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Diving with terahertz waves into
the brain mysteries
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THz technologies offer novel opportunities in the intraop-
erative diagnosis of the brain diseases, allowing to aid or
even replace labor-intensive and time-consuming intraop-
erative express-histology of tissues that us now commonly
used during the neurosurgery to detect the pathology
margins.

The research groups of Dr. Kirill Zaytsev, Prof. De-
gang Xu, and Prof. Valery Tuchin overviewed applica-
tions of THz technology in diagnosis of brain patholo-
gies. Development of novel modalities for neurodiagno-
sis remains a challenging problem of modern applied
physics, biophysics, medical and engineering sciences.

THz technology has a potential in the intraoperative
diagnosis of brain tumors, thanks to the high sensitivity
of THz waves to the content and state of tissue water.
Along with the tissue water, other classes of

biomolecules (such as lipids and proteins) play an impor-
tant role in formation of the tissue dielectric response at
THz frequencies. The assessment of all these biochemical
compounds makes it possible to differentiate between
normal and pathological tissues of the brain, as well as
between different stages of a pathological process rely-
ing on the THz spectra and images. All these factors,
along with the biochemical and structural neuronal and
glial features, including microscopic variations of tissue
properties, make the brain an exciting subject for study in
the THz spectral range. The review paper by N. Cher-
nomyrdin and co-authors describes methods and configu-
rations of THz imaging and spectroscopy applied for
studying intact (healthy) brain tissues and different
pathologies, such as brain tumors (glioma, meningioma,
etc.), degenerative diseases (Alzheimer's disease,
demyelinating disease) and traumatic brain injuries.
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