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Major statement

Diffuse leptomeningeal glioneuronal tumor is
rare, just recently described as a tumor of the
central nervous system, not well known among
radiologists and it should be listed in the
differential diagnosis for the leptomeningeal
processes among children and adolescents.

. SUMMARY

Kuréinova S, MI¢ak E. A rare case of diffuse
leptomeningeal glioneuronal tumor

Diffuse leptomeningeal glioneuronal tumor
(DL-GNT) is not a common disease, it has been

just lately described as a tumor of the central

nervous system. For the first time it was intro-
duced in the 4th edition of WHO classification
of CNS tumors in 2014. This type of tumor was
categorised into the group of glioneuronal

tumors in its current 5th edition of WHO classi-
: fication of CNS tumors.

The clinical presentation varies according

to areas of involvement. The major feature of
i this tumor as observed in the literature is lep-
i tomeningeal involvement with post-contrast

enhancement, which secondary may lead to
hydrocephalus. Parenchymal components are
often not presented. An additional finding is

the presence of small subpial cysts, found over
the surface of the inferior parts of the supra-
: tentorial structures, in the posterior fossa and

over the spinal cord.
We present the case of a 19 year old female

with leptomeningeal and also pachymeningeal
i involvement of the spine, with the follow-up
also affecting meninges of the brain. What is

i interesting and worth to mention is that the
typical sign of hydrocephalus was not present
¢ inour case.

Key words: central nervous system neoplasms,
leptomeningeal neoplasms, magnetic resonan-
ce imaging.

Hlavné stanovisko prace

Diftizny leptomeningedlny glioneurondlny tu-
mor je zriedkavy, len neddvno objaveny tumor
centrdlneho nervového systému, ktory este
nie je dobre znamy medzi radiolégmi a mal

by byt zahrnuty pri diferencidlnej diagnostike
leptomeningealnych procesov medzi detmi

a mladymi dospelymi.

SUHRN

Kurcinova S, MLéak E. Zriedkavy pripad
difizneho leptomeningealneho glioneuro-
nalneho tumoru

Diflizny leptomeningedlny glioneuronalny
tumor (DL-GNT) nie je také Casté ochorenie.
Prvy krat bolo zaradené do WHO klasifikdcie
nadorov centrdlneho nervového systému

v roku 2014 (4. edicia). V najnovsej WHO klasi-
fikdcif nadorov centralneho nervového systému
(5. edicia) je zaradené do zoznamu glioneuro-
nalnych tumorov.

Klinicky obraz sa odliuje podla miesta
postihnutia. Hlavnym znakom tumoru popi-
sovaného v literatdre je leptomeningedlne
postihnutie s postkontrastnym sytenim, ¢o
mozZe sekundarne viest k vzniku hydrocefalu.
Parenchymdlne postihnutie nie je aZ také
¢asté. Dalsim nalezom moze byt pritomnost
malych subpidlnych cyst v oblasti dorzalnych
Castiach supratentoridlnych struktdr mozgu,
v oblasti zadnej jamy a pozd(z miechy.

V nasom ¢lanku prezentujeme pripad
19-rocnej pacientky s leptomeningedlnym
a taktieZ pachymeningedlnym postihnutim
miechy. S odstupom ¢asu sa pridruzilo aj
postihnutie meningedlnych obalov mozgu.

Co je v nasom pripade zaujimavé a dolezité
spomentit je to, Ze hydrocefalus sa u nasej
pacientky neobjavil.

Klacové slova: nddory centrdlneho nervového
systému, leptomeningedlne tumory, magnetic-
kd rezonancia.



INTRODUCTION

Diffuse leptomeningeal glioneuronal
tumor (DL-GNT) is rare, with the true
incidence being unknown due to the
limited number of cases (1, 2), with
fewer than 100 cases reported in the
literature since 2012 (3, 4). Due to

its rarity and poor knowledge among
radiologists, this disease is often wrong
and late diagnosed.

These tumors are usually found in
children and adolescents, though few
cases were found among adults. There
appears to be a moderate male predilec-
tion (5).

They are considered as low-grade tu-
mors being similar to other WHO grade
2 tumors and those with high-grade
features being similar to WHO grade 3

(5)-

CASE PRESENTATION

A 19 year old female underwent cervical
spine CTin January 2018 for head and
neck pain after falling from height of
1.5 metre to exclude traumatic lesions.
(T scans revealed no evidence of injury.
She also underwent MR scan of the tho-
racic spine with conclusion of adhesions
in the posterior subarachnoid space of
Th1-Th12 between spinal cord and dural
sac with contrast enhancement. Ini-
tially, infection or previous intradural
haemorrhage was considered as a cause
of adhesions.

