Craniospinal irradiation as a salvage treatment for metastatic
relapsed DIPG

Marta Perez-Somarriba!, Vicente Santa-Maria Lépez 2, Ofelia Cruz Martinez!, Jordi
Muchart!, Cinzia Lavarino', Soraya Mico®, and Andres Morales La Madrid!

'Hospital Sant Joan de Deu
2Hospital Sant Joan de Déu
3Hospital Vall d’'Hebron

August 23, 2020

Abstract

Diffuse intrinsic pontine glioma (DIPG) is the most frequent brainstem tumor in children. All therapeutic efforts are palliative,
being focal irradiation the only therapy capable of reducing temporarily tumor volume. The vast majority of patients succumb
to their disease during the first 2 years after diagnosis usually due to local progression. At first relapse, focal re-irradiation has
shown to provide clinical and radiologic benefits. There are no reports of craniospinal irradiation (CSI) as a rescue regimen
when progression is local and disseminated. We report a patient treated with CSI at metastatic progression showing clinical

and radiological response with good tolerance.

Introduction:

Diffuse intrinsic pontine glioma (DIPG) is an aggressive lethal brainstem tumor that occurs predominantly
in the pediatric population, accounting for nearly 80% of tumors in this location!-3. Currently, focal ra-
diation therapy (RT) is the only intervention that temporarily halts tumor progression with clinical and
radiologic responses in the majority of cases.* However, most tumors progress after a few months of upfront
irradiation.?3 Although critical molecular alterations and biologic pathways have been identified in the last
decade,® no effective drugs have been introduced into the clinic. At first progression, focal reirradiation
(reRT) seems to offer clinical and radiological benefit to patients, particularly to those with initial and main-
tained response to irradiation.® 27 However, no clear recommendations exist in the context of metastatic
progression. Anecdotally, CSI has been used upfront in the treatment of a few metastatic DIPG patients
alone or in combination with other treatments.319 To our knowledge, there are no reports of its use at first
metastatic progression.

Case report

A previously healthy 10-year old boy presented with 2 weeks of ataxia and left facial palsy. Brain MRI
showed an expansive T1 hypointense/T2 hyperintense non-enhancing diffuse infiltrating mass located within
the pons, images compatible with a DIPG. No leptomeningeal dissemination was identified at diagnosis (Fig.

1A).

An open biopsy was performed as part of our institutional precision oncology program for tumors with un-
favorable prognosis without complications. The histology and molecular studies confirmed a K27M mutated
diffuse midline glioma (H3.3), TP53 wild type. No therapeutic targets were identified.

He initiated treatment with normofractionated focal irradiation up to a total dose of 54Gy. Treatment was
well tolerated with marked clinical improvement, being able to perform daily life activities and discontinuing



steroids by the end of irradiation. No adjuvant therapy was administered.

Ten months after the end of radiation, a surveillance MRI showed subtle local progression associated with
leptomeningeal dissemination with multiple new intraventricular nodules identified in several MRI sequences.
The patient was asymptomatic, so closely follow-up without treatment was recommended.

Five months later, patient developed slight worsening of ataxia and left facial palsy. The MRI showed
progressive disease both locally and metastatically. (Fig. 1C) (Fig. 2A)

He initiated palliative CSI receiving 21,6 Gy with good tolerance and clinical improvement. The MRI after
reRT showed a good response of all lesions. (Fig. 1D)(Fig. 2B).

Importantly, quality of life remained good and patient could go back to normal day activities.

Four months after the end of the reRT, neurologic symptoms (left hemiparesis and ataxia) worsened with
subsequent MRI showing disease progression.

Patient died of disease at home followed closely by our pediatric palliative care team 24 months after
diagnosis, 12 months after first radiologic metastatic progression, and 6 months after craniospinal reRT .

Discussion

Macroscopic leptomeningeal dissemination at DIPG progression has been reported in up to 30% of cases.
10-13

However, the real number is probably underestimated because a high proportion of patients at the end of life
are not imaged and/or do not undergo an autopsy. Furthermore, when histologically studied, microscopic
disease dissemination has been found in a greater proportion. Caretti et al examined autopsy material from
16 DIPG patients and observed subventricular dissemination in 63% of the patients. Consequently, the real
overall incidence of at distance dissemination is not well established, but likely higher than reported.®!2:14

ReRT, although palliative, has shown to be a good salvage in a number of contexts (i.e. relapsed HGG,
ependymoma) given its reasonable tolerance and clinical/radiologic benefit.!.”Fontanilla et alreported 6
patients treated with focal reRT (20Gy) at recurrence for the first time in 2012.2 Since then, several groups
have reported similar positive experiences.®!?! Recently, Lu et al reported a meta-analysis on this topic
reinforcing the role of palliative focal reRT specifically for DIPG.'6 In patients with DIPG, focal progression
is usually the rule and is responsible for most of the neurologic symptoms and ultimate clinical deterioration,
reinforcing the use of focal reRT. Our case is singular because the patient presented metastatic asymptomatic
progression. However, and as in other DIPG cases without dissemination, with further tumor growth he
developed brainstem symptomatology. Given the presence of other tumoral lesions and the good initial
disease response to upfront irradiation, we opted to administer CSI, being our goal to control both disease
compartments (local and leptomeningeal). Fortunately our approach was very well tolerated, proved clinical
and radiological response, extending his survival for 6 months. Of note, quality of life was remarkably good
with no need for admissions and with good functionality until his last days.

Based on this experience, we conclude that until new and effective therapies are identified, CSI could be a
safe and good palliative reRT strategy for patients with progressed disseminated DIPG.
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Figure legends:
Figure 1. T2-weighted MRI, Axial sections, sequences at the level of the pons.

1. Diagnostic MRI shows high T2 signal and enlargement of the pons encasing the basilar artery and left
lateral extension towards the cerebellar peduncle and left cerebellar hemisphere consistent with DIPG.

2. 3 month-follow up MRI after surgical biopsy and radiation therapy shows significant reduction of the
pontine tumefaction and cerebellar peduncle extension compatible with partial response.

3. 15 months after first irradiation, there is new enlargement of the pons with high signal consistent with
progressive disease.



4. MRI after reirradiation. There is a new radiological improvement with reduction of the pons size and
less high T2 signal compatible with partial response.!”

Figure 2. Sagittal FLAIR + post-gadolinium at relapse (A) and after re-irradiation (B).

Both the primary brainstem lesion and the metastasis (anterior recesses of the III ventricle, in relation with
the corpus callosum and mid-line frontal lobes) show volume

reduction and improvement of signal abnormality.




