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Abstract 

L-2-hydroxyglutaric aciduria (L-2-HGA) is a rare neurometabolic disorder characterized by accumulation of L2-
hydroxyglutarate (L-2-HG) due to mutations in the L2HGDH gene. L-2-HGA patients have a significantly increased 
lifetime risk of central nervous system (CNS) tumors. Here, we present a 16-year-old girl with L-2-HGA who 
developed a tumor in the right cerebral hemisphere, which was discovered after left-sided neurological deficits 
of the patient. Histologically, the tumor had a high-grade diffuse glioma phenotype. DNA sequencing revealed 
the inactivating homozygous germline L2HGDH mutation as well as inactivating mutations in TP53, BCOR and 
NF1. Genome-wide DNA-methylation analysis was unable to classify the tumor with high confidence. More 
detailed analysis revealed that this tumor clustered amongst IDH-wildtype gliomas by methylation profiling and 
did not show the glioma CpG island methylator phenotype (G-CIMP) in contrast to IDH-mutant diffuse gliomas 
with accumulated levels of D-2-HG, the stereoisomer of L-2-HD. These findings were against all our expectations 
given the inhibitory potential of 2-HG on DNA-demethylation enzymes. Our final integrated histomolecular 
diagnosis of the tumor was diffuse pediatric-type high-grade glioma, H3-wildtype and IDH-wildtype. Due to rapid 
tumor progression the patient died nine months after initial diagnosis. In this manuscript, we provide extensive 
molecular characterization of the tumor as well as a literature review focusing on oncogenetic considerations of 
L-2-HGA-associated CNS tumors. 
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Introduction 

L-2-hydroxyglutaric aciduria (L-2-HGA) is an 
autosomal recessive neurometabolic disorder.1 The 
disease is caused by pathogenic variants in the 
L2HGDH gene (14q22.1) encoding L-2-hydroxyglu-
tarate dehydrogenase, a flavin adenine dinucleotide 
(FAD)-dependent enzyme that normally oxidizes L-
2-hydroxyglutarate (L-2-HG) to alpha-ketoglutarate. 
Defective enzyme activity leads to L-2-HG accumula-
tion with a myelinotoxic and oncogenic effect on the 
central nervous system (CNS) and L-2-HG accumula-
tion in urine, plasma, and cerebrospinal fluid.2 The 
disease poses a relatively consistent pattern of 
presentation, starting with delayed mental and mo-
tor development in the first years of life, epilepsy in 
around 60 % of the cases, continuing with a slowly 
progressive course eventually leading to ataxia and 
moderate to severe mental deterioration.2, 3, 4, 5, 6, 7 
By imaging, a unique pattern of abnormalities is 
seen, characterized by subcortical leukoencephalo-
pathy with relative sparing of the periventricular 
white matter, corpus callosum, cerebellar white 
matter and the brainstem tracts. Additional signal 
alterations in the basal ganglia and dentate nuclei 
are typical.2, 8, 9 A minority of patients also develop a 
CNS tumor, usually later in life.2 Because of the 

enhanced tumor risk, regular imaging for patients 
with L-2-HGA is part of standard care, typically once 
per 1 or 2 years. 

Here we present a teenager with L-2-HGA who 
developed a glial neoplasm in the cerebral hemi-
sphere. We hypothesized that the oncogenesis of 
this tumor would be in line with IDH-mutant astro-
cytomas where D-2-HG (the enantiomer of L-2-HG) 
is considered the oncometabolite leading to 
the glioma CpG island methylated phenotype 
(G-CIMP).10, 11 However, the tumor of the L-2-HGA 
patient did not show G-CIMP and was challenging-
to-classify, even using a combination of state of the 
art molecular diagnostic tools. Additionally, we pro-
vide an overview of L-2-HGA-associated CNS tumors 
reported in the literature and discuss the similarities 
and differences with IDH-mutant gliomas. 

Case 

A 16-year-old girl, the sole child of a consan-
guineous couple, experienced a normal early devel-
opment and could walk without support at 13 
months. Speech development was delayed, and she 
exhibited mild motor coordination issues. At 5 years 
age, an MRI revealed extensive subcortical cerebral 
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Figure 1. Preoperative MRI. Axial T2-weighted MR images with the red arrows indicating a space occupying lesion in the medial part of 
the right temporal lobe (a) and in the right superior temporal gyrus (b, i.e. the location of the biopsy), accompanied by midline shift and 
brain herniation (transtentorial in a, subfalcine in b). Additionally, in both hemispheres T2 hyperintensity of the white matter is present, 
pathognomonic for L2-HGA. 