She has nearly no symptoms when
being clinically assessed. She was
treated by a neurologist and infection
was excluded.

In October 2020 she had MR scan of
the brain for a headache and migrant
paraesthesia. There was no suspicious
findings in the brain, but whole spine
MR scan revealed clear progression
of pathologic findings in the thoracic
spine. In the posterior subarachnoid
space of C7-Th12 were enhancing
leptomeningel and pachymeningeal
lesions, that at some levels completely
covered the posterior aspect of the
spinal cord. These changes created the
appearance of pseudocystic lesions
bounding liquor (Figs. 1, 2). We could
also observed less pronounced enhanc-
ing lesions on the anterior aspect of the
spinal cord, two tiny enhancing lesions
on the nerve roots at the level of L3-4
of the lumbar spine.

In differential diagnosis were
considered: granulomatous disorders
(such as neurosarcoidosis, CNS tuber-
culosis, granulomatosis with poly-
angiitis), autoimmune/inflammatory
disorders (such as rheumatoid disease,
IgGé4-related hypertrophic pachymen-
ingitis), also possibility of neoplastic
etiology.

A biopsy was suggested, but was sev-
eral times declined by the patient and
her parents. She felt well, there was any
clinical progression and every possible
laboratory tests were negative (blood
and CSF). Meantime she developed
temporal hemianopsia. Therefore an-
other follow-up MR scan was performed
in December 2020 with the finding of
thickened enhancing sheath of the left
optic nerve.

On follow-up MR study In June 2023
there were newly diagnosed intracranial
pathological findings, leptomeningeal
(slightly also pachymeningeal) involve-
ment of the cerebellum, medulla ob-
longata, quadrigeminal cistern, around
the pineal gland and also supratentori-
ally, the most prominentin the area of
sulcus lateralis, the temporal lobes and
frontobasal areas. The patterns of en-
hancement varied from thin and linear
to thicker, lumpy or nodular (Fig. 3).
These findings were significantly better
seen on contrast-enhanced FLAIR FS
sequence in comparison to contrast-
enhanced T1 FS-weighted imaging (Fig.
4). There was slightly progression of
enhancing thickened sheath of the left
optic nerve (Figs. 3, 4). Patient finally
agreed to undergo a biopsy.

Biopsy was performed from the
thoracic region of Th10 and just two
small pieces with a diameter of 1 mm
were taken. Microscopically a low-grade
looking lesion was captured, consisting
of inconspicuous glial cells of astrocyte
appearance, with round nuclei with-
out mitosis, necrosis or microvascular
proliferation.

Through an extensive genetic exami-
nation the fusion of the GTF2I::BRAF
genes were proven in the tumor. The
morphology and genetic profile of the
lesion were compatible with the diagno-
sis of Diffuse leptomeningeal glioneu-
ronal tumor (DL-GNT). In the literature
the GTF2I::BRAF fusion has not yet been
described in this tumor, however, itis
an alteration of the MAPK pathway that
is typical for this tumor. Other genetic
test revealed positivity for GFAP, Olig2,
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$100, SOX10 and without overexpres-
sion of p53, ATRX, IDH1, AE1/AE3, LCA,
(D68, synaptophysin, chromogranin
and NeuN. 1p deletions were not prov-
enin the analysed materials, though
this result has to be taken with caution
due to the small pieces of analysed
samples.

Our patient currently does not take
any medical treatment. As for Sep-
tember 2024 she is feeling well and
remained stable after 9-months imag-
ing follow-up.

DISCUSSION

DL-GNT is a rare tumor of the central
nervous system, presented especially
among children and young adults.

The clinical presentation is not
specific, mostly there are some neu-
rological, sensory and motor deficits.
Symptoms may be the result of in-
creased intracranial pressure due to
the presence of hydrocephalus or mass
effect of tumor. In our patients case
symptoms were not specific. Disease
was first found accidentally. The main
symptoms were headache and migrant
paraesthesia. In the meantime she also
developed temporal hemianopsia.

Imagingis generally carried out with
MRL. The leading finding is of nodular,
lumpy leptomeningeal enhancement of
lesions, which secondary may lead to
hydrocephalus and additional presence
of numerous subpial cysts.

Our patient was diagnosed with lep-
tomeningeal and also pachymeningeal
involvement of the spine and on follow-
up MRI also meninges of the brain and
sheath of the left optic nerve were af-
fected. Hydrocephalus and subpial cysts
were not present, just slightly enlarged
lateral ventricles.

