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Abstract

The updated version in 2016 of world health organization (WHO)classification of brain tumors included multiple molecular markers in
combination with histology and magnetic resonance imaging to reach an integrated diagnosis. A review of the current literature addressing the
glioma molecular markers (IDH,1p19q, BRAF 600, RELA etc.,) based on histology and imaging based layered diagnosis is illustrated.
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Introduction

In the 2016 edition of WHO classification, MRI has included on
the front page making it vital for the final integrated diagnosis of
gliomas. So far, At least seven molecular markers are established
with their counter imaging features bringing revolution in the

diagnosis and management of brain tumors.

The major markers are IDH,1p19q, ATRX, BRAF, MGMT, H3K27
and RELA. This review provides a very overview of molecular

markers and imaging relevance.
Review of Evidence

a.  IDH mutation: It is seen in diffuse low-grade gliomas.2HG

MRS has excellent diagnostic relevance [1].
1p19q.

b.  Codeletion: The presence of more than 50 percent T2/
FLAIR mismatch and or calcifications can predict 1p19q
deletion status and in addition IDH mutation confers with high

diagnostic probability of oligodendroglioma [2].

c.  ATRX: Some findings of brain MR/CT including mild
cerebral atrophy, partial or complete a genesis of the corpus
coliseum and hypoplasia of the white matter. The ATRX protein

seems to be involved in normal myelination [3].

d.  BRAF mutation: BRAF V600 mutation is encountered
usually with low grade gliomas. Mostly there are cystic lesion
with solid nodule [4].

e.  MGMT: ADC and rCBF are promising imaging bio markers
in clinical routine to predict the MGMT promoter methylation

in primary glioblastoma patients [5].

f. H3K27 mutation: H3K27 mutant status and clinically
aggressive course cannot be ruled out based on low grade
histology on the initial biopsy, exophytic growth only focal or
minimal enhancement or an extra pontine location such as mid
brain or medulla. These results favor an integrated approach
employing a combination of clinical, radiologic, histologic
features as well as H3K27 immuno hisyoxjemistry for the
diagnostic subclassification of adult brain stem gliomas [6].

g.  RELA: Mostly supratentorial ependymoma are RELA
positive [7].

Conclusion

This review provides a very brief overview linking molecular
markers and imaging and provides insight for more research and

establishment of criterions.

References

1. Suh CH, Kim HS, Jung SC, Choi CG, Kim S] (2019) Imaging prediction of
isocitrate dehydrogenase (IDH) mutation in patients with glioma: a sys-
temic review and meta-analysis. Eur Radiol 29(2): 745-758.

2. Patel SH, Poisson LM, Brat DJ, Zhou Y, Cooper L, et al. (2017) T2-FLAIR
mismatch, an imaging biomarker for IDH and 1p/19q status in low-
er-grade gliomas: a TCGA/TCIA project. Clin Cancer Res 23(20): 6078-
6085.

@ @ This work is licensed under Creative Commons Attribution 4.0 License|A]BSR.MS.ID.001102.


http://dx.doi.org/10.34297/AJBSR.2020.07.001102
https://biomedgrid.com/
WWW.biomedgrid.com
https://www.ncbi.nlm.nih.gov/pubmed/30003316
https://www.ncbi.nlm.nih.gov/pubmed/30003316
https://www.ncbi.nlm.nih.gov/pubmed/30003316
https://www.ncbi.nlm.nih.gov/pubmed/28751449
https://www.ncbi.nlm.nih.gov/pubmed/28751449
https://www.ncbi.nlm.nih.gov/pubmed/28751449
https://www.ncbi.nlm.nih.gov/pubmed/28751449

Am ] Biomed Sci & Res

3.

4.

Wada T, Ban H, Matsufuji M, Okamoto N, Enomoto K, et al. (2013) Neu-
roradiologic features in a-linked a-thalassemia/mental retardation syn-
drome. American Journal of Neuroradiology 34(10): 2034-2038.

Atreya CE, Greene C, McWhirter RM, lkram NS, Allen IE, et al. (2016)
Differential Radiographic Appearance of BRAF V600E-Mutant Metastat-
ic Colorectal Cancer in Patients Matched by Primary Tumor Location. ]
Natl Compr Canc Netw 14(12): 1536-1543.

Shu C, Wang Q, Yan X, Wang] (2018) The TERT promoter mutation status
and MGMT promoter methylation status, combined with dichotomized

7.

Copy@ Fatima Mubarak

MRI-derived and clinical features, predict adult primary glioblastoma
survival. Cancer Med 7(8): 3704-3712.

Huang T, Garcia R, Qi J, Lulla R, Horbinski C, et al. (2018) Detection of
histone H3 K27M mutation and post-translational modifications in pe-
diatric diffuse midline glioma via tissue immunohistochemistry informs
diagnosis and clinical outcomes. Oncotarget 9(98): 37112-37124.

Ashleigh Lester, Kerrie L McDonald (2019) Intracranial ependymomas:
molecular insights and translation to treatment, Brain Pathology 30(1):
3-12.

American Journal of Biomedical Science & Research


https://biomedgrid.com/
https://www.ncbi.nlm.nih.gov/pubmed/23681356
https://www.ncbi.nlm.nih.gov/pubmed/23681356
https://www.ncbi.nlm.nih.gov/pubmed/23681356
https://www.ncbi.nlm.nih.gov/pubmed/27956538
https://www.ncbi.nlm.nih.gov/pubmed/27956538
https://www.ncbi.nlm.nih.gov/pubmed/27956538
https://www.ncbi.nlm.nih.gov/pubmed/27956538
https://www.ncbi.nlm.nih.gov/pubmed/29984907
https://www.ncbi.nlm.nih.gov/pubmed/29984907
https://www.ncbi.nlm.nih.gov/pubmed/29984907
https://www.ncbi.nlm.nih.gov/pubmed/29984907
https://www.ncbi.nlm.nih.gov/pubmed/30647848
https://www.ncbi.nlm.nih.gov/pubmed/30647848
https://www.ncbi.nlm.nih.gov/pubmed/30647848
https://www.ncbi.nlm.nih.gov/pubmed/30647848
https://www.ncbi.nlm.nih.gov/pubmed/31433520
https://www.ncbi.nlm.nih.gov/pubmed/31433520
https://www.ncbi.nlm.nih.gov/pubmed/31433520

	_GoBack

