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A B S T R A C T 

Karolinska University Hospital has experience of treating patients with (TTFields, Optune®) since 2014. 

This case report presents a 22-year-old female patient with diffuse midline glioma, H3-K27M mutated, 

WHO Grade IV. The tumor was unresponsive to standard of care. The patient experienced even severe 

cytostatic-induced hematological complication and severe fatigue that markedly reduced her quality of life. 

TTFields were initiated. So far, at 3 years, there are no signs of progression, radiologic evaluation shows 

tumor regression (> 80%). The patient is continuing treatment with maintained quality of life. 
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1. Introduction 

 

Diffuse midline glioma, H3K27M, WHO grade IV, is a rare tumor, 

mainly in children and adolescents. The prognosis in adults may be 

slightly better than in children, but it is more aggressive and treatment-

resistant than glioblastoma [1-3]. According to WHO (World Health 

Organization) classification, midline glioma has its own tumor entity [4, 

5]; the tumor growth is diffuse and infiltrates the midline and brainstem 

and has the characteristic mutation H3K27M [5]. There is no established 

consensus of therapy for these patients. In Sweden, it is practice that the 

patients are treated in the same way as glioblastoma [6]. 

 

 

 

 

 

 

 

 

 

FIGURE 1: Left, Field generator and arrays. Right, arrays placement on 

scalp. 

 

Tumor Treating Fields (Optune®) is a loco-regional non-invasive 

therapy that has documented antitumoral inhibition and is registered as 

a complementary therapy for adult patients with glioblastoma WHO 

grade IV after radiation therapy, in combination with adjuvant 

temozolomide [6-8]. TTFields act through arrays placed on the scalp 

(Figure 1), connected to a portable unit that generates alternative electric 

fields of low intensity, 1-3 V/cm, and a frequency of 200 kHz. The 

generated electric fields inhibit cell division by interfering with the 

mitotic process [9-11]. A case report describes TTFields treatment in 

children with midline glioma [12]. Our report is the first adult with 

diffuse midline glioma, H3K27M mutated that received TTFields 

therapy.  

 

2. Case Report 

 

A 22-year-old female student, previously healthy, presented with 2 

months headache, and was admitted to the emergency care as a stroke 

alarm in June 2017 because of abrupt worsening of symptoms, speech 

difficulty, vomiting, right-sided weakness and a generalized seizure. The 

MRI of the brain showed a central tumor, in the left thalamus and upper 

pons (4x6x5 cm), heterogeneous, partly calcified, diffusely infiltrative, 

cystic, with expansive effect (Figure 2). In reason of the localization, 

only an open biopsy was possible in July 2017. The pathological analysis 

showed a diffuse midline glioma, with Isocitrate Dehydrogenase wild 

type (IDH1 wt), no methylation of O(6)-methylguanine-DNA methyl-

transferase (MGMT unmethylated), WHO grade IV, H3K27M mutation. 

The patient received radio-chemotherapy (total 60 Gy with concomitant 

temozolomide), without complication. Already 4 weeks after terminated 

radiation therapy, the patient developed acute headache.  
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FIGURE 2: A) Diagnostic MRI. Left upper quadrant: T1 weighed image (without contrast), right upper quadrant: FLAIR (Fluid Attenuated Inversion 

Recovery) image; lower row (T1 images with contrast). B) MRI, after radiation therapy. Upper row left: (T1), right: (T2), Lower row left: cerebral perfusion 

MRI, right: (T2). C) MRI after 9 months TTFields therapy (July 2018, one year after diagnosis, response: 80% tumor volume decrease), upper row, T1; 

lower row left: T2, right: FLAIR. 
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The MRI showed increased tumor volume, increased contrast 

enhancement with gadolinium, restricted diffusion-weighted imaging 

(DWI) and increased cerebral blood perfusion (rCBV) in the tumor. This 

was therefore considered as a true progression rather than radiation-

induced pseudo progression. The patient was then treated with lomustine 

(CCNU, 120mg/m2, once q 42 days), but rapidly demonstrated bad 

tolerance to chemotherapy (leucopenia, neutropenia) and increased 

fatigue (bedridden most of the day) and severe memory difficulties. She 

was then started on TTFields in October 2017 as part of a compassionate 

use program from the supplier, Novocure. The lomustine was 

definitively stopped after the 2nd cycle (chronic leucopenia, and fatigue). 

The patient developed 6 months later a secondary hemophagocytic 

lymfohistiocytosis (HLH) which was life threatening but recovered after 

intensive care. She was no candidate to more chemotherapy. 

 

The patient described the change in her life after chemotherapy and 

under TTFields, as “day and night”, especially considering the fatigue. 

The patient reported no side effects of TTFields, and her quality of life 

increased steadily. The average time on TTFields is 90% daily, she can 

exercise, practice hobbies (pottery, climbing), and will now again start 

her studies, since even memory difficulties partially improved.  

 

3. Discussion 

 

This case report presents a unique description of the long-term results of 

TTFields therapy in an adult patient with midline glioma H3K27M 

mutated. Besides the objective tumor response, there was a positive 

impact on the quality of life.  

 

Since the tumor had unmethylated MGMT, a dismal prognosis was 

expected as well as a poor response to chemotherapy. An interesting 

observation was the dramatic improvement in the quality of life after 

chemotherapy ceased and the patient’s positive attitude to TTFields as 

self-care, where she could have control. The effect of radiation therapy 

is notoriously difficult to assess weeks to months after ending treatment 

[13], the clinical symptoms and radiological work-up pointed strongly 

towards a therapy-resistant disease. A possible spontaneous regression 

of tumor volume has been described in children with other tumor types 

and milder tumor biology [14, 15], however the successive objective 

response after TTFields is consistent with a genuine response to therapy. 

The radiologic response in TTFields therapy is slow according to its 

mechanism of action with a median time of 5, 2 months [16]. Patients 

receiving TTFields monotherapy with objective radiologic response also 

have a better overall survival [16]. Higher compliance with TTFields (> 

75% daily use, 18 hours per day) is directly correlated to improved 

overall survival [17, 18]. This is explained by the fact that TTFields has 

no half-time and works only when “on”. Patients with newly diagnosed 

glioblastoma with an average daily use of TTFields > 90% showed a 5-

year overall survival of 29% [18]. 

 

4. Conclusion 

 

TTFields is registered in several countries and used in the clinical routine 

for patients with Glioblastoma.  Evidence generation for patients with 

H3K27-mutant Diffuse Midline Glioma is difficult because of the rare 

nature of the disease and low incidence in adults. This report will point 

out the importance of individual assessment in the treatment plan of 

diffuse midline glioma, the available standard therapy for glioblastoma, 

and TTFields as a potential alternative treatment option. 
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