Although imaging features may sug-
gest the diagnosis, it is impossible to
confirm it without a biopsy. A biopsy,
which was recommended a number
of times, was finally accepted by the
patient after the MR scan carried out in
June 2023.

When looking at it from a histologi-
cal view, these tumours appear to be
similar to oligodendroglial cells with
round nuclei and mimic low grade look-
ing tumors.

Genetically, DL-GNT is often connect-
ed with genetic changes, with the most
common chromosome arm 1p deletions
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sometimes with co-deletion of 19q,
accounts forits prior name including
the term ,oligodendroglial-like”. In

N : )

Sagittal contrast-enhanced T1 FS-weighted imaging demonstrating enhancing leptome-
ningeal and pachymeningeal lesions predominantly in the posterior subarachnoid space,

most prominently in C7-Th12

Sagitalne T1 FS v.o. + GD zobrazuje sytiace sa leptomeningealne a pachymeningealne lézie
predominantne v zadnom subarachnoidalnom priestore, najviditelnejSie v iseku C7-Th12

contrast to oligodendrogliomas, diffuse
leptomeningeal glioneuronal tumors
do not have IDH mutations (5, 6). Other
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markers are also presented, including
KIAA1549-BRAF fusion, OLIG2, MAP2,
S-100, GFAP, synaptophysin (5-8).
Negative for neurofilament and EMA,
and no IDH mutations (5, 6, 9). In our
case fusion of the GTF2I::BRAF genes
were proven in tumor. The GTF2I::BRAF
fusion has not yet been mentioned in
this tumor. Other genetic test revealed
positivity for GFAP, Olig2, S100, SOX10
and without overexpression of p53,
ATRX, IDH1, AE1/AE3, LCA, CD68, syn-
aptophysin, chromogranin and NeuN.
1p deletions were not proven in the
analysed materials.

The treatment options include
watchful waiting, craniospinalirra-
diation and, as is strongly suggested
by some authors, chemotherapy (4,
10).

Survival varies widely, reported in
some instances to be quite low, with an
average survival of only 22 months (7),
whereas other series have long follow-
up (5, 11).

CONCLUSION

DL-GNTis a rare and not completely
understood neoplastic disease. Despite
its rarity, it is important to think of this
disease, which mainly occurs among
children and adolescents in the list of
the differential diagnosis for the lepto-
meningeal processes.

Contrast-enhanced FLAIR sequence
should be perhaps part of the brain
protocol, if a contrast agent is given,
especially if leptomeningeal process is
suspicious.

This case report adds a further
example of the slightly different onset
and appearance of this tumor.

The new genetic alteration (fusion of
the GTF2I::BRAF genes) appears to be
new and has not yet been described in
this tumor. ®

(a) sagittal contrast-enhanced T1 FS-weighted imaging; (b) sagittal T2 iso sequence; (c) sagittal STIR; (d) sagittal T1-weighted imaging;
(e) sagittal T2-weighted imaging; (f) axial T2 iso sequence MPR; (g) axial contrast-enhanced T1 FS-weighted imaging

At C7-Th12 predominantly in the posterior subarachnoid space enhancing leptomeningeal and pachymeningeal lesions, at some levels completely
covering the posterior aspect of the spinal cord. These changes created the appearance of pseudocystic lesions bounding liguor.

(a) sagitalne T1 FS v.o0. + GD; (b) sagitalne T2 iso.; (c) sagitalne STIR; (d) sagitalne T1 v.o0.; (e) sagitdlne T2 v.o.; (f) axidlne T2 iso. MPR;

(g) axialne T1 FSv.0. + GD

V Gseku C7-Th12, predominantne v zadnom subarachnoiddlnom priestore sa nachadzaju sytiace leptomeningealne a pachymeningedlne lézie,
ktoré v niektorej casti kompletne obklopuji zadn( cast miechy. Tieto zmeny vytvarajd vzhlad pseudocystickych [ézii ohranicujdce likvor.
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Contrast-enhanced axial FLAIR FS sequence showed nodular lep- Contrast-enhanced axial T1 FS-weighted sequence at the same
tomeningeal enhancing lesions and enhancement of thickened level. Enhancement of the structures is less prominent than on
sheath of the left optic nerve contrast-enhanced axial FLAIR FS sequence
Axialne FLAIR FS + GD zobrazuje nodularne sytiace sa leptome- Axialne T1 FS v.o. + GD zobrazuje sytenie sStruktir, ktoré je menej
ningealne lézie a sytiacu sa zhrubnutd posvu lavého optického vyrazné v porovnani s axialnym FLAIR FS + GD zachytenej v rov-
nervu nakej lokalite mozgu
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