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Comparison of Dose Distributions Calculated
by Anisotropic Analytical Algorithm and Pencil Beam
Convolution Algorithm at Tumors Located in Liver Dome Site
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The purpose of this study is to evaluate the variation of radiation dose distribution for liver tumor located in liver
dome and for the interest organs(normal liver, kidney, stomach) with the pencil beam convolution (PBC) algorithm
versus anisotropic Analyticalal algorithm (AAA) of the Varian Eclipse treatment planning system, The target
volumes from 20 liver cancer patients were used to create treatment plans. Treatment plans for 10 patients were
performed in Stereotactic Body Radiation Therapy (SBRT) plan and others were performed in 3 Dimensional
Conformal Radiation Therapy (3DCRT) plan. dose calculation was recalculated by AAA algorithm after dose
calculation was performed by PBC algorithm for 20 patients. Plans were optimized to 100% of the PTV by the
Prescription Isodose in Dose Calculation with the PBC algorithm. Plans were recalculated with the AAA, retaining
identical beam arrangements, monitor units, field weighting and collimator condition. In this study, Total PTV
was to be statistically significant (SRS: p=0.018, 3DCRT: p=0.006) between PBC and AAA algorithm. and in
the case of PTV, ITV in liver dome, plans for 3DCRT were to be statistically significant respectively (p=0.013,
p=0.024). normal liver and kidney were to be statistically significant (p=0.009, p=0.037). For the predictive index
of dose variation, CVF ratio was to be statistically significant for PTV in the liver dome versus PTV (SRS r=0.684,
3DCRT r=0.732, p<0.01) and CVF ratio for Tumor size was to be statistically significant (SRS r=—0.193,
p=0.017, 3DCRT r=0.237, p=0.023).

Key Words: Liver Dome, Lesion coverage factor (CVF), Heterogeneity, Pencil Beam Convolution, Anisotropic
Analytical Algorithm
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Fig. 1. PTV contour of tumor located in the liver dome.
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Fig. 2. Dose Volume Histogram of

PTV, normal liver, stomach and
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Table 1. Lesion coverage factor (CVF) calculated with PBC
and AAA (r : Correlation coefficient, (Dome) : Volume only
in the liver dome).

SBRT CVF with PTV : CVF with PTV (Dome) :
r —0.288 —0.096

p-value 0.018 0.095

3DCRT CVF with PTV : CVF with PTV (Dome):
r 0.729 0911

p-value 0.006 0.013

3DCRT CVF with ITV : CVF with ITV (Dome) :
r —0.029 0.541

p-value 0.024 0.026
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Table 2. Volume to the 100% dose (V1o0) calculated with
PBC and AAA (n : the nomber of patient, Ratio=AAA/PBC,
PTViung : volume only in the lung).

oletzel : M23d M23 2012

Table 3. Maximum and mean doses to interest organ
calculated with PBC and AAA (n: the nomber of patient,
Ratio=AAA/PBC).

SBRT (n=10) GTV ITvV PTV-PTViung PTV
PBC 1.00£0.00 1.00£0.00  0.99+0.02  0.99+0.02
AAA 0.99£0.03 0.99+0.03  0.97+0.03  0.92+0.06
Ratio 0.99 0.99 0.98 0.93
p-value 0.095 0.018

3DCRT (n=10) GTV ITvV PTV-PTViung PTV
PBC 1.00£0.00 0.99+0.01  0.90+0.11  0.90+ 0.10
AAA 0.96+0.06 0.93+0.07  0.84+0.14  0.78+0.15
Ratio 0.96 0.93 0.93 0.87
p-value 0.024 0.013 0.006
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of, A WEERA el tHee] B8 The=—0029, p-
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SBRT Normal liver = Both kidney  Stomach

n=9 n=6 n=7
Dinax PBC 4,966.4 Gy 172 Gy 153 cGy
AAA 4,878.6 cGy 225 cGy 16.0 cGy

Ratio 0.98 1.31 1.05

p-value 0.009 0.037 0.206
Dinean PBC 538.5 cGy 2.6 cGy 54 cGy
AAA 555.3 <Gy 5.7 cGy 5.6 cGy

Ratio 1.03 2.19 1.04

p-value 0.157 0.067 0.104
3DCRT Normal liver ~ Both kidney  Stomach

n=8 n=9 n=9
Dimax PBC 106.1 <Gy 45 Gy 28.0 cGy
AAA 1054 <Gy 5.2 cGy 284 cGy

Ratio 0.99 116 1.01

p-value 0.110 0.116 0.377
Dinean PBC 47.1 cGy 0.7 cGy 55 Gy
AAA 47.1 cGy 09 Gy 6.4 Gy

Ratio 1.00 129 1.16

p-value 0.186 0.142 0.063

tste] F daglFog A s EAsUE w A
Aoz o3 FWBARL 7+ 2F: p=0.009, 414
p=0.037)% X 3th(Table 3). o] %
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EEE Aero] golAl Aoz o Zx|o]Z).
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depthyol] st CVF Bl&2}9] Al SATHoZ Fou|
3} tH(SRS: p=0.060 , 3DCRT: p=0.906) (Fig. 3). o]+ A A
AR} FmZole Aolo] 9lolA SBRTY 7-¢ Hi
3.38+3.53 cm, 3DCRT®] 73-%- % 0.82+2.89 cm& -+ &3l
2ol Wk Aol & WA whF A %E9k7] witolch
=AY, ZHAMNoll $IX|8E FoFoll thafe] HA| AL EEAA
Aol A] H 52 AlLgt A ] ¥ E(PTVaom/PTV)ll Tt
F 2agFe CVRH[ £ #Al= SBRT (1=0.684, p
<0.01) ¥ 3DCRT (r=0.732, p<0.01) 7]%ol <& x| &A%
oA AA Aol EAsIthFig. 4). AR, Foko] F70l
ol A F Lag|Fe] CVFH|EHe] AL SRS 7]Eel
ogk X1 g A2l 7% FF A3Hr=—0.193, p=0.017)°] EA}

- 109 -



SHE 2 621 : ZHON0I RIXIE B0 CHEH AAARL PBC 2 112IE0
a
R’ (L)=0.034
1.05 o
O
@
o (o]
T C
5 gl 1.00 A ° o o
i :
DI- o o @
G > 0.95-
ok
S5
> 090
O o
0.85 T T T T T T T T
-2.00 00 2.00 4.00 6.00 8.00 10.00 12.00
Path length-effective path length (SBRT)
Fig. 3. The predictive index of dose variation :
a
R? (L)=0.468
1.05 o
O
£
(o]
§5 1001
; >
'_
a
B> 0.95-
on
S5
> 090
O o
0.85 T T T T T
0.60 0.70 0.80 0.90 1.00
PTVdome/PTV (SBRT)

Fig. 4. The predictive index of dose variation

s

q 4

o=

4

s}al, 3DCRT 7]l o3t X 5A12e] A$
(r=0.237 p=0.023)°] ZAs}Ic}H(Fig. 5).

k=g

A=

A WA ©k8] Bl 24 9] 3] (Internatioan] Commission
on Radiation Units and Measurement : ICRU)] H.1.4] 240]|
Ae XE5FAAAY FrA%e BEGE7t 5% ode
Uz 95E AAstz 9vk'® =3l AAPM  (American
Association of Physicists in Medicine) X 1.4 85+ 4l ZA| A
o] Qlo] A 2~3%2] X7} whAshw AA| X 2ol A= 5%
ol 4o o7} WAttty Hasla 9k e A
Asel AL el A AEA S Tl Wl vhet
of W AAEY 2719 ] of Fof whE A A dgke]

In;

]
r
op
EJ

R? (L)=0.015
1.05 -

9

1.00

0.95
o

0.90 -

CVF ratio of AAA and PBC
for PTV-PTV_lun

0.85 -

0.80

-2.50 00 2.50 5.00 7.50
Path length-effective path length (3DCRT)

2 (Path Length; - Effective Path Length;) i=number of field.

R’ (L)=0.536

1.05 A

9

1.00 +

0.95 ~

0.90 -

CVF ratio of AAA and PBC
for PTV-PTV_lun

0.85

0.80

060 0.70 080 0.90 1.00

PTVdome/PTV (3DCRT)

0.40 0.50

¢ PTV-PTViung/PTV (PTViung: Volume only in the lung).

Shol7k vhepel, b4 A3k A2 AY FRAFED con
volution/superpositiono] 2t H.sla 9irk 3l RTOG
02360l A= XA 60 GyZkAl= PTVY 95%0l A=
Akl o] Al Bl il BA glo] A=A 4
g &S ALt e}, Xiao 52 convolution/superposition &
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Fig. 5. The predictive index of dose variation: Gross Tumor Volume.
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