Case Report

Angiocentric glioma of brainstem
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Angiocentric glioma is a rare brain tumor commonly
found in frontal or temporal lobes. It has a benign
course, and surgical resection can be curative.
Brainstem location is extremely rare, with only six
cases reported so far in the literature. In the present
study, the seventh case of brainstem angiocentric
glioma has been reported, and its course in comparison
with supratentorial location and the role of molecular
diagnosis has been discussed.
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AJngiocentric glioma is a rare brain tumor, which was
initially reported in 2005." It is classified as a grade I
distinct clinicopathological entity by WHO CNS-2016
classification.? Less than 100 cases have been reported in
literature, with common locations being in the cerebral
cortex of frontal or temporal/ lobe or hippocampus.'
In these series, patients are typically presented with
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seizures at 14-17 years of age. Brainstem location is
extremely rare, with only six cases ever reported in the
literature studies.>® Here, we are reporting a rare case
of brainstem angiocentric glioma with myxoid features
with 7 years follow up.

Case Report. Patient information. A 4-year-old
female came to our institute with complains of headache
and vomiting, which started 4 months prior to her
presentation (Figure 1). She reported repeated episodes
of coughing while drinking water along with change of
voice and progressive difficulty in walking.

Clinical findings. Physical Examination showed
GCS of 15/15. Cranial nerves examination showed
left 6th and 7th cranial nerves palsies, weak cough
and absent gag reflex on left side. Her power was 4/5
on left side and 5/5 on the right. Other general and
neurological examination were unremarkable.

Diagnostic assessment. Magnetic resonance imaging
(MRI) of the brain showed left dorsal large exophytic
brainstem and left middle cerebellar peduncle lesion
causing mild degree of obstructing hydrocephalus. The
lesion was heterogeneously hyperintense on T2, and
none enhancing with IV gadolinium contrast injection
on T'1 images (Figure 2 a&b). It also showed asymmetric
diffusion restriction on diffusion weighted images
(DW1).

Therapeutic intervention. Suboccipital craniotomy
using telovelar approach for extended biopsy of the
exophytic portion under neurophysiology monitoring
was performed. Debulking of the lesion was continued
until change in motor evoked potentials (MEPs) signals
was seen bilaterally, which halted the resection. There
was a clear plane of cleavage between the tumor and
neural tissue.

Pathological examination showed a glial neoplasm
composed of bipolar spindled cells with alternating
relatively compact and myxoid patterns. Intraoperative
smears represented the myxoid component and
showed cytological morphology identical to pilocytic
astrocytoma (Figure 3a). Histologically, the cells
were diffusely infiltrative of CNS parenchyma with
prominent parallel arrangement around the blood
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4 years old child presented with lower cranial
nerves palsies and left sided hemiparesis.
MRI showed brainstem exophystic mass.

Underwent suboccipital craniotomy and tumor
debulking

Pathology: brainstem angiocentric
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Palliative adjuvant treatment

Figure 1 - Timeline showing the course of the patient during follow up
and outcome.

vessels (Figure 3b). Despite the cellular resemblance
to pilocytic astrocytoma, there were no Rosenthal
fibers or eosinophilic granular bodies. In some areas,
these arrangements resembled perivascular ependymal
pseudorosettes. In the myxoid component, the cells
resembled pilomyxoid astrocytoma (Figure 3¢). The cells
strongly and diffusely expressed glial fibrillary acidic
protein (GFAP) and D2-40 (Figures 3d & e). Epithelial
membrane antigen (EMA) moderately stained the
tumor cells with strong paranuclear staining in some of
the angiocentric cells (Figure 3f). Blood whole genome
sequencing showed no pathogenic or variants in genes
related to the disease.

Follow-up and outcomes. TPostoperative MRI
showed huge residual cells (Figure 2c & d). The patient
needed gastrostomy tube due to lower cranial nerves
palsy. She also needed ventriculoperitoneal shunt due
to postoperative hydrocephalus. She received adjuvant
chemotherapy consisting of carboplatin and vincristine
due to presence of a residual. The patient continued
follow up in clinic with annual brain imaging with
stable residual. After 7 years of follow up, MRI showed
significant progression of the mass (Figure 2 e& f). The
patient eventually was referred for palliative treatment.

Discussion. Angiocentric glioma has been
considered under sub classification “other glioma” along
with choroid glioma of third ventricle and remained
unchanged in the recent 2016 WHO classification.?
The most common presentation is seizures in young
adults, with mean onset at the age of 17 years. Due to
it’s epileptogencity, it has been considered under “long

WWW.NSj.0rg.sa

Figure 2 - Pre and post-operative MRI images of brainstem angiocentric
glioma. a,b) T2 and T1 with gadolinium MRI showing a
large brainstem none enhancing lesion with dorsal exophytic
component compression the cerebellum, notice the significant
compression on medulla. ¢,d) Postoperative images showing a
large residual left intentionally on T2 and T1C+ images. e,f)
After 7 years of follow up. Notice the progression of the lesion
with further compression on cerebellum. No enhancement
noticed or signs of transformation into a higher grade. The
tumor is filling the entrapped CSF area on T2 weighted
images.

