
Use of low-intensity, intermediate frequency electric fields 
(TTF, or tumor-treating fields) has been investigated in the 
setting of both recurrent glioblastoma, where it has been 
shown to be not inferior to other second-line treatments 
(Stupp, Eur. J. Cancer. 2012), and of de novo glioblastoma, in 
which preliminary data suggest a strong positive impact both 
on PFS and on overall survival (Stupp, SNO 2014).

The mechanism(s) of action of TTF include both disruption of mitotic spindle 
function and induction of engulfment of cytoplasmic organelles during the 
separation of dividing cells. l

However, other mechanisms of action may be present, as suggested by studies in 
models of metastatic brain disease (Kirson, 2009), and effects on tumor cell 
migration to/within the brain (possibily also involving the blood-brain-barrier) 
cannot be excluded.
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Fluctuations in areas of contrast enhancement at MRI in a glioblastoma 
patient treated with tumor-treating electric fields: an hitherto 
undescribed effect of this treatment modality?
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The introduction in glioblastoma therapy of antiangiogenic agents such as 
bevacizumab in the last years has led to identification of new clinico-radiological 
patterns (pseudoresponse), wherease pseudoprogression is detected in the phases of 
concomitant chemoradiation after surgery.

Correct identification of these new clinico-radiological patterns of disease modification 
is mandatory for appropriate management of glioblastoma.

Recently, Vymazal and Wong (Seminars in Oncology 2014) have described the pattern 
of response of recurrent glioblastoma in patients treated with TTF; 7 out of 16 
responders showed initial tumor growth, suggesting that detection of reduced tumor 
burden may take some time to develop. However, no fluctuations in areas of contrast 
enhancement have been described.

Case report.

A 54-yr-old lady was operated for right frontal glioblastoma and following surgery she was 
enrolled in the EF14 trial and randomized to the active TTF treatment arm, receiving 
concomitant radiotherapy and adjuvant chemotherapy (Stupp protocol) plus TTF after the 
end of the concomitant phase.

Her clinical conditions remained stable and follow-up MRI showed no disease 
progression/relapse.

At the planned MRI 15 months after the end of adjuvant chemotherapy, areas of contrast 
enhancement suggestive for disease progression were detected around the frontal horn of 
the right lateral ventricle in the the right periventricular region, as well as in the septum.

In consideration of her clinically stable conditions, a decision was taken to check a new 
MRI within a short time (45 days). In the meantime the patient continued to receive only 
TTF treatment and levetiracetam.

At the planned follow-up MRI, a clearcut progression was seen in the right frontal horn 
lesion, while periventricular enhancement was no longer detected

The patient showed clinical worsening in the frew days preceding follow-up MRI, 
with episodies of urinary incontinence and memory loss.
She was therefore started on second-line chemotherapy with fotemustine and is still 
alive and ambulatory after 6 months.

The observed fluctuations in the MRI pattern have not been described before, and 
were observed long after the end of post-surgical treatments, except for TTF; they 
may either reflect the «natural» history of the disease or an effect of TTF at the level 
of the blood-brain-barrier
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