
Lungs-GTV V20, rib max
point dose, skin max point
dose of CCC and MC plans
were examined using a two-
tailed paired t-test (a = 0.05)

» Percent differences between

the OAR doses were also

compared

Biological evaluation via

tumor control probability

(TCP) and normal tissue

complication probability

(NTCP) for CCC and MC

plans were calculated then

compared using a two-tailed

paired t-test (o = 0.05)

Results

+ No statistically significant
difference was found between
the GTV coverage when
switching from CCC to MC,
p=0.131 (Table 1).

* GTV mean dose decreased
by 2% when switching from
CCC to MC, p= 5.227E-5
(Table 1).

Table 1. Differences in GTV coverage and
GTV mean dose when switching from CCC
to MC dose calculation algorithms.

* Patient did not have a GTV and was
excluded from GTV coverage and mean
dose comparison

* No statistically significant
difference was found in ITV
coverage when switching
from CCC to MC, p= 0.298
(Table 2)

A statistically significant
decrease in PTV coverage
was found when switching
from CCC to MC, p=3.546E-
6 (Table 2)

Table 2. Differences in ITV coverage and
PTV coverage when switching from CCC
to MC

*Five patients that did not have an ITV due
to being treated with breath hold were
excluded from the ITV coverage
comparison

Statistically significant
differences were seen in the
R100, p= 1.083E-5, and the
R50, p=0.003, when
switching from CCC to MC
(Table 3)
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Table 3. Differences in the conformality
indexes of the 100% isodose line (R100) and
the 50% isodose line (R50) when switching
from CCC to MC.
Lung-GTV V20 dose
increased by 0.05% when
switching from CCC to MC,
p=0.026 (Table 4)
Rib max point dose
decreased by 3.02% when
switching from CCC to MC,
p=0.004 (Table 4)

« Skin max point dose
decreased by 1.32% when
switching from CCC to MC,
p=0.017 (Table 4)

Table 4. Differences in the organ at risk
dose for lungs-GTV V20, rib max point
dose, and skin max point dose when
switching from CCC to MC

« No statistically significant
difference was seen in GTV
TCP, p= 0.331; tumor
response to treatment and
the likelihood of treatment
success remains unchanged
when switching from CCC to
MC (Table 5)

« No differences were seen in
in the Lungs-GTV NTCP
when switching from CCC to
MC,; likelihood of side effects
of treatment due to normal
tissue damage remains
unchanged (Table 5)

Table 5. Difference between GTV TCP and
Lungs-GTV NTCP when switching between
dose algorithms
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Conclusion

0.05% lung dose increase
when switching from CCC to
MC was statistically significant
but not meaningfully significant

~1% decrease in skin dose and
3% decrease rib max point
dose when switching from CCC
to MC align with known
discrepancies that occur when
switching dose calculation
algorithms'2

Overall, little difference in
clinical outcomes between the
CCC and MC dose calculation
algorithm, and therefore the
use of either algorithms is likely
appropriate

Further investigation into the
2% decrease in GTV mean
dose may be necessary as
GTV prescription dose
coverage was found to be
equivalent
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