term epilepsy associated tumors” (LEASTS) group, along
with other lesions.” The AG is commonly located in the
cortex of frontotemporal region or the hippocampus.'
The tumor has excellent prognosis and indolent course
when located supratentorially. Gross total resection
was found to be curative that resulted in seizure-free
status.®

The AG typically appears as a low signal on MRI
T1 weighted images and high signal on T2 weighted
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Figure 3 - Histopathological examination of the lesion a) Smear preparation showing bipolar cells (arrows) with long processes reminiscent of pilocytic
astrocytoma (Hematoxylin and Eosin, x200). b) A low magnification image showing the neoplastic bipolar cells with their distinct angiocentric
arrangement which is mostly parallel in this tumor (arrows). (Hematoxylin and Eosin, x100). ¢) The myxoid component is very hypocellular but
retains the angiocentric pattern(arrows). (Hematoxylin and Eosin, x100). d) GFAP is diffusely expressed in tumor cells (arrows) and particularly
highlights the angiocentric pattern (GFAP, polyclonal, Ventana, x200). e) D2-40 is strongly expressed (arrows), (clone D2-4, DakoCytomation,
x400). f) EMA showing moderate staining of cells and their processes. Note the perinuclear accentuation of expression in some cells (arrows),

(EMA, clone E29, Dako x400).

images/FLAIR sequences which can extend to the
ventricle. It typically does not enhance with gadolinium
on T1WI. It may have a high signal cortical rim on
T1WI, which is pathogonomic for angiocentric glioma.®
Unlike our case, the lesion typically does not restrict

on DWI/ADC. Morphologically, brainstem AG is
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composed of bipolar cells with overlapping feature with
pilocytic astrocytoma and pilomyxoid astrocytoma. It
is distinguished by its angiocentricity and expression of
EMA and D2-40.

The genetic alteration in AG was not studied
extensively as with other low grade gliomas. Qaddoumi
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Table 1 - Summary of published cases of brainstem angiocentric gliomas. M: male, F:female, CN: cranial nerve, ETV: endoscopic third ventriculostomy,

NTR: near total resection, VPS: ventriculoperitoneal shunt.

No. Author  Age (gender) Location Presentation/exam Surgery Chemotherapy Followup  Outcome MYB-
(year) QKI
fusion
1 Covington et~ 5 years (F)  Right exophytic Unsteady gait, 4 ETV, No 2 years Stable Yes
al (2009) tectal lesion and 7" CN palsies, craniotomy lesion
hydrocephalus and debulking
2 Weaver etal 5 years (F) Midline Diplopia, 6 CN nerve ETV, NO Gyears  Stableafter No data
(2017) midbrain palsy, hydrocephalus craniotomy resection
tegmentam and NTR
3 Weaver etal 6 years (M)  Right pontine Hemiparesis, facial Stereotactic No 1.5 years Stable No data
(2017) exophytic lesion palsy biopsy and lesion
ETV
4 D’Aronco et 7 years (M)  Pontomedullary respiratory failure, Stereotactic Yes 10 months  Progression Yes
al (2017) exophytic lesion  repated pneumonia biopsy (carboplatin/
vincristine)
5 D’Aronco et 3 years (F)  Pontomedullary Facial palsy Stereotactic ~ Yes (vinblastine 4 years  Progression Yes
al (2017) exophytic lesion biopsy and
bevacizumab)
6 Chanetal 7 Years (M) Pons 64 CN palsy Stereotactic No data No data No data Yes
(2017) biopsy
7 Current case 4 years (F)  Left brainstem Hydrocephalus, Craniotomy Yes 8 years  Progression Not done
(2019) dorsal exophytic unsteady gait, and debulking,  (carboplatin/
lesion hoarseness, choking VPS vincristine)

with food, 6®,7%, and
lower CN palsies

examined 15 cases of AG; 13 of them harbored
MYB-QKI fusion (87%).’ This was also mentioned by
Bandopadhayay et al in which MYB-QKI fusion was
tightly associated with AG histology and it was found
in 6/7 of AGs, but was absent in other gliomas in same
series, proposing that this genetic alteration can be
diagnostic for AG."

The AG is extremely rare in the brainstem, with
only six cases reported in literature,® as summarized
in Table 1. Average age was five years. All patients were
presented with cranial nerve palsies. Hydrocephalus
was present in 4/7 cases, managed by endoscopic
third ventriculostomies (ETV) or ventriculoperitoneal
shunts. All cases had exophtic component, which was
the main indication for craniotomy and debulking
in only 3 cases. Progression was noted in the selected
cases who underwent sterotactic biopsy. Our case also
showed progression after 7 years of follow up, however,
debulking was minimal and there was huge residual left
due to drop in MEP signals intraoperatively. In this
review, it has been shown that the extent of resection
correlates with the prognosis of the patient. Due its
eloquent location, safe gross total or near total resection
is not possible, and chemotherapy was used in 4 out
of 6 cases who had incomplete resection or biopsy,
which failed to halt its progression. Angiocentric

WWW.NSj.0rg.sa

glioma of brainstem have worse prognosis than cortical
location, and similar course to pilocytic astrocytoma of
brainstem."!

In conclusion, angiocentric glioma of brainstem
has worse outcome, different clinical presentation and
variable course in comparison to supranational location.
The role of extent of resection and adjuvant treatment is
not yet established in this region, which requires further
research.
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