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Hyperthermia has long been recognized in medicine for its therapeutic properties. While
hyperthermia has become widely used extracranially for many years, its use in the brain has
been hampered by technical and safety concerns. A phase-IlI clinical trial with microwave
hyperthermia led to prolongation of survival in patients with glioblastoma, a lethal primary
brain tumor [1]. Yet, technical challenges in microwave interstitial catheter implantation,
limitations in thermometry, quality and safety concerns, and lack of programs to train
physicians and surgeons in this technique led to its abandonment. Unfortunately, the early
success with brain hyperthermia was cast aside. Mainstream medicine moved on to new
chemotherapies, targeted agents and immunotherapy.

The last few years have ushered a resurgence of hyperthermia applications in the brain.
Advances in laser, ultrasound and MRI technologies have improved the delivery and quality
of hyperthermia. Stereotactic mapping of targets coupled with real-time thermometry has
enabled safe delivery of hyperthermia. These advances have renewed interest in
hyperthermia in the management of brain tumors. Additionally, indications have expanded to
include treatment of radiation necrosis, a complication of radiosurgery commonly used to
treat brain metastases, and functional disorders including epilepsy. Due to its minimally
invasive technique, brain hyperthermia, particularly laser ablation, offers an appealing
alternative to traditional craniotomy. With reduced recovery time and length of
hospitalization, patients may go on to radiation therapy or systemic treatment more quickly.
The clinical and economic value of brain hyperthermia is increasingly being realized.

Moreover, in this era of immunotherapy, hyperthermia may be regarded as a tool for creating
personalized, /n situ cancer vaccines (readers are referred to the special issue on Thermal
Therapy and Immunotherapy: at the Crossroads of New Discovery [2]). Hyperthermia has
numerous effects on cancer cells and their surrounding microenvironment. Direct

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.Full Terms & Conditions of access and use can be found at https://www.tandfonline.com/action/journallnformation?
journalCode=ihyt20

CONTACT Jennifer S. Yu, yuj2@ccf.org, Cleveland Clinic, Radiation Oncology, 9500 Euclid Avenue, CA50, Cleveland, 44195, OH,
USA.

Disclosure statement
JSY reports no conflicts of interest. AMM is a consultant for Monteris Medical Corporation.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.tandfonline.com/action/journalInformation?journalCode=ihyt20
https://www.tandfonline.com/action/journalInformation?journalCode=ihyt20

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Yu and Mohammadi

Page 2

tumoricidal effects of ablative hyperthermia and thermal effects within lower temperature
zones sensitize cancer cells, including cancer stem cells, to radiation and chemotherapy
[3,4]. Consequently, tumor antigen spillage can provoke an antitumor immune response. The
lower temperature penumbra has numerous effects including increasing blood perfusion,
improving tissue oxygenation to render radiation more effective, improving chemotherapy
penetration into the tumor, and augmenting immune cell recruitment [5]. Emerging data also
support the role of hyperthermia in disrupting the blood-brain-barrier and/or blood-tumor-
barrier [6]. These insights inform how hyperthermia can be integrated with other treatment
modalities including immunotherapy to take full advantage of the biologic consequences of
hyperthermia.

In this special issue, leading experts share new advances in the biology and clinical delivery
of brain hyperthermia. Skandalakis [7] provide an overview of hyperthermia approaches in
the management of brain tumors including laser ablation, magnetic nanoparticle and
photothermal therapies. Frenster [8] discuss modes of cancer cell death induced by
hyperthermia and their implications for enhancing immune cell surveillance. Srinivasan [9]
review advances in thermal therapy in modulating the tumor immune microenvironment and
provide strategies for integrating hyperthermia and immunotherapy. Patel [10] assess the
effects of laser ablation and ultrasound on the integrity of the blood-brain-barrier and blood-
tumor-barrier, and its implications for the delivery of drug and antibody-based therapies to
the tumor.

A series of articles assess the role of hyperthermia in the management of malignant and
benign diseases. Avecillas-Chasin [11] review advances of laser ablation for the treatment of
primary and recurrent gliomas, nuances of hyperthermia delivery and on-going clinical
trials. Bastos [12] discuss the role of laser ablation in the management of brain metastases.
Dhawan [13] discuss the cost-effectiveness of laser therapy for primary brain tumors and
brain metastases. Hong [14] evaluate the role of laser ablation in the treatment of radiation
necrosis in the context of brain metastases and propose its use to treat radiation necrosis in
the setting of benign diseases. Zemmar [15] discuss the role of hyperthermia in adult
patients with epilepsy. Finally, Remick [16] discuss emerging indications for the treatment
of pediatric patients, with an emphasis on epilepsy stemming from various etiologies.
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