 

white matter abnormalities and signal abnormalities 
in the basal ganglia and dentate nuclei, characteris-
tic of L-2-HGA. The diagnosis was confirmed through 
elevated urinary excretion of L-2-HG and the identi-
fication of a homozygous variant in the L2HGDH gene 

(L2HGDH(NM_024884.2): c.339T > A p.(Cys113*)).12 The 
parents were confirmed to be heterozygous for the 
same variant. Over the years, the patient developed 
moderate cognitive impairment and mild cerebellar 
ataxia. Starting at the age of 14, she experienced oc-
casional epileptic seizures, treated with Valproate. 
MRI at the age of 14 years did not show evidence of 
tumor development. At age 16, a new MRI, 
prompted by a new-onset subtle left-sided central 
paresis, revealed an augmentation in T2 hyperinten-
sity and swelling in most of the right cerebral hemi-
sphere. The border between cortex and subcortical 
white matter was blurred, particularly medial in the 
temporal lobe, where the cortex was thickened and 
had a slightly increased T2 signal (Figure 1a). A simi-
lar tumorous area was identified in the right supe-
rior temporal gyrus (Figure 1b). Distinguishing pre-

existing abnormal white matter related to L-2-HGA 
from the new abnormalities within the white matter 
was challenging. The signal abnormalities extended 
into the right thalamus, right cerebral peduncle, 
pons, and were accompanied by subfalcine herni-
ation and a midline shift to the left (Figure 1a,b). 
Post-contrast scans did not reveal abnormal en-
hancement. Several small foci of diffusion restriction 
were present within the tumor. Based on the find-
ings in serial MRI examinations a radiological diag-
nosis of a rapidly growing, likely high-grade glial tu-
mor was made. A biopsy of the tumor was taken 
from the right temporal lobe near the superior tem-
poral gyrus to confirm its nature. 

Histology 

Histological analysis revealed a tumor consist-
ing of small, poorly differentiated appearing cells 
with diffuse infiltrative growth in the preexistent 
brain parenchyma. The tumor cell nuclei were round 
to ovoid, showed substantial atypia and fine-grained 
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Figure 2. Histological and immunohistochemical characteristics of the tumor. (a,b) Low and high magnification of the diffuse infiltrative 
high-grade glioma. (c-f) Immunoreactivity for Ki-67 (c), GFAP (d), MAP2 (e) and EMA (f). Scale bars: 80 µm (a,c,d); 50 µm (b,e,f).  

 

chromatin with small nucleoli. Mitotic figures were 
frequent. Notably, the cells showed some degree of 
clustering with small areas of pre-existent neuropil 
in between clusters, but lacked true rosettes or 
evident perivascular pseudorosettes (Figure 2 a,b). 
Florid microvascular proliferation and necrosis were 
absent. 

Immunohistochemically, the tumor cells were 
positive for vimentin, CD56, and MAP2, and in some 
areas for synaptophysin and GFAP as well. Dot-like 
EMA staining was found in a small number of tumor 
cells. The tumor cells were negative in the following 
stainings: CAM5.2, CD34 (with positive control in the 
vessels), NeuN (staining only pre-existing neurons), 

Olig2, IDH1 R132H and H3 p.K28M. Furthermore, in 
the H3 p.K28me3, ATRX, and INI-1 staining the nu-
clear expression was retained. The Ki-67 labelling 
index was variable but locally ≥ 30 %. (Figure 2 c-f). 

Molecular findings 

DNA methylation analysis was performed using 
the Infinium MethylationEpic beadchip (Illumina), 
and explored using versions 11b4, 12.5 and 12.8 of 
the Heidelberg classifier developed by DKFZ 
(https://www.molecularneuropathology.org/mnp/)8 
as well as the Bethesda classifier.13 Neither of these 
classifiers were able to classify the tumor with a high 
confidentiality score. The best classification possible 
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Figure 3. DNA methylation analysis of the tumor. (a) DNA methylation-based t-distributed stochastic neighbor embedding (tSNE) of the 
tumor of our patient with L-2-HGA (marked as INDEX, see arrow) compared to selected reference samples from the Heidelberg database 
(see supplemental data for abbreviations). The tSNE was run with following settings: CpGs analysed = 10.000, iterations = 3.000, perplexity 
= 5, theta = 0, dims = 2. Our case was in close proximity to MYCN-activated pediatric high-grade gliomas. Samples are colored according 
to their methylation class. (b) Copy number plot showing a rather complex profile with multiple chromosomal gains and losses. (c,d) 
Methylation status in comparison to IDH-mutant gliomas. Unsupervised analysis using the 1000 most variable probes of a cohort of 435 
IDH-mutant and 215 IDH-wildtype gliomas15 revealed that the tumor of our patient clustered amongst the IDH-wildtype tumors (Figure 
3c, color-coding of the samples: IDH-mutant, IDH-wildtype and unknown samples are indicated respectively in green, red and grey. The 
index case is indicated in blue and by the red rectangle). (Figure 3d, Mean methylation beta value of the 1000 most variable probes shown 
in c. The IDH-wildtype cases are colored in red, the IDH-mutant cases in green and the index sample is highlighted with an orange triangle.) 

