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Others applications ] Ventilation imaging
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Table 1. Summary of reviewed DIR application

Study Transformation model

Yan et al. [12]
Christensen et al. [14]
Schaly et al. [15]
Velec et al. [16]

Application Site

Prostate cancer
Cervix cancer
Prostate cancer
Lung cancer

Dose accumulation
Dose accumulation
Dose accumulation
Dose accumulation

FEM-based linear elastic
Viscous fluid flow
Thin-plate splines
FEM-based linear elastic

Sohn et al. [13]
Nguyen et al. [17]
Budiarto et al. [18]
Oh etal. [19]
Shekhar et al. [20]
Chao et al. [21]
Lee et al. [22]
Wang et al. [23]
Reed et al. [24]
Guerrero et al. [25]
Yaremko et al. [26]
Yamamoto et al. [27]

FEM-based linear elastic
FEM-based linear elastic
Thin-plate splines
Parametric active contour
B-splines

Demons algorithm
Calculus of variance

Commercial algorithm (Pinnacle)

Demons algorithm
Optical flow

Optical flow
Calculus of variance

Mathematical modeling
Mathematical modeling
Mathematical modeling
Mathematical modeling
Automatic segmentation
Automatic segmentation
Automatic segmentation
Automatic segmentation
Automatic segmentation
Functional imaging

Functional imaging

Functional imaging

Prostate cancer
Liver cancer
Prostate cancer
Cervix cancer|
Lung cancer and abdomen cancer

Head and neck cancer

Head and neck cancer

Head and neck, prostate, and lung cancer
Breast cancer

Breath hold CT of lung
4D CT lung

4D CT lung

DIR, deformable image registration; FEM, finite element method; CT, computed tomography.
JuluI- vialicl
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CLINICAL PRACTICE & RESEARCH AREA

Bilateral Breast

Radiosurgery Lung - SBRT Lesions

Mesotheliom e é preliminary dat a ar e consistent wi t h
a Tomotherapy treatment compared with other standard treatments using LINAC (3DCRT i IMRT i

RCS- SBRT)




ADAPTIVE: HAVING A CAPACITY FOR ADAPTATION

Adaptive Strategies When How / What Time Consuming Advantages Disadvantages
Ammobilization Device (i.e. AReproducibility AExternal signal surrogate can not detect the
Thermoplastic Mask j real position of the internal organs
External Patient Setup Daily . " ) Fast ﬂReAdju.stment. ) > .I.I . I. E .
ASurface reposition system Avionitoring during treatment (i.e. Ammobilization device could be inadequate
(i.e. VisionRT) VisionRT) after few fractions
Images can detect the position of AExtra doses
Internal Patient Setup Daily MVCT MVCT Resolution the mte_rnal organs apd the good ALow Tissue Contrast .
(2,4,6mm) pre-delivery preparation of the ALocal or global matching can change the
patients X,Y,Z shift to apply to the patient
; ; : Not available with PET, RMI, US, SPECT, Contrast
Multimodality Imagin . .
Fusi 4 e Daily | Tomotherapy SW, but possible | High Exams comparison and evaluation | None
(Fusion) off line with 3th part SW Multimodality evaluation
Awithout 4DCT, PET, RMI images integration
ADose ReCalculation on MVCT]| ALong AUnderstand the current delivery of | and/or contrast exams could be done incorrect
MVCT vs. KVCT ADaily ASuperimpose the dose £Only for few patients the plan assumption (i.e. target shrinkage)
’ Aweekly |delivered on new kVCT ACluster/Console AEvaluate the volume mismatch or | AOffline images evaluation could be
acquired (3th part SW) occupancy over dosage unacceptable with patient delivery
performance (e.g. incorrect Tx)
Aanatomical global matching can provide
Araster if there are no critical abnormal shift of the patients due to the large
Medi J d structures volume of pixel used by the algorithm (i.e.
Translation & Rotation Daily Mutual information algorithm deeml:r:; Einedp'?yr;)e%? ) AAdequate with big volume cord failure position)
Arew different algorithm to evaluate | AAnatomical local matching could lead to
soft tissue and bone tissue unexpected results on the dose distributions
(i.e. Lung or liver dose distribution)
D All the structure Adaptive evaluation Aror R$ and SBR'_F mi_sjudgments could do if
Re-Contouring ally Only the PTV Very high Evaluate the real volume and usqd without considering some aspects (e.g.
Weekly diti Shrinkage of the volume should be done using
Only few structures (OARs) el 4D tools and multimodality images
AKVCt or MVCT Aevaluation of the.daily deliyery No deformable consideration
RE PIEGILY E) Daily Awith/Without Re-Contouring | High ﬁﬁggz:liggsgiuﬁqtfgtg?ﬂs I:n((:jase o N N 315
MVCT/KVCT Weekly J Dose evaluation on MVCT density Table could

AWith/Without Deformations

planning the strategy and follow -up
o the Tx

create some misjudgments
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HOW CAN ADAPT? MULTIPLE WORKFLOW ARDIEND
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RE-IRRADIATION: HEAD & NECK
(Standard: 54 Gy / 27 Fx -

Hyper -fractionation: 54Gy / 36Fx)

Not RCS but
interesting with
Tomotherapy
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SECONDARY LUNG CANCER RELAPSED AFTER RFA
MULTIMODALITY IMAGE FUSION (SIB: BTV 55Gy/5 Fx

- PTV40Gy/5Fx)
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PAEDIATRIC TREATMENT: 14GY: 7GY/FX
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SBRT MULTIPLE LESIONS (48GY / 4 FX)
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Not SBRT but
interesting with

Tomotherapy
LUNG OTHER CASES (NO SRRT)
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Not SBRT but
interesting with
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Not SBRT but
SPINAL SARCOMA BODY RADIATION THERAPY VERTEBRA interesting with

(PTV 70 Gy / 35 FX) PALLIATIVE CASES (PTV 30Gy) Tomotherapy
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H&N
SPINAL METAL PROSTHESIS
(Using MVCT) (PTV1:70Gy PTV2:64 Gy PTV3:54 Gy / 33 Fx
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Cases where Adaptive
RT could be a need



ABDOMINAL TREATMENT

(PTV 22,5GY /15 FX)
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Not SBRT but
interesting with
Tomotherapy



