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COMBINED THERMO-RADIOTHERAPY
OPTIMIZATION
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HYPERTHERMIA
RADIO-BIOLOGICAL 

RATIONALE

Hyperthermia (HT), heating tumors in the 

range 41-43°C, is a powerful radio and  

chemosensitizer. The effectiveness of HT as 

well as its safety, in combination  with 

radiotherapy and chemotherapy, has already 

been proven in phase III  clinical trials [1,3], 

particularly in patients with very large or very 

advanced  stages of cancer and recurrent 

tumors. HT enhances the effect of radiotherapy  

on the tumor, without additional toxicity for 

nearby healthy tissue, by multiple  synergistic 

mechanisms.
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INHIBITION OF DNA DAMAGE REPAIR:
HT enhances the effectiveness of radiotherapy by inhibiting the 
repair of  DNA damage. [2,4,5,6]

REOXYGENATION:
HT increases tissue perfusion resulting in reoxygenation, thereby 
reducing hypoxia and increasing radiosensitivity. [2,6,7]
With regard to chemotherapy, hyperthermia targets its action 
within  the heated tumor region without  aggravating systemic 
toxicity. [8]
Local hyperthermia has also been shown  to be capable of inducing 
systemic anti- tumor immune responses. [1]

DIRECT CELL KILLING:
HT selectively kills radioresistant hypoxic tumor cells. [2]
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HYPERTHERMIA TREATMENT PLANNING (HTP) CAN 
BE APPLIED IN CLINICAL DECISION MAKING BOTH 

FOR SUPERFICIAL AND LOCOREGIONAL 
HYPERTHERMIA TREATMENTS

TREATMENT QUALITY STRONGLY DEPENDS 
ON THE ACHIEVED TUMOR TEMPERATURES 

AND TREATMENT PLANNING 

TR EATMEN T PL AN N IN G FAC I L I TATES C L I N I C AL  
D EC I SI ON MAKI N G FOR  HYPER THEMI A TR EATMEN TS

K O K  E T  A L . ,  I N T E R N A T I O N A L  J O U R N A L  O F  H Y P E R T H E R M I A ,   2 0 2 1

BASIC HTP CAN FACILITATE CLINICAL 
DECISION MAKING AND IMPROVING 

TREATMENT QUALITY 
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WHY HYPERTHERMIA TPS?
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PATIENT REPRESENTATION
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1 3

PRE-PROCESSING
Background and Bolus removal

2

ALBA HTPS - PLAN2HEAT
IMAGE PREPROCESSING
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ALBA HTPS - PLAN2HEAT
WORKFLOW
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Segmentation



C O P Y R I G H T  ©  2 0 1 9  M E D L O G I X .  A L L  R I G H T S  R E S E R V E D .C O P Y R I G H T  ©  2 0 2 2  M E D L O G I X .  A L L  R I G H T S  R E S E R V E D .

2 4

LARGE TISSUES SEGMENTATION
For dielectric properties assignment
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ALBA HTPS - PLAN2HEAT
HU AUTOMATIC SEGMENTATION
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ALBA HTPS - PLAN2HEAT
WORKFLOW
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CORONAL VIEW SAGITTAL VIEW AXIAL VIEW

Tumor

Overlay any structure with known dielectric properties
on the base segmentation

ALBA HTPS - PLAN2HEAT
IMPORT STRUCTURES
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CORONAL VIEW SAGITTAL VIEW AXIAL VIEW

Pelotte

ALBA HTPS - PLAN2HEAT
IMPORT STRUCTURES

Overlay any structure with known dielectric properties
on the base segmentation
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ALBA HTPS - PLAN2HEAT
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X : PATIENT CENTER

ALBA HTPS - PLAN2HEAT
ARRAY REGISTRATION 

Y : PATIENT CENTER

Z : TUMOR CENTER

Patient positioning through one single point

4
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OPTICAL TRACKING IN THE TREATMENT ROOMPLANNING IN VIRTUAL ROOM 

ALBA HTPS - PLAN2HEAT
ANTENNA AND PATIENT REGISTRATION:

TWO OPTIONS 
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SIMULATION MODEL

VIRTUAL PLANNING TREATMENT ROOM FEEDBACK

ALBA HTPS - PLAN2HEAT
ANTENNA POSITIONING 
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Computing

ALBA HTPS - PLAN2HEAT
WORKFLOW
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L a u n c h i n g s i m u l a t i o n

GPU CLOUD 
computing  

Local server

ALBA HTPS - PLAN2HEAT
COMPUTING
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ALBA HTPS - PLAN2HEAT
ANTENNA POSITIONING 

- Compare ANTENNAS
- Compare POSITIONS

7
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ALBA HTPS - PLAN2HEAT
WORKFLOW

Settings
OptimizationHT 

simulation
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Thermoradiotherapy optimization in RayStation

jakob.oden@raysearchlabs.com

mailto:jakob.oden@raysearchlabs.com
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1. CT & temperature distribution import into RayStation
DICOM and Python scripting

CTHT
CTHT
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RayStation prototype

RTHT optimization functions
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RTHT optimization functions
(3) RTHTOAR+tumor



HT
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4. Plan evaluation

RT dose

EQD2RT+HT

(1) RTonly (2) RTHTOAR (3) RTHTOAR+tumor

% of 

60 Gy

Dose and EQD2RT+HT distributions





https://www.hyperboost.eu/


Thank you for the attention!

Questions?

Jakob Ödén Brando Pavoni
jakob.oden@raysearchlabs.com brando.pavoni@medlogix.eu

mailto:brando.pavoni@medlogix.eu