 

was obtained with DKFZ v12.8 which classified the 
tumor as pediatric-type diffuse high-grade glioma 
with a highest score of 0.83, diffuse Paediatric Type 
High Grade Glioma, Mycn Subtype (calibrated score 
0.52). The Bethesda classifier and UMAP (Uniform 
Manifold Approximation and Projection) suggested 
IDH-mutant glioma with a score of 0.54. Based on 
DNA methylation-based t-distributed stochastic 
neighbor embedding (t-SNE) clustering analyses, 
this tumor clustered most close to pediatric-type dif-
fuse high-grade glioma, MYCN-activated subtype 
(Figure 3a). 

The copy number variation (CNV) plot obtained 
by the conumee package embedded in the 
methylome profiling analysis and whole exome 

sequencing (WES) revealed a complex CNV profile 
with multiple gains and losses, including partial loss 
of chromosome 10q. There was no high-level ampli-
fication of EGFR or MYCN, no chromosome 7 gain, 
no homozygous deletion of CDKN2A/B and no chro-
mosome 1p/19q codeletion (Figure 3b). The pro-
moter of the O6-methylguanine-DNA methyltrans-
ferase (MGMT) gene was found to be methylated. 
WES identified somatic mutations in TP53 
(c.818G > A (p.Arg273His)); 96.6 % VAF (including 
copy neutral LOH), NF1:c.4977_4980delCTCT 

(p.Lys1661Glyfs*36); 95.1 % VAF (including copy neu-
tral LOH) and BCOR:c.4438C > T (p.Arg1480*); 
93.7 % VAF (including copy neutral LOH). Further-
more, the known homozygous germline mutation in 
L2HGDH (c.339T > A p.(Cys113*)) was detected in 
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the tumor as well (100 % VAF). RNA sequencing re-
vealed no additional mutations or gene rearrange-
ments. RNA levels of L2HGDH in the tumor were 
comparable to or even lower than in other pediatric 
tumors in the reference cohort of the princess Max-
ima center (Supplemental Figure 1). Unfortunately, 
there was no tissue left for analysis of L2HGDH pro-
tein levels in the tumor. 

Acknowledging that in IDH-mutant tumors high 
levels of D-2-HG (the enantiomer of L-2-HG) result in 
hypermethylation and G-CIMP9, 14, we investigated 
whether CIMP was present in the tumor of our pa-
tient with L-2-HGA as well. However, unsupervised 
analysis using the 1000 most variable probes of a co-
hort of 435 IDH-mutant and 215 IDH-wildtype glio-
mas15 revealed that the tumor of our patient clus-
tered amongst the IDH-wildtype tumors (Figure 3c) 
and had relative low methylation levels (Figure 3d). 

Follow up 

Given the dismal prognosis, which was partly 
attributed to the large size of the tumor, a restrained 
treatment policy was chosen. Following the ACNS 
0126 protocol, the patient began treatment with Te-
modal two months after diagnosis, for stabilization 
of the tumor, in addition to dexamethasone for 
edema relief. Unfortunately, in the course of the fol-
lowing months the condition of the patient rapidly 
worsened, leading to her death nine months after 
the diagnosis of the CNS tumor. 

Literature review of L-2-HGA related 
CNS tumors 

The association of L-2-HGA and CNS tumors has 
been documented in the literature, with an esti-
mated rate of association of 5 % to 40 %2 according 
to available data (see Table 1 for a compilation of 
cases in the literature). The spectrum of CNS tumors 
reported to be associated with L-2-HGA includes 
medulloblastoma in early childhood, anaplastic ep-
endymoma predominantly in teenagers, low- and 
high-grade gliomas in both childhood and adults, 
and embryonal tumors (previously designated as 
“primitive neuroectodermal tumors”/PNETs). Apart 
from medulloblastomas (which by definition arise in 

the posterior fossa), L-2-HGA tumors are often lo-
cated in a cerebral hemisphere (frontal lobe, tem-
poral lobe and/or thalamus), but rarely in the hippo-
campus or in the ventricles. However, there is some 
missing data in the cases described in the literature: 
in one case the tumor diagnosis is not described, in 
three cases the age is lacking, in four cases infor-
mation regarding the sex is not reported and most 
cases do not entail survival data. It is worth noting 
that translating previously assigned diagnoses for 
CNS tumors associated with L-2-HGA (Table 1) into 
labels conforming to WHO CNS 5 criteria poses some 
challenges.16, 17 For example, the tumors of patients 
13 and 20 in Table 1 were diagnosed as glioblas-
toma, while according to the WHO CNS 5 classifica-
tion they would likely be classified as diffuse pediat-
ric-type high-grade glioma, H3-wildtype and IDH-
wildtype. Additionally, no IDH status was reported in 
the astrocytoma or oligodendroglioma cases, which 
is an essential piece of information for a correct di-
agnosis of diffuse gliomas nowadays. Also, the case 
regarded as ependymoma and even the embryonal 
tumors may turn out to be high grade gliomas.18 All 
in all, it is therefore difficult to associate a specific 
tumor type with L-2-HGA. 

Discussion 

In this report, we present a teenager with L-2-
HGA who developed a temporal lesion, histomolec-
ularly classified as diffuse pediatric-type high-grade 
glioma, H3-wildtype, and IDH-wildtype according to 
the WHO CNS 5 criteria. This tumor entity repre-
sents a group of malignant diffuse gliomas, primarily 
occurring in children or young adults that lack alter-
ations in histone H3 genes, as well as in IDH1 and 
IDH2. The molecular alterations in this group of tu-
mors are diverse and include TP53 mutations, MYCN 
amplification, PDGFRA, ID2, NF1 or EGFR alterations. 
By DNA methylation profiling they comprise a 
distinct group with several molecular subgroups 
(RTK1, RTK2 and MYCN).16, 19 

Methylation array classification is based on 
“fingerprinting” the methylome of the tumor, and 
subsequently mapping this to a reference database.8 
This methylome profile is a combination of both so-
matically acquired DNA methylation changes as well 
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Table 1: Reported CNS tumors associated with L-2-HGA 

 Case Sex/Age Tumor location 
Reported histological 

Diagnosis 
Molecular 
alteration 

Methylation 
profile 

Overall 
survival 

Wilcken et al. 199335        

 1 F/15 Temporal PNET ND ND NM 

Barbot et al. 199736        

 2 F/10 Thalamus right Fibrillar diffuse astrocytoma ND ND 6 months 

Wanders et al. 199737        

 3 F/9 Thalamus right Low-grade astrocytoma ND ND 6 months 

Ozisik et al. 200238        

 4 M/3 Posterior fossa Medulloblastoma ND ND 6 months 

Moroni et al. 20045        

 5 M/13,5 Temporal right PNET ND ND 
Alive at 

2 years FU 

 6 F/26 Temporal left Glioblastoma LOH chrom 1p ND NM 

 7 F/18 Temporal right ND ND ND 3 years 

 8 M/12 Frontal left Low-grade astrocytoma ND ND 
Few 

months 

Topcu et al. 200539        

 9 NM/3 NM Medulloblastoma ND ND 6 months 

Vilarinho et al. 200540        

 10 NM/NM NM Astrocytoma ND ND NM 

 11 NM/NM NM Astrocytoma ND ND NM 

 12 NM/NM NM Astrocytoma ND ND NM 

Haliloglu et al. 200841        

 13 M/11 Temporoparietal right Glioblastoma ND ND NM 

Aghili et al. 200942        

 14 M/17 Frontal Anaplastic ependymoma ND ND NM 

Patay et al. 20122        

 15 M/23 Hippocampus right Anaplastic astrocytoma ND ND NM 

 16 M/19 Frontal right Oligodendroglioma ND ND NM 

 17 F/36 Thalamus left Low-grade glioma ND ND NM 

London et al. 201525        

 18 M/29 
Both hemispheres, 

corpus callosum and 
brainstem 

Gliomatosis cerebri ND ND 3 weeks 

Patay et al. 201521        

 19 M/22 Temporal right Anaplastic astrocytoma 
EGFR 

amplification 
ND 

2nd tumor 
after 

40 months 
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Tan et al. 201832        

