Downloaded from orbit.dtu.dk on: May 20, 2024

DTU Library

=
=
—

i

Validating skullremodeling surgery configuration to enhance TTFields for first
recurrence glioblastoma with computational modeling

Mikic, Nikola; Cao, Fangbin; Lundgaard Hansen, Frederik; Thielscher, Axel; Korshoej, Anders Rosendal

Published in:
Brain Tumor Research and Treatment

Link to article, DOI:
10.14791/btrt.2022.10.F-1282

Publication date:
2022

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Mikic, N., Cao, F., Lundgaard Hansen, F., Thielscher, A., & Korshoej, A. R. (2022). Validating skullremodeling
surgery configuration to enhance TTFields for first recurrence glioblastoma with computational modeling. Brain
Tumor Research and Treatment, 10(S170). https://doi.org/10.14791/btrt.2022.10.F-1282

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://doi.org/10.14791/btrt.2022.10.F-1282
https://orbit.dtu.dk/en/publications/9d300a46-56fb-4e5e-92a1-f74f5d038f4f
https://doi.org/10.14791/btrt.2022.10.F-1282

BTRT =

: s,
GIIObIaStOma: Clln'Cal Research Brain Tumor Research and Treatment w;’(‘lggg
SEOUL \

F-1282
Validating skullremodeling surgery configuration to enhance TTFields

for first recurrence glioblastoma with computational modeling
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Background: Skullremodeling surgery (SR-surgery) entails removing bone in the skull to enhance Tumor Treating Fields therapy in first re-
current glioblastoma. Our phase 1 trial (NCT02893137) tested various SR-surgery configurations (burrholes, skull thinning, and craniecto-
mies) concluding it was safe. Our phase 2 investigator-initiated, randomized, comparative, multi-center trial (NCT04223999) testing efficacy of
SR-surgery in combination with TTFields therapy was recently initiated. To standardize the SR-surgery for the phase 2 trial, a configuration
with five burrholes was chosen. The burrholes are each 15mm in diameter and placed above the tumor cavity in a cross-diagonal pattern that
fits in a 45x45 mm square. This configuration exposes a large area of the skull without forcing the patient to wear protective headgear. This
computational study examines the effect of this SR-surgery configuration and the influence of array placement on the electric field strength.
Methods: A computation head model was created using the dataset “almi5” from SimNIBS in which we induced a 2 cm sphere-shaped tumor
in the frontal lobe. The TTFields electrode arrays were rotated stepwise every 15° from the forehead to the occipital part corresponding to 0°
and 180°respectively, resulting in 13 different positions. These simulations were performed with the SR-surgery configuration imposed on the
head model and with an intact skull.

Results: 1) The SR-surgery configuration increased the electric field strength significantly in the peritumor and tumor tissue. 2) The SR-sur-
gery configuration had minimal effect on the healthy white and grey matter tissue. 3) The highest electric field values in the peritumor and
tumor tissue were seen when the edge of the arrays of both pairs was placed above or close to the burr-holes and the underlying tumor.
Conclusion: According to our simulation, the chosen SR-surgery configuration significantly increases the effect of TTFields in the peritumor
and tumor tissue when electrode arrays are placed near the SR-surgery.
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