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Neuroendocrine tumors (NETs) are rare neoplasms predominantly arising
in the Gl-tract or the lungs of adults. To date, only ten cases of primary CNS
NETs have been reported with just three of them describing a neuroendocrine
carcinoma (NEC) in patients aged 34-77 years and none occurring in a child.
We report on a previously healthy S-year-old boy, who presented with head-
aches, nausea and vomiting and was diagnosed with a left cerebellar solid mass
with a cystic component, radiologically suggestive of a pilocytic astrocytoma.
After gross-total resection, histological analysis revealed an epithelial tumor
growing in a nest-like pattern with a very high mitotic frequency, staining
positive for CK8, CK18 and CK19. Chromogranin A and synaptophysin ex-
pression indicated a neuroendocrine differentiation. Molecular analysis of
the tumor tissue revealed a KRAS- splice-site mutation (c451-3C>T). After
extensive search for an extracranial primary, including Ga-68 DOTANOC-
PET-CT, the diagnosis of a primary CNS NEC was made, and proton irradi-
ation was performed. However, the patient developed an in-field recurrence
just five weeks after the end of radiotherapy. The tumor was re-resected
en-bloc, showing vital tumor tissue, demonstrating its aggressiveness. Chemo-
therapy consisting of etoposide, cisplatin and ifosfamide was initiated. After
two cycles chemotherapy was continued with etoposide and carboplatin for
another four cycles. The patient remains disease free one year after the end of
relapse-treatment, supporting the beneficial effect of platinum- and etoposide-
based chemotherapy for this tumor entity. Physical exam revealed a sagittal
synostosis with a mild dolichocephaly. Interestingly, the KRAS-mutation was
discovered to be a maternal germline mutation, previously described as likely
benign. However, alterations of the RAS/MAPK pathway have been described
in NECs and in craniosynostosis cases. It remains to be elucidated whether the
KRAS-mutation is merely a variant of uncertain significance or might have
been implicated in the development of this exceptional tumor.
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A 12 year-old male presented with a 2-month history of intermittent head-
aches, nausea, and vomiting. Magnetic resonance imaging (MRI) of the brain
revealed a 2.2 x 3.5 x 2.6 cm lobulated, sellar/suprasellar mass, mildly T1/T2
hyperintense, with mild homogeneous enhancement and diffusion restriction.
He underwent transsphenoidal and right craniotomies for gross total resection
of the mass. Pathology demonstrated a hypercellular neoplasm with spindled
to ovoid tumor cells arranged in fascicles and tight whirls, consistent with a
spindle cell oncocytoma. OncoKids, a DNA- and RNA-based next generation
sequencing panel, demonstrated an in-frame EML4 exon 2-ALK exon 19 fu-
sion with a total of 179,872 supporting reads. The EML4-ALK fusion gene is
predicted to encode a chimeric tyrosine kinase that facilitates multimerization
and autophosphorylation of ALK, and activates its downstream targets, such
as RAS/ERK, PI3K/AKT, and JAK/STAT pathways. This fusion is found in ap-
proximately 5% of patients with non-small cell lung cancer, a subset of inflam-
matory myofibroblastic tumors, as well as single cases of pulmonary atypical
carcinoid, cholangiocarcinoma, and high-grade glioma. However, it has not
been previously described in oncocytoma. Chromosomal microarray analysis
demonstrated two interstitial non-contiguous deletions in 2p, and an interstitial
deletion in 18q that does not include any known cancer-related genes. The de-
leted segment in 2p23.3p23.2 includes DNMT3A, which mediates DNA methy-
lation and functions in modification of gene expression. DNMT3A mutations
are frequent in hematological malignancies, however their role in oncocytoma
is currently unknown. The proximal breakpoint of the deletion in 2p23.3p23.2
is in close proximity to but does not reside within ALK. Spindle cell oncocytoma
is rarely reported in the pediatric population, with only one case described in
the literature. This is the first case report of an oncocytoma with an EML4-ALK
fusion. Additional studies are warranted to confirm its functional effect.
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Diffuse intrinsic pontine glioma is a universally lethal disease primarily
impacting pediatric patients. There are currently no targeted therapies
increasing overall for patients with these tumors; therefore, our lab set out to
elucidate metabolic dependencies in DIPG patient-derived cell lines with the
ultimate goal of identifying novel therapeutic targets. Through untargeted
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metabolomics and gene expression analyses, we have identified the purine
metabolism gene ATIC to be important for DIPG tumor cell survival and
proliferation. Anti-folate drugs such as methotrexate target de novo purine
biosynthesis and are used to treat other pediatric cancers; however, we have
identified a small molecule inhibitor of ATIC that may offer clinical benefits
over other inhibitors of this pathway. In vitro cell viability experiments have
demonstrated DIPG cell lines are much more sensitive to the ATIC inhibitor
relative to normal neural stem cells and glial cell lines. Furthermore, we have
started in vivo studies on pre-clinical mouse models of DIPG with prom-
ising results. Treatment with the ATIC inhibitor has significantly increased
overall survival relative to control and vehicle treated mice. The dosage we
started at was well tolerated in these mice so we are following up on this in
vivo work through dose-escalation studies as well as combination treatment
strategies. Mechanistically, the ATIC inhibitor works differently than anti-
folate compounds such as methotrexate; therefore we are also elucidating
why cancer cells are much more sensitive to this compound.
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Introduction: Diffuse leptomeningeal glioneuronal tumor (DLGNT) is
a rare diagnosis first incorporated into the WHO Classification of Tumors
of the Central Nervous System in 2016. Though historically considered
indolent, emerging evidence suggests that the biological behavior of these
tumors may be further classified by molecular features of prognostic sig-
nificance. Methods: A retrospective review was conducted in accordance
with IRB approval of patients with the histologic diagnosis of DLGNT.
Demographic, clinical, and molecular data where abstracted from the med-
ical record when available. Results: 10 patients were identified (M = 8,
F = 2). Median age at diagnosis was 6 years (range 0.3-21 years), and
the most common symptoms at diagnosis were related to obstructive
hydrocephalus, for which 3 patients required CSF diversion. MRI find-
ings included diffuse leptomeningeal thickening, nodularity, or coating
of the subarachnoid or ependymal surfaces. Histologically, these tumors
expressed variable features of neuronal and/or glial differentiation. Four
patients (40%) were treated with radiation therapy (all craniospinal),
which was upfront for 2 patients. Chemotherapy regimens used included
temozolomide, carboplatin and vincristine and vinblastine. NTRK or
BRAF-targeted therapy were used upon progression. At follow-up, 6/10
had stable disease (4/6 of whom were on second line therapy), 1 had par-
tial response, 1 passed away from sepsis and 2 were lost to follow-up.
The median progression-free survival for the four patients who developed
disease progression was 26 months (range 12-34 months). Next gener-
ation sequencing of the tumor tissue performed using a high-multiplex
PCR-based NGS panel detected BRAF-KIAA1549 (4 patients) and NTRK
(1 patient) fusions. Conclusions: DLGNT are rare tumors with scarce
data about imaging characteristic and standard of care treatment. Our
case series reinforces current literature that although these tumors appear
low-grade, they can be clinically aggressive. Further study is needed re-
garding molecular diagnosis and profiling treatment strategies.
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