 20 F/16 Lateral ventricle left Glioblastoma 

Loss 1p, 
no mutation 
in exon 1 of 
the H3C2 or 
H3-3A genes 

ND 

No 
recurrence 
at 2 years 

FU 

Ibrahim et al. 201843        

 21 M/11 Left hemisphere 
Anaplastic 

oligodendroglioma 
ND ND NM 

Current case        

 22 F/16 Temporal right High grade diffuse glioma 
L2HGDH, 

TP53, NF1, 
BCOR 

Diffuse 
pediatric-type 

high-grade 
glioma, H3- and 

IDH-wildtype 
(but with very 

low confidenti-
ality score) 

9 months 

M: male, F: female, NM: not mentioned, ND: not determined, PNET: primitive neuroectodermal tumor, FU: follow-up 

 

as the methylation status of the cell of origin. Note-
worthy, high-grade gliomas based on a tumor pre-
disposition syndrome such as mismatch repair 
(MMR) deficiency or Li-Fraumeni are often classified 
as diffuse pediatric-type high-grade glioma, H3-
wildtype and IDH-wildtype as well, although not al-
ways with high confidence. Capper et al. described 
that the full spectrum of tumors in the context of a 
hereditary predisposition syndrome may not yet be 
reliably classified.20 In line with this, the tumor we 
present here could also not be classified with confi-
dence. A possible explanation for classification diffi-
culties might be that the effect of the germline alter-
ation, which is present in all cells, together with the 
somewhat different oncogenesis alters the 
methylome of the cancer in such a way that it no 
longer fully reflects the methylome profile of the 
sporadic counterparts in the reference cohort. It re-
mains to be seen if tumors that arise in the context 
of L-2-HGA are (also on the epigenetic level) more 
similar to each other than suggested based on liter-
ature in the pre-molecular era (Table 1). Methyla-
tion analysis of tumors from additional L2-HGA pa-
tients is necessary for further characterization of L2-
HGA-associated tumors, and for corroborating the 
absence of G-CIMP that we observed in our case. 

Interestingly, IDH-mutant diffuse gliomas 
exhibit elevated levels of D-2-hydroxyglutarate 

(D-2-HG), i.e. the enantiomer of the L-2-HG.21 This 
(onco) metabolite is a competitive inhibitor of alpha 
ketoglutarate-dependent dioxygenases, including 
the Ten-Eleven Translocation (TET) enzymes which 
play a crucial role in the initial stages of DNA de-
methylation. Consequently, high levels of D-2-HG in 
IDH-mutated tumors lead to hypermethylation and 
the manifestation of G-CIMP. Notably, D-2-HG alone 
is sufficient to induce such a CIMP phenotype.9, 14 
Similarly, L-2-HG inhibits TET1 and TET2 en-
zymes,2, 11, 22 and elevated levels of L-2HG were as-
sociated with hypermethylation of DNA in clear cell 
renal cell carcinoma.23 Even more, it has been shown 
that L-2-HG was a more potent inhibitor of both 
TET2 and TET1 than D-2-HG.24 

Based on these findings, we hypothesize that 
individuals with L-2-HGA are at risk of developing 
diffuse glial tumors due to the pathological accumu-
lation of L-2-HG in the brain, with a similar G-CIMP 
impact on glial cells and maybe even clustering with 
the IDH-mutant glioma cluster.2, 21, 25 However, in 
comparison with the methylation array data of 650 
adult-type diffuse gliomas of the CATNON database, 
the tumor of our patient showed relatively low 
mean DNA methylation levels at CpG sites, and (in 
line with most methylation classifier and WES re-
sults) clustered with IDH-wildtype samples. This un-
expected observation illustrates the complexity of 
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elevated levels of D-2-HG versus L-2-HG in oncogen-
esis. One possible explanation is that the mechanism 
underlying elevated levels of 2HG differs between 
L2HGDH- or L2HGDH-associated disease compared 
to IDH-mutant tumors. Mutations in L2HGDH or 
D2HGDH lead to a generalized passive accumulation 
of 2HG throughout the body, whereas mutations in 
IDH genes in tumors result in high levels of 2HG 
within the tumor cells themselves with therefore 
possibly stronger local effect on TET-enzyme activity 
and subsequent hypermethylation.26, 27 

