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Abstract
Pediatric low-grade gliomas (pLGGs) exhibit distinct biological and clinical characteristics compared to adult gliomas, and 
their treatment strategies differ substantially from those used in adults. Since the release of the 2016 World Health Organiza-
tion Classification of Tumors of the Central Nervous System and its subsequent updates, significant advances have been made 
in understanding the diagnosis and management of pLGGs. Therefore, updated guidelines tailored to current clinical practice 
are needed. In this document, we present the consensus guidelines for the diagnosis and management of pLGGs in China. The 
recommendations were developed through a comprehensive review of relevant domestic and international guidelines and 
literature, combined with expert consensus meetings and external peer review to ensure rigorous validation. The guideline 
integrates the levels of evidence from published studies, expert consensus, and practical clinical considerations. All recom-
mendations were reviewed and approved by a multidisciplinary panel of experts from the Pediatric Neurosurgery Group. 
This guideline is intended to serve as guidance for healthcare professionals involved in pediatric neuro-oncology, as well as for 
patients, caregivers, and other healthcare providers participating in the management of pLGGs.
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Introduction
Gliomas are the most common central nervous system (CNS) tu-
mors in children; among these, low-grade gliomas are the most 
prevalent subtype, accounting for approximately 25% to 40% of 
all pediatric CNS tumors.1 Currently, there is a lack of compre-
hensive epidemiological survey reports that specifically focus on 
children in China. However, based on estimates derived from vari-

ous domestic datasets, the annual incidence rate of pediatric CNS 
tumors is estimated to range from 2.10 to 2.59 per 100,000 popula-
tion. Within this category, the annual incidence rate of pediatric 
low-grade gliomas (pLGGs) is estimated to be approximately 0.53 
to 0.65 per 100,000 population.2 Unlike adults, the nervous system 
in children is still developing; consequently, gliomas occurring 
in children exhibit unique molecular pathological characteristics 
and underlying mechanisms. Therefore, the 2021 World Health 
Organization (WHO) Classification of CNS Tumors specifically 
designated these entities as “Pediatric-type diffuse low-grade glio-
mas” and “Pediatric-type diffuse high-grade gliomas.” Addition-
ally, circumscribed gliomas and glioneuronal tumors, categories 
also included in the WHO classification, occur predominantly in 
children. These guidelines primarily address circumscribed glio-
mas, diffuse low-grade gliomas, and glioneuronal tumors, as de-
fined in the 2021 WHO classification. Pediatric gliomas exhibit 
unique characteristics regarding their common sites of occurrence, 
clinical symptoms, molecular pathological mechanisms, clinical 
course, and imaging features. Consequently, the corresponding 
treatment strategies differ from those employed for adult gliomas. 
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Furthermore, gliomas occurring in infants and toddlers are distinct 
from those found in children over the age of three. To standard-
ize the diagnosis and treatment of pediatric gliomas, this guide-
line outlines the principles for imaging assessment, pathological 
diagnosis, surgery, radiotherapy, and systemic therapy of pLGGs, 
serving as a reference for healthcare professionals specializing in 
pediatric neuro-oncology. Recommendations within this guideline 
are formulated based on the GRADE (Grading of Recommenda-
tions Assessment, Development, and Evaluation) system, which 
classifies the quality of evidence and strength of recommendations 
(Table 1). These recommendations integrate the quality levels of 
the published literature, expert consensus, and practical clinical 
application. The recommendations were reviewed and approved 
by a multidisciplinary panel of 23 experts, and areas where evi-
dence-based medicine remains insufficient require further valida-
tion and updates through future clinical trials.

Methods for guideline development
This guideline draws upon relevant domestic and international 
consensus statements and literature concerning pediatric gliomas 
and was finalized through a series of expert consensus meetings 
dedicated to the diagnosis and treatment of pediatric gliomas. The 
guidelines were primarily developed and formulated by a multi-
disciplinary panel of experts specializing in neurosurgery, neuro-
pathology, neuroimaging, radiotherapy, and systemic therapy. This 
multidisciplinary expert panel was organized into two working 
groups, which proceeded through three distinct stages to draft and 
revise the guidelines’ content, utilizing expert consensus meetings 
and external review processes for discussion and validation.

