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Abstract

Introduction: Jaws-Only Intensity modulated radiattherapy (JO-IMRT) is a technique uses the calfonjaws of the
linear accelerator (LINAC) to delivery of complaxténsity patterns. In previous studies, pretreatrpatient specific
quality assurance for those JO-IMRT were also paréal using ionization chamber, MapCHECK?2, and Gas4D
and good agreements were shown. The aim of thay/stuto further verify JO-IMRT plans in 2 differenases: one
with the gantry angle set equal to beam angle #seiplans and the other with gantry angle seeto degree.
Materials and Methods: Twenty-five JO-IMRT, prewbuverified, were executed twice for each plane Tinst one
used a real gantry angle, and the second one ud&dantry angle. Measurements were performed uSitgvius 4D
1500.

Results: The results were analyzed using Verisoftware. The results show that the Gamma average 9va32
+ 2.21% for IMRT with a 0° gantry angle and 94.72.667% for IMRT with a true gantry angle.

Conclusion: In both cases, gamma index of more @@ were found for all of our 25 JO-IMRT treatmetdns.

Key words: intensity-modulated radiation therapy (IMRT); ganly IMRT (JO-IMRT); quality assurance (QA);
Octavius 4D; MapCHECK?2.

Introduction compensators to deliver IMRT [7-11]. This IMRT wide so-
called jaws-only IMRT technique (JO-IMRT)With this
technique, a series of rectangular fields are deld/érom each
beam direction to create complex intensity pattedd®st
recently, the JO-IMRT is implemented in a commédrsistem
(Panther Treatment planning system, Prowess IigcoCCA)
[12]. The introduction of JO-IMRT technique has opé the
door for implementing IMRT in developing countriashere
the maintenance of the MLC is not near at hand.|@dhg-term
objective of our work is to research and apply IMR3ing
conventional jaws (JO-IMRT). This is deeply mearfitgor
applying IMRT in our country and other developinguatry.
To achieve our goal, quality assurance (QA) is edefdr the
IMRT plans before applied to patients. Octavius 4B00
(PTW, Freiburg) is an advanced tool enabling theduation of
plans at all gantry angles. In the previous wonletrgatment
patient specific quality assurance for 25 JO-IMR&ravalso
performed using Octavius 4D and good agreemente wer
shown [13,14]. With simple tools, the plans canelvaluated
by measurements with gantry angle set at zero degmethis
report we present the results of the QA for ourlNMRT plans
in 2 different cases: one with the gantry angleesgial to beam

Cancer is one of the most serious diseases, wifiebt anany
people, and is the most common causes of deatteinvord.
Radiation therapy plays an important role in tmgtcancer.
The goal of radiation therapy is twofold: maximizhe
possibility of destroying malignant cells while rimmzing the
damage to healthy tissue. The introduction of isitgn
modulated radiation therapy (IMRT) technique hasulght
improvements in this goal [1]. In most oncology tees, this
technique is facilitated by the use of multi-leadllienators
(MLC) which is the main tool for beam shaping oe tmear
accelerators (LINAC). The MLC is a complicated devihat is
generally make of tungsten leaves and controlledmany
motors [2,3]. Otherwise, MLC has also some factors
disadvantages such as radiation leaf leakage, ¢orand
groove effect, and backscattered radiation into riechine
monitor chamber [3-6]. Meanwhile, several oncolamnters
in developing countries are still using cobalt maek or linear
accelerators (LINAC) withoutMLCs which are expensive
acquisition costs, not yet available and some deafhge.
From the fact that, somevestigators also intend to explore the
use of independent jaws only instead of MLCs and
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angle as in the plans (hereafter will be callechpiag angle),
and the other with gantry angle set to zero degBsmnma
index (3%/3 mm of max dose) was evaluated by comg@ahe
dose measured by the QA phantom and the dose atdduby

the Treatment Planning System (TPS). A hypothesis w
suggested that the gamma index between 2 groupgs wer
different.

Materials and Methods

The linear accelerator is a Siemens Primus M54%i& TPS
was supplied by Prowess (Panther TPS, Prowess Tneenty-

five JO-IMRT treatment plans were selected for ttigly. For
each treatment plan, measurements were done fds fi&) at
planning angles and (2) at gantry angle of zeroraekeg
respectively. The comparison of Gamma index between
measured dose from Octavius 4D 1500 systeigu¢e 1) and Figurel. Setup for the pretreatment quality assurance with
calculated dose from the TPS were conducted usig t Octavius4D

software VeriSoft 6.2 (PTW, Freiburg). The Octavid®
system include a rotation unit, a 2D-array deteqtiate, an

inclinometer, an electrometer and, a control uFiite rotation Results

unit (polystyrene, density of 1.05 g/dmis a cylindrical The Figures2 and 3 showed an example of gamma analysis

phantom which can rotate around its central axie ZD-array for IMRT delivered with planning angle and zero-t=y

detector plate consists 1405 ionization chambefs@# cm3. gantry angle. The gamma indexes of both groups Wigfeer
The gamma analysis was used with criteria 3%/3 amu than 90%.

with threshold of 10%. The average of gamma indexefich For the fields measured at planning angles ang-degree

field condition and the average gamma index diffeee gantry angle, the averaged gamma indexes were S267%

between 2 field conditions were investigated. Samphired t- and 97.32+2.21%, respectively. The average pergents

test between the group of (1) fields with planngamtry angle gamma passed rate using MapCHECK 2 was 96.77+2{88%

and (2) fields with gantry angle reset to O degieas 25 JO-IMRT plans in previous studies [13,14]. Thessults

conducted. show that there is a slight discrepancy betweernvi@da4D
(using O-degree gantry angle) and MapCHECK2. Osulte
are also consistent with the results of researdii&d6]. The
averaged gamma index difference between 2 condition
(Figure 4) was 2.59+2.11% (p < 0.0001).

Measurement: Complete range Mecsurement: Complete range
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Figure 2. Gamma analysisfor planning gantry angles Figure 3. Gamma analysisfor 0-degree gantry angle
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Figura 4. The gamma index with planning gantry angle and gantry angle reset to O degree.

Discussion

The fields measured at planning angle had sigmifigdower
gamma indexes when compared to the fields measatréd
degree gantry angle. The accuracy of gantry posittte couch
insertion in TPS, the directional
reproducibility of jaw movement with respected tiffetent
gantry angle may contribute to the difference oimga
indexes. For this reason, we see that all the atialu tests
should be performed before the QA process. The OQUA
4D algorithm requires the PDD measurements and
phantom’s density in the TPS. Hence, the commisgsipiof
OCTAVIUS 4D should be the factors that play a vitale in
the results of the QA. For the phantom’s densitthen TPS, the
best choice is to set the relative electron densttyr PDD
commissioning, PDD should be measured in a watantoim
at a source-to-surface-distance of 85 cm. In cehtmathis, we
used simple PDD curves of PTW in the Verisoft aggilon for
dose reconstruction which is different from ourgoral PDD
data. This variation may contribute to the resultuosatis-
factory gamma pass rate. In general, the gamma naésss
around 97% for IMRT plan QA.

Although the setting up and measurement at O°rgearie
much easier than at true gantry angles, the metbbd

dependence, ahe t

the

measurement at 0-degree gantry angle cannot aeburat

determine where the error has occurred, nor daadittate the
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impact on the actual implementation of the treatmgan.
Thus, the best treatment verification should encsapthe
composite dose distribution under real irradiatcomditions.
However, the QA results may be influenced by thavigy

effect, jaw positional errors, gantry sag, and clets. Hence
before doing IMRT QA with true gantry angles, onesgres
that there is no significant variation in LINAC fite

characteristics and output due to angular changesxtlude
possible deviation. In this study, the test resuitdicate no
angular dependence on gamma value. For QA measnteme
performed only on fields at gantry angle of zergrde, as an
acceptance during the clinical practice, a smatitderance
should be considered.

Conclusion

Ideally, all IMRT QA plans should be done at ganamgles
equal to beam angles of the treatment plan. Tweseasf
measurements were done for QA of JO-IMRT plans, ane
planning angles and one at gantry angle set to degoee. In
both cases, gamma index of more than 90% were féamall
of our 25 JO-IMRT treatment plans.
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