Of note, elevated D-2-HG levels can also occur 
in the context of neurometabolic disorders D-2-HGA 
type 1 (due to a mutation in the D2HGDH gene) and 
type 2 (due to heterozygous mutation in IDH2). In 
that context, increased D-2-HG levels do not lead to 
gliomas.28 This can be partly attributed to discrepan-
cies in life expectancy, as patients with type 2 D-2-
HGA, based on an IDH2 mutation, exhibit similarly 
elevated D-2-HG levels but have such a severe clini-
cal course that they may not survive long enough for 
glioma development.29, 30, 31 Another explanation 
can be sought in stereoisomerism. Even though L-2-
HG and D-2-HG are structurally similar molecules, 
studies have suggested that L-2-HG and D-2-HG may 
have differential inhibitory effects on certain en-
zymes, conceivably due to variations in the stereo-
chemistry of L-2-HG and D-2-HG molecules. Overall, 
while both L-2-HG and D-2-HG function as inhibitors 
in cellular metabolism, their specific effects and po-
tency may vary depending on the context and the 
particular enzymes or pathways involved. This is fur-
ther stressed by the observation that the level of L-
2-HG does not per se correlate with risk of CNS tu-
mor development.32 Therefore it seems that 2-HG 
has physiological roles that extend beyond being an 
oncometabolite by itself. 

Notably, there appears to be no sex predispo-
sition to the carcinogenic effect.2 Also, so far, evi-
dence for a common molecular mechanism down-
stream of the L2HGDH mutation is lacking. Patay et 
al. (2015) identified an EGFR amplification in their 
case of anaplastic astrocytoma (Table 1, case 19) 
which lacked an IDH mutation. They therefore pro-
posed a potential connection between astrocytic tu-
mors and EGFR alterations as potential oncogenic 
driver mechanism in L-2-HG-induced tumorigene-

sis.21 However, in our case, and in all other cases pre-
sented in the literature, no EGFR alterations were 
reported. Possibly, the oncogenesis in L-2-HGA is 
like a two-tiered oncogenesis system in which accu-
mulated levels of L-2-HG form the first hit, and a 
mutation (which may arise in different pathways) 
forms the second hit eventually leading to tumor 
formation, with a different pathophysiology than in 
the IDH-mutant tumor. 

Besides the L2HGDH mutation, the tumor ana-
lyzed in this report also contained TP53, BCOR and 
NF1 mutations, as well as numerous copy number 
changes. It is known that malignant progression of 
IDH-mutant astrocytomas is associated with relative 
hypomethylation (reduced G-CIMP status), a phe-
nomenon which may be associated with (homozy-
gous) CDKN2A/B loss or other cell cycle gene altera-
tions in these tumors.33, 34 However, in the tumor of 
our L-2-HGA patient homozygous loss of CDKN2A/B 
was absent. We speculate that in our case other mo-
lecular alterations had an impact on 
L-2-HG levels, TET-enzymes or other epigenetic 
mechanisms resulting in absence of G-CIMP. 
Unfortunately, no tumor tissue was left for proper 
assessment of L-2-HG at the protein level. Taken to-
gether, our findings shed unprecedented light on 
the unique developmental and epigenetic roots of a 
L-2-HGA associated glioma. Further studies are nec-
essary to unravel how exactly the oncogenetic 
mechanism of elevated L-2-HG is different from that 
of its enantiomer D-2-HG. 

Based on the literature, the prognosis for L-2-
HGA patients suffering from a CNS tumor appears to 
be poor. Among the documented cases, the patients 
experienced death with a mean survival of 10.8 
months after diagnosis, although this is based on 
limited data. This poor outcome may partly be ex-
plained by delay in the diagnosis of these tumors, 
e.g., because on MRI scans the tumors are often not 
clearly delineated and/or difficult to distinguish 
from diseased non-neoplastic brain tissue. Addition-
ally, among the reported patients, one individual 
(case 19) was described with a second tumor diag-
nosed 40 months after initial diagnosis and with the 
same histological and molecular characteristics as 
the first.21 

https://doi.org/10.17879/freeneuropathology-2024-5377
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Conclusion 

This is the first report of a comprehensive 
molecular analysis of a challenging-to-classify CNS 
neoplasm in a teenager known to suffer from L-2-
HGA. Intriguingly, we found that elevated levels of 
L-2-HG resulted in a tumor with characteristics of 
IDH-wildtype rather than of IDH-mutant diffuse glio-
mas, including a lack of G-CIMP in the tumor of our 
patient. Our study thereby illustrates that the onco-
genic mechanism of increased L-2-HG levels in dif-
fuse gliomas is different from that caused by D-2-HG 
accumulation in IDH-mutant diffuse gliomas. 
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