Supplement A. Celsius TCS hyperthermia details

Part 1. Protocol used in the HOT trial
The Hyperthermia Team adapted the protocols provided by the manufacturer (source: https://celsius42.pl/wp-content/uploads/2021/02/Protokoly-Zabiegowe-Celsius-GA-011AD_Rev-12.2018.pdf / accessed 10/20/2025). The referring radiation oncologist was allowed to modify the parameters, taking into account clinical and technical factors.


	Pelvic area

	Upper electrode
	250 mm

	Bottom electrode
	250 mm

	Cooling temperature
	10°C

	Duration of heating (suggested timing of session)
	60 min

	Part 1
	

	Duration
	20 min

	Power
	100 W

	Part 2
	

	
	

	Duration
	10 min

	Power
	120 W

	Part 4
	

	Duration
	10 min

	Power
	140 W

	Part 4
	

	Duration
	10 min

	Power
	160 W

	Part 5
	

	Duration
	10 min

	Power
	Maximum tolerable power 





	Extremities

	Upper electrode
	250 mm

	Bottom electrode
	250 mm

	Cooling temperature
	12-14°C

	Duration of heating (suggested timing of session)
	60 min

	Part 1
	

	Duration
	20 min

	Power
	100 W

	Part 2
	

	
	

	Duration
	10 min

	Power
	110 W

	Part 4
	

	Duration
	10 min

	Power
	135 W

	Part 4
	

	Duration
	10 min

	Power
	160 W

	Part 5
	

	Duration
	10 min

	Power
	Maximum tolerable power 




	Chest wall

	Upper electrode
	250 mm

	Bottom electrode
	250 mm

	Cooling temperature
	8-10°C

	Duration of heating (suggested timing of session)
	60 min

	Part 1
	

	Duration
	20 min

	Power
	100 W

	Part 2
	

	
	

	Duration
	10 min

	Power
	130 W

	Part 4
	

	Duration
	10 min

	Power
	160 W

	Part 4
	

	Duration
	10 min

	Power
	190 W

	Part 5
	

	Duration
	10 min

	Power
	Maximum tolerable power 





	Upper chest wall (supraclavicular area, armpits)

	Upper electrode
	150 mm / 250 mm

	Bottom electrode
	250 mm

	Cooling temperature
	8-12°C

	Duration of heating (suggested timing of session)
	60 min

	Part 1
	

	Duration
	20 min

	Power
	90 W

	Part 2
	

	
	

	Duration
	10 min

	Power
	100 W

	Part 4
	

	Duration
	10 min

	Power
	110 W

	Part 4
	

	Duration
	10 min

	Power
	120 W

	Part 5
	

	Duration
	10 min

	Power
	Maximum tolerable power 





Part. 2. Institutional Deep Hyperthermia Procedure – Celsius TCS Device

All institutional and personal data has been removed. The description has been simplified for publication.
1. Purpose of the instruction
The purpose of this instruction is to establish and implement the rules and procedures for ordering, performing, and documenting deep hyperthermia procedures performed with the Celsius TCS device.
2. Subject of the instruction
The subject of this instruction is the procedure to be followed by medical personnel before and during deep hyperthermia procedures performed with the Celsius TCS device.
3. Scope of the instruction
This instruction applies to personnel trained to perform deep hyperthermia procedures with the Celsius TCS device, i.e. radiation oncologists and radiotherapy technicians (RTTs).
4. Procedure description
4.2. Radiation oncologist
· 4.2.1 – Conducts a qualification of the patient for the hyperthermia procedure (assesses the patient’s eligibility for deep hyperthermia). 
· 4.2.2 – Informs the patient about the nature and course of the procedure and any possible adverse events. Obtains the patient’s written consent for the deep hyperthermia procedure.
· 4.2.3 – Fills out a referral for the hyperthermia and authorizes it with an official mark or stamp (or completes the electronical referral form). Orders the appropriate treatment protocol or specifies the exact treatment parameters (power, duration, electrode size, cooling temperature, and number of sessions). 
· 4.2.4 – Enters the appointment for the procedure into the electronical planning system at least a few days in advance, providing:
a) the patient’s full name,
b) patient ID,
c) treatment site (location of hyperthermia),
d) name of the referring physician,
e) the start and end dates of the hyperthermia treatment,
f) other information relevant to carrying out the procedure. 
· 4.2.5 – On the CT images, determines the position of the target (heated area) relative to the isocenter. 
· 4.2.6 – Informs the hyperthermia team in case of any changes to the treatment plan (such as extension or interruption of the patient’s treatment). 
4.3. RTT
· 4.3.1 – Prepares the equipment in accordance with the “Operating Manual for the Celsius TCS Hyperthermia System.” This includes readying the equipment for operation and performing routine actions recommended by the manufacturer (e.g. checking electrodes, cleaning, disinfection, etc.). 
· 4.3.2 – When the patient arrives for the hyperthermia session, verifies the questionnaire regarding any potential contraindications to the Celsius TCS hyperthermia procedure.
· 4.3.3 – Explains the procedure to the patient and appropriately prepares the patient for the safe start of the Celsius TCS hyperthermia session. 
· 4.3.4 – Enters the referral data into “Hyperthermia card” and into the hyperthermia device’s software. Sends the data electronically to the treatment device.
· 4.3.5 – Positions the patient in a manner appropriate for the location of the treatment. 
· 4.3.6 – Before each hyperthermia session, visually inspects the anatomical area to be treated with hyperthermia and interviews the patient about their well-being. If any doubts or contraindications arise, informs the physician and documents the event.
· 4.3.7 – Prior to starting the hyperthermia procedure, contacts the team of RTTs at the radiotherapy machine on which the patient is receiving irradiation, to inform them when the patient will be ready to receive the next fraction.
· 4.3.8 – Carries out the hyperthermia procedure and monitors the treatment parameters throughout.
· 4.3.9 – During the procedure, continuously monitors the patient’s condition with regard to heat sensation or any pain/discomfort. Records all remarks.
· 4.3.10 – After completing the hyperthermia procedure, the technician:
· conducts another interview with the patient regarding heat sensation or any pain/discomfort, and records all comments,
· discharges the patient,
· prints two copies of the session protocol,
· updates the patient’s medical documentation,
· confirms performance of the hyperthermia procedure with a legible signature on the session protocol printouts,
· archives one copy of the session protocol in the protocol binder,
· delivers the second copy of the session protocol to the radiotherapy technicians at the treatment machine for inclusion in the patient’s individual medical records,
· makes an entry in a log,
· disinfects the treatment table. 
· 4.3.11 – RTT finalizes the procedure documentation and records the performed procedure in a log. RTT also signs the session protocol to authorize it. 
· 4.3.12 – The RTT retains the session protocol for one year, after which it is forwarded to the Departmental Archive and Medical Records Department. 
· 4.3.13 – The physician confirms that the procedure was performed by stamping and signing the entry in a log.