Stage 1
The Pediatric Neurosurgery Group of the Neurosurgery Branch of 
the Chinese Medical Association convened to discuss and deter-
mine the scope, breadth, and depth of the guidelines. Subsequently, 
the Editorial Committee for the Chinese Guidelines for the Diag-
nosis and Treatment of Pediatric Low-grade Gliomas (2024) was 
established, with specific responsibilities, including drafting, pro-
viding recommendations, and data collation, assigned to individual 
members.

Stage 2
A core working group for the guidelines was established to dis-
cuss, revise, and validate the initial draft. This process aimed to 
ensure that the guideline met the professional needs of physicians 

at various levels of practice, including the provision of specific 
explanations and instructions tailored for its application in pri-
mary care hospitals. The draft was finalized through an iterative 
process of internal review and discussion among editorial com-
mittee members.

Stage 3
An external expert review panel convened to critically appraise 
and vote on the guideline content that had been previously vali-
dated by the core working group.

All expert panel members involved in the development of this 
guideline declare that they have no conflicts of interest, nor was 
there any involvement of entities with financial or commercial in-
terests in the subject matter. The development of this guideline was 
jointly funded by the National Key R&D Program and the National 
Natural Science Foundation of China.

Guideline contents
pLGGs encompass a diverse range of histopathological subtypes, 
with pilocytic astrocytoma being the most common one.3–6 pLGGs 
predominantly occur in the hypothalamus, optic chiasm, and cer-
ebellum. Among cases arising in the cerebral hemispheres, the 
temporal lobe is the most frequent site. Dysembryoplastic neu-
roepithelial tumors, which are frequently observed in children and 
often present with seizures, occur most commonly in the frontal 
lobe, followed by the parietal lobe.3–6 pLGGs associated with ge-
netic syndromes are relatively rare; examples include subependy-
mal giant cell astrocytoma (SEGA) (WHO Grade I) occurring in 
conjunction with Tuberous Sclerosis Complex and optic pathway 
pilocytic astrocytoma seen in children with neurofibromatosis type 
1 (NF1).

The median age of onset for pLGGs is 6–8 years.7 Clinical 
symptoms typically correlate with the specific subtype and ana-
tomical location; common presentations include visual impair-
ment, visual field deficits, and cerebellar signs, such as ataxia. 
pLGGs in the cerebral hemispheres may manifest as seizures. 
Conversely, somatosensory and motor deficits are relatively un-
common, as are symptoms associated with elevated intracranial 
pressure. In cases co-occurring with other congenital syndromes, 
such as NF1, patients may exhibit associated cutaneous manifes-
tations and comorbidities. Infants and toddlers may also present 
with rare clinical manifestations, such as diencephalic syndrome. 
The onset of pLGGs is typically insidious; with the exception of 
cerebral hemispheric pLGGs presenting with seizures, patients of-

Table 1.  GRADE system, quality, and strength of recommendation

Level of 
evidence Specific description Recommenda-

tion strength Specific description

High Future studies are highly unlikely to alter the cred-
ibility of the existing findings regarding efficacy

Strong Clearly demonstrates that the benefits 
of the intervention outweigh its harms

Moderate Future research may have a significant impact on 
the current assessment of efficacy, potentially 
altering the credibility of the evaluation results

Weak The balance of benefits and harms is 
uncertain, or the benefits and harms  
are roughly equivalent

Low Future research is highly likely to have a signifi-
cant impact on existing assessments of efficacy, 
and there is a substantial possibility that it could 
alter the credibility of the assessment results

Extremely low Any assessment of efficacy is highly uncertain
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ten initially seek medical attention from other departments because 
of minor visual disturbances or gastrointestinal symptoms, or the 
tumor may even remain asymptomatic for extended periods and be 
discovered incidentally.7

For pLGG cases not associated with NF1, surgical interven-
tion constitutes the preferred primary mode of treatment.6 The 
objectives of surgery are to achieve complete tumor resection or 
maximal cytoreduction, establish a definitive histopathological 
diagnosis, and identify potential molecular targets for therapeutic 
intervention. Adjuvant chemotherapy is administered in cases of 
postoperative residual tumor or disease progression; however, ra-
diotherapy is generally not considered the first-line adjuvant treat-
ment modality, as it has the potential to adversely affect neurologi-
cal development and cognitive function in children.3–6 In recent 
years, driven by the widespread adoption of genomic sequenc-
ing technologies, characteristic molecular targets associated with 
pLGGs have been progressively identified. Clinical trials have 
confirmed that targeted therapies directed against BRAF gene 
mutations in pLGGs demonstrate significant efficacy.6 However, 
aspects such as the optimal duration of targeted therapy, how best 
to combine it with conventional chemotherapy, and the appropriate 
timing and sequence of combination treatments remain to be fully 
elucidated.6,8

Children with pLGGs generally have a favorable prognosis and 
prolonged survival, with five-year and ten-year overall survival 
rates exceeding 90% and 70%, respectively. However, precisely 
because these patients experience long postoperative survival—
coupled with the fact that their tumors are often relatively insensi-
tive to chemotherapy or radiotherapy, and these treatments carry 
adverse effects—long-term adjuvant therapy is associated with a 
high rate of morbidity; patients may be left with residual visual, 
sensory, or motor impairments resulting from either the tumor 
itself or the associated treatments.3–6 Beyond postoperative neu-
rological deficits, the impact of the tumor itself—as well as its 
associated treatments—on a child’s psychological well-being, be-
havior, learning abilities, and even social integration represents a 
critical area requiring greater attention within the long-term post-
operative management of pLGG patients. Currently, however, the 
assessment of tumor treatment response and progression remains 
largely confined to changes observed via imaging and neurologi-
cal function.6–8 Furthermore, the treatment response manifested on 
imaging may not necessarily correlate with changes in neurologi-
cal function. Consequently, postoperative treatment assessment 
and long-term management of children with pLGGs continue to 
present numerous challenges.

I. Imaging assessment

(I) Imaging characteristics of pLGGs
Magnetic resonance imaging (MRI) is a crucial imaging modal-
ity for evaluating pLGGs. Routine T1-weighted imaging (T1WI), 
T2-weighted imaging (T2WI), fluid-attenuated inversion recovery 
(FLAIR) sequences, and contrast-enhanced T1WI scans provide 
information regarding the tumor’s location, size, presence of hem-
orrhage, necrosis, cystic changes, and extent of surrounding ede-
ma.9–11 On MRI, pLGGs typically present as low signal intensity 
on T1WI and high signal intensity on T2WI and FLAIR sequences. 
Peritumoral edema is typically absent or mild; contrast-enhanced 
T1WI scans usually demonstrate no enhancement or only mild 
enhancement, although cystic components may be present. Cer-
tain subtypes, specifically pilocytic astrocytoma, pleomorphic 

xanthoastrocytoma, some diffuse cerebellar astrocytomas, and a 
minority of gangliogliomas, may exhibit significant contrast en-
hancement.12

(II) Imaging assessment of treatment response in pLGGs
In 2020, the International Society of Paediatric Neuro-Oncology 
Response Assessment Committee formulated and published a 
consensus document on the evaluation of treatment response in 
pLGGs, which is recommended for use in the management of 
pLGGs.13

1. Noncystic pLGGs
Routine non-contrast and contrast-enhanced MRI scans should be 
performed. The non-contrast MRI protocol includes T1WI, T2WI, 
FLAIR, and DWI sequences, and a three-dimensional acquisi-
tion sequence is recommended following the administration of 
contrast medium.14 For children with primary intracranial pLGGs 
who are highly suspected of having spinal metastases (e.g., those 
with pleomorphic xanthoastrocytoma or pilocytic astrocytoma) 
or who present with spinal symptoms (e.g., back pain or urinary 
retention), preoperative spinal MRI screening is recommended to 
establish a baseline tumor assessment.14,15 A follow-up spinal MRI 
scan should be performed within 10 to 14 days postoperatively to 
evaluate spinal metastases.15 For children with confirmed spinal 
metastases, spinal MRI should be incorporated into routine post-
operative surveillance,13,16,17 and the follow-up interval may be 
aligned with cranial MRI surveillance according to disease status 
and clinical need. For children highly suspected of having intracra-
nial metastases, preoperative cranial MRI scanning is recommend-
ed to establish baseline tumor assessment. A follow-up cranial 
MRI scan should be performed within 10–14 days postoperatively 
to evaluate intracranial metastases. If intracranial metastases are 
confirmed, routine postoperative follow-up cranial MRI scans are 
recommended, with intervals consistent with those used for spinal 
MRI.18–20

2. pLGGs with cystic components
(1) If the solid component of the tumor increases by ≥25% relative 
to the baseline, disease progression should be considered, regard-
less of the size of the cystic component. (2) If the solid compo-
nent remains stable or increases by <25% relative to the baseline 
but the tumor-associated cystic component shows progression, a 
follow-up MRI scan should be considered within four to six weeks 
or based on clinical indications. If a follow-up scan reveals pro-
gressive enhancement of the cyst wall or progression of the solid 
component, disease progression should be considered. Conversely, 
if cyst wall enhancement remains stable and no progression of 

Recommendation 1: Routine T1WI, T2WI, FLAIR, and 
contrast-enhanced T1WI are recommended. When condi-
tions permit, the addition of a multimodal MRI protocol 
incorporating techniques such as diffusion-weighted imag-
ing (DWI), diffusion tensor imaging (DTI), susceptibility-
weighted imaging (SWI), magnetic resonance spectroscopy 
(MRS), and perfusion-weighted imaging (PWI) is suggested 
to acquire multidimensional information regarding the tu-
mor’s cellular density, its spatial relationship with critical 
white matter tracts (e.g., the corticospinal tract), hemorrhage, 
metabolic profile, and blood perfusion status (Level of Evi-
dence: Moderate; Recommendation Strength: Strong).1
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the solid component is observed, this suggests stable disease, and 
follow-up should proceed at standard intervals (i.e., an MRI scan 
every three months). (3) If the solid component remains stable or 
increases by <25% relative to the baseline, but the cystic compo-
nent expands, close monitoring of the mass effect of the cyst and 
the patient’s clinical symptoms is required. If the cyst does not ex-
ert a mass effect and the patient’s clinical condition remains stable, 
periodic follow-up is appropriate. If the cystic component causes a 
mass effect or symptoms of elevated intracranial pressure, surgical 
decompression may be performed, followed by routine postopera-
tive MRI examinations.21

II. Pathological diagnosis

(I) Overview of pathological classification in pLGGs
The 5th Edition of the WHO Classification of Tumors of the CNS 
classifies diffuse gliomas into two groups—”adult-type” and 
“pediatric-type”—based on information regarding age, histology, 
and molecular genetic features. Pediatric-type diffuse gliomas 
are further subdivided into four types of diffuse low-grade glio-
mas and four types of diffuse high-grade gliomas.22 Pediatric-type 

diffuse low-grade gliomas include diffuse astrocytoma (MYB- or 
MYBL1-altered), angiocentric glioma, polymorphous low-grade 
neuroepithelial tumor of the young, and diffuse low-grade glioma 
(MAPK pathway-altered). Although pediatric-type diffuse gliomas 
occur primarily in children, they are not exclusively found in this 
population.23 Children may also develop adult-type diffuse glio-
mas; for instance, IDH-mutant diffuse gliomas occur in pediatric 
patients.24 Furthermore, circumscribed gliomas, glioneuronal tu-
mors, and neuronal tumors are predominantly low-grade and con-
stitute a significant component of pLGGs.25

(II) Principles of pathological examination
Diagnosis requires the integration of both histological and molecular 
genetic features. Histological diagnosis remains the foundation of 
the diagnostic process, whereas molecular genetic features serve as 
a crucial supplement, providing additional diagnostic and prognos-
tic information. This enhances diagnostic accuracy and aids in the 
selection of appropriate treatments and clinical trials.22 There is a 
substantial overlap in the molecular genetic features among pedi-
atric-type diffuse low-grade gliomas, circumscribed gliomas, and 
glioneuronal tumors; therