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e Gamma @it % Zhuh SHE
Rl (MV) (cGy)
2% /2 mm 3% / 3 mm

BuEr  B¥UsE BBl BXUE BEr BEUs WE
SR 6 64.2 88.5 125.8 129.3
B IR 6 32.0 84.3 145.7 150.0
B 10 815 99.6 184.7 187.9
EHE 10 76.5 97.4 190.1 1935
FLIVE 6 83.5 96.3 128.0 130.6
FLIVE 6 96.8 99.6 137.8 140.8
it 6 75.0 88.7 198.2 197.8
it 6 93.5 99.8 151.5 151.2
7% 6 92.4 99.4 150.2 151.4

95.7 99.1 273.3 274.7
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6MV Bank A
T T T

Transmission (%)

10MV Bank A
T T T

) 2 0 2 4
Distance from central axis, Y direction (cm)

-4 -2 0 2 4
Distance from central axis, Y direction (cm)

e 6 MV XEHERH B HiEE250.8%6-1.2%, HAEEHZN1.326-1.9%
w10 MV XEHRH B HBEHZ481.1%-1.6%, H KA EEHZRN1.626-2.5%
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6 MV 10 MV 6 MV 10 MV
iy 1.30%6 1.50%6 1.50 mm 1.80 mm
W& 1.60%6 1.80%6 1.66mm 1.72 mm

Explanations for Failures

Minimum # of

EXpranaiion occurrences
Incorrect output factors in TPS 1
Incorrect PDD in TPS 1
IMRT plan that exceeds linac capabilities 3
Software error 1

Inadequacies in beam modeling at leaf
ends (Cadman ef al, PMB 2002)

QA technique

Couch indexing errors with Peacock system

Equipment performance
Setup errors
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BRE Gamma @it % & mFE
Al (MV) (cGy)
2% /2 mm 3% /3 mm

Bl BRE  BdEr BXUs  BEEr BXUE WE

-1 6 64.2 64.3 88.5 93.6 125.8 128.1 129.3
B IR 6 32.0 51.8 84.3 94.5 145.7 146.9 150.0
=L 10 81.5 90.5 99.6 99.9 184.7 185.9 187.9
B3R 10 76.5 78.5 97.4 97.8 190.1 190.3 193.5
FLE 6 83.5 95.4 96.3 99.1 128.0 129.7 130.6
I 6 96.8 97.0 99.6 99.6 137.8 137.9 140.8
Fiti s 6 75.0 98.4 88.7 100.0 198.2 199.4 197.8
g 6 93.5 97.2 99.8 99.8 151.5 152.4 151.2
ik 7% 6 92.4 96.0 99.4 99.7 150.2 150.8 151.4

TFER 10 95.7 96.0 99.1 99.1 273.3 273.4 274.7
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Portal Dosimetry 2D Array

. Varian aS1000 IBA MattriXX/Compass
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Portal Dosimetry Workflow

Portal Dosimetry

Plan Creation

Plan Approval
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2D Array
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Plan Approval
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Phantom Verification Plan Creation

Plan Approval and Scheduling

Image Acquisition

Portal Dosimetry Analysis

Final Plan Review

¥

Plan Approval and Scheduling

Dose Plane(s) Export

¥

Phantom Setup/Delivery
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.

Final Plan Review
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Predicted Dose: F3_280 -7/31/2012 18:26 - 0 deg

| 11524 CU
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Gamma Evaluation: F3_280 - F3_280-8_1_20 - 0 deg

0.00/ 0.00 cm

Portal Dose: F3_280-8_1_20 - 7/31/2012 22:36 - 0 deg

| 115.80 CU
100.00 CU

Dose Difference: F2_280 -F2_280-8_1_20 -0 deg

0.00/ 0.00 cm
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1045 B8 215 F aS 10000 Matri X X 1 SR I8 F F A 38 i 2 (%, +)

HE 2%/2mm 3%/3mm 4%/4mm SEBMIMFEAE3%/3 mm
aS1000 85.16+8.02 05.82+3.47 98.93+1.28 0.40(0.38-0.42)
MatriXX 92.56+6.06 99.08+1.22 99.88+0.16 0.35(0.32-0.37)

1045 BB 4% F§aS1000F MatriX X VRIS IER 18] (min)

ik HRIEE AT BEERERE SRS E it

aS1000 1.3 1.0 8.7 1.7 12.7
MatriXxXX 11.7 21.0 10.5 4.6 47.8
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SmartArc-based volumetric modulated arc therapy for endometrial cancer: a
dosimetric comparison with helical tomotherapy and intensitv-modulated

radiation therapy
Ruijie Yang, Ph.D..** Junjie Wang, M.D_* Shouping Xu, Ph.D.

Purpose: To investigate the feasibility of volumetric modulated arc therapy with
SmartArc (VMAT-5) for endometrial cancer to achieve equivalent plan quality with
higher delivery efficiency, against with intensity-modulated radiotherapy (IMET) and
helical tomotherapy (HT).

Methods and Marerials: Nine patients with endometrial cancer were retrospectively
studied. Three plans were generated with 2 arcs VMAT-S, nine-field IMRET and HT
for each patient. The dose distribufion of PTV, organs at nisk (OARs) and normal
tissue were compared. The monitor umits (MUs) and treatment delivery time were also
evaluated.

Results: The average homogeneity index was 1.06, 1.10 and 1.07 for VMAT-5,
IMRT and HT plans. The Vi of rectum, bladder and pelvis bone decreased 9.0%,
3.0%, and 3.0% m VMAT-S compared with IMRT, respectively. The target coverage
and OARs sparing were comparable between VMAT-S and HT. The average MU was
823, 1105 and 3403 for VMAT-S5, IMRT and HT. The average delivery time was 2.6
minutes. 8.0 munutes. and 9.5 minutes.

Conclusion: VMAT-S provided comparable plan quality with significant shorter
delivery time and less MUs compared with IMRT and HT for endometnal cancer. In
addition. more homogeneous PTV coverage and superior OARs sparing in the
medium to high dose region were observed in VMAT-S over IMRT.

[Kev words] Endometrial cancer; Volumetric modulated arc therapy:
Intensity-modulated radiation therapy; Helical tomotherapy



SmartArc-based volumetric modulated arc therapy for
endometrial cancer: a dosimetric comparison with helical
tomotherapy and intensity-modulated radiation therapy

Table 2. Summary of PTV coverage data for VMAT-S, IMRET and HT plans

PTVe; PTVie PTVis PTViw Dupew 1D CI HI

%) ) (e () Gy (GyL)

Mean (VMAT-5) 0082 0510 4050  0.00 5201 5313 089 1.06

Mean (IMET) G001 9560 6710 530 5251 5392 087 1.10

P 0.53 0.68 0.03 0om 051 0.32 0.07 0.01
Mean (HT) 0061 9580 1670 020 5145 5287 087 1.07
P 0.37 0.83 0.00 0.7 0.08 0.17 0.06 0.25

Table 4. ID to OARs and NT for VMAT-S. IMET and HT plans

Plans VMAT-S IMRT HT
Structures Mean Mean A ra Mean A £
(Gy-L) (Gy-L) (Gy-L) (Gy-L) (Gy-L)

Bowel 2383 2322 -0.61 0.35 2345 -0.38 021
Rectum 3.18 3.34 0.16 0.36 326 0.08 032
Bladder 11.40 1198 0.58 017 11.02 -0.38 020
Pelvic bones 36.60 36.10 -0.50 021 37.50 0.9 035
Normal tissue 262.30 258.50 -3.80 0.11 265.12 282 0.09




Feasibility study of volumetric modulated arc therapy with constant dose rate
for endometrial cancer

Ruijie Yang*, Junjie Wang**, Feng Xu', Hua Li-, Xile Zhang*

Objectve: To mvestigate the feasibility, efficiency, and delivery accuracy of
volumetric modulated arc therapy with constant dose rate (VMAT-CDE) for whole
pelvic radiotherapy of endometrial cancer.

Materials and methods: The nine-field infensity-modulated radiotherapy (IMET),
volumetric modulated arc therapy with variable dose rate (WMAT-VDE), and
VMAT-CDR plans were created for 9 patients with endometnal cancer undergoing
whole pelvic radiotherapy. The dose distnbution of planning target volume (PTV),
organs at risk (OARs) and normal tissue (INT) were compared. The monitor units
(MUs) and treatment delivery time were also evaluated. For each VMAT-CDR plan, a
dry run was performed to assess the dosimetric accuracy with Matri®0{ from IBA
Resules: Compared with IMET, the VMAT-CDE. plans delivered a slightlv greater
Wy of bowel, bladder, pelvis bone and normal tissue, but significantly decreased the
dose to the high dose region of rectum and pelvis bone. The monitor units decreased
from 1105 with IMRT to 628 with VMAT-CDR. The delivery time also decreased
from 2.5 min to 3.2 min. Very similar dose distribution was found in the VMAT-VDE
and VMAT-CDR plans. The average gamima pass rate was 93 6% af the 3%/3 mm
criteria with MatridX pre-treatment verification for nine patients.

Conclusions: Volumetric modulated arc therapy with constant dose rate can achieve
comparable plan guality with significant shorter delivery time and smaller number of
MUs compared with IMRT for endometrial cancer patients undergoing whole pelvic
radiotherapy. It can be accurately delivered and be an alternative to IMRT on the
linear accelerator without variable dose rate capability.

[Kev words]: Volumetric modulated arc therapy; constant dose rate;



Feasibility study of volumetric modulated arc therapy with
constant dose rate for endometrial cancer

Table 2. Summary of PTV coverage data for IMET, VMAT-VDR and VMAT-CDE plans

PTVe; PTViw PIVis PIViy Dgew D CI HI

o () (*a) (%) (Gy)  (Gy-L)

Mean (VMAT-CDR) 9931 05380 521 0.20 5291 5587 087 107

Mean (IMET) o001 o360 6710 530 5251 5392 087 110
r 013 0.006 0.03 0.03 017 010 035 003
Mean (VMAT-VDR) 9082 9510 4050 000 5201 5313 089 1.06

r 023 01 0.00 0.21 031  0.08 009 031

Table 4. Mean integral dose to OARs and normal tissue for IMRT, VMAT-VDR and VMAT-CDE. plans (Gy-L)

Structures VMAT-CDR  IMRT r VMAT-VDR L

Bowel 23776 2322 026 2383 051
Rectum 321 334 031 318 0.60
Bladder 11.85 11.08 027 1140 035
Pelvic bones 37.37 36.10 008 3687 0.08

MNormal tissue 265.81 25850 0.07 26230 0.10




Feasibility study of volumetric modulated arc therapy with
constant dose rate for endometrial cancer
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SmartArc-based volumetric modulated arc therapy for endometrial

cancer: a dosimetric comparison with helical tomotherapy and

intensity-modulated radiation therapy

Feasibility study of volumetric modulated arc therapy with constant

dose rate for endometrial cancer
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