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' Original Article

Craniospinal Irradiation by Rapid Arc® Technique in Supine
Position: A Dosimetric and Clinical Analysis

Vijayaprabhu Neelakandan, S. Sherly Christy’, Ashutosh Mukheriji, K. Sathyanarayana Reddy*

ConcLusions
A Irradiation of the craniospinal axis of patients in the supine
| position is reproducible and easily maintained. Acute skin,
hematological, and gastrointestinal reactions were comparable
with declared historical literature. Treatment in supine position
& would be comfortable for adult patients and would minimize ‘
‘_‘5; ' anesthesia-related risks. i T

RA" technique is suited to plan complex-shaped target
volumes, avoiding junction, field-matching, and abutment

—i dosimetry. It also provides benefit of image guidance for
precise dose delivery and is favorable regarding target volume
coverage, dose homogeneity, conformity, OAR sparing,
treatment time, and reduction of IDs to nontarget tissues.




M.T. Studenski et al. / Medical Dosimetry 38 (2013) 48-54

Fig. 1. Axial and sagittal slices from the treatment plans for 1 patient from the dosimetric study showing the differences in isodose distributions among 3D-CRT, IMRT,
VMAT. The conformity achieved by the IMRT and VMAT techniques is evident. The low dose spread associated with the VMAT technique can also be observed.
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where 2 Gy represents the reference dose level used for the determination of the dose-response
parameters, D is the total physical dose, d'is the dose per fraction and /B is the organ-specific dose
that accounts for the fractionation characteristics ofthe tissue and at which the Imearand quadratic
components of cell killing are equal.*’ BED is the biological effective dose, which is ameasure of
the biological dose delivered to a tumor or organ and it is the theoretical total dose that would be
required to produce a particular isoeffect using an infinitely large number of infinitesimally small
dose fractions. BED has been used for comparing different treatment strategies.!'>'¥ The relation
of the parameters D, and ywith & and  that leads to equality of Eq. (1) is the following:
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where d__ is the reference dose per fraction to which the parameter D, and ¥ refer.

The response of a normal tissue to a nonuniform dose distribution is calculated using the
relative senality model in which the volume effect is taken into account. The mathematical
expression of the relative seriality model is given by the following equation:2#11
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where N is the total number of organs at nsk; -

ability of response of organ j, which is irradiated with dose D, and has the reference volume:;
Av, is the fractional subvolume of the organ being irradiated compared to that of the reference
volume: and M, is the total number of subvolumes in the organ. s, is the relative seriality
parameter which describes the internal structure of the examined organ, and it is approximately
unity for a completely serial structure and zero for a completely parallel structure.'®’ For the
estimation of the expected normal tissue complications, other models have also been proposed.
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model.""*"® Even though the LKB model is well known, the Relative Seriality model was applied
in this study due to its previous extensive use in studies involving radiobiological evaluation
or optimization of treatment techniques and due to the previous experience of the authors with
this model and the relevant dose-response parameters in the calculation of the normal tissue
complication probability (NTCP) values.

Due to the fact that tumor control is achieved when the separate tumor cells are completely
cradicated, it is assumed that tumors have a parallel structure. Consequently. the probably of
benefit or tumor control is given by the following equation:
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where 2 Gy represents the reference dose level used for the determination of the dose-response
parameters, D is the total physical dose, d is the dose per fraction and o/Bis the organ-specific dose
that accounts for the fractionation characteristics ofthe tissue and at which the linearand quadratic
components of cell killing are equal.*’ BED is the biological effective dose, which is ameasure of
the biological dose delivered to a tumor or organ and it is the theoretical total dose that would be
required to produce a particular isoeffect using an infinitely large number of infinitesimally small
dose fractions. BED has been used for comparing different treatment strategies.!! >4 The relation
of the parameters D, and ywith a and  that leads to equality of Eq. (1) is the following:
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where d_ is the reference dose per fraction to which the parameter D, and y refer.

The response of a normal tissue to a nonuniform dose distribution is calculated using the
relative senality model in which the volume effect is taken mto account The mathematical
expression of the relative seriality model is given by the following equation: 2511
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In order to evaluate and compare the different treatment modalities, a number of radiobiologi-

cal measures were employed. The Poisson model describes the dose-response relationship of
normal tissues and tumors according to the following expression:>¢:10.11)
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where P(D) is the probability of inducing tumor control or normal tissue complications when

the tissue is irradiated with a uniform dose of EQD,; v is the maximum normalized gradient

complication probability (NTCP) values.
Due to the fact that tumor control is achieved when the separate tumor cells are completely

eradicated, it is assumed that tumors have a parallel structure. Consequently, the probably of
benefit or tumor control is given by the following equation:

P, = ITa==T1% PAD)*" (5)
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Setup — Vantagens

Decubito Dorsal Decubito Ventral

* Posicionamento mais * Visualizacdo do Campo de
confortavel e reprodutivel tratamento

* Mais facil para anestesia »  Setup mais simples
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Setup — Desvantagens

Decubito Dorsal Decubito Ventral

* Mesa (Couch) na direcao do * Visualizacdo do Campo de
campo da coluna tratamento

«  Orgaos podem ficar mais «  Setup mais simples
posteriores «  Menos chances de erros

* Na&o e possivel usar a coluna  Dificuldade para anestesiar

como referéncia de

nosicionadie « “Avia aérea (nariz/boca), fica

menos acessivel pra gente da
: anestesia, a fisiologia

s respiratoria fica um pouco

: prejudicada, € mais dificil de
Fis ventilar o paciente”
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Original Article

Choice of appropriate beam model and gantry rotational angle
for low-dose gradient-based craniospinal irradiation using
volumetric-modulated arc therapy

Biplab Sarkar', Anirudh Pradhan’

VMAT with use of shorter arc for the spine
PTV reduces the delivery time as well as the

low-dose area sigmficantly. Use of tull rotational

arcs for spinal fields should be strongly

discouraged.

Advanced MLC models with 5 mm MLC leaf
width (Agility) in combination with 3F beam
offer no advantage over the conventional 1 cm
MLC (Synergy) using flat beam in CSI. The
only likely benefit of using a 3F beam 1s faster
treatment delivery. VMAT shows a notable

advantage over conventional technique at the
cost of significantly high low-dose spillage.
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Volume modulated arc therapy

Cranio-spinal irradiation with volumetric modulated arc therapy: A
multi-institutional treatment experience

Antonella Fogliata®”, Stefan Bergstrém b Ines Cafaro®, Alessandro Clivio®, Luca Cozzi®,

First column: sagittal views for all cases; second column: selected transversal views. Colourwash range: 50% to 107%.




Conclusao

Conclusions

CSlis one of the most challenging processes in radiation planning
and delivery. The five studied cases, treated with RapidArc technol-

ogy in different European institutions with various planning ap-
proaches, indicated that this technique is usable in clinical

practice and can be advantageous in treating patients requiring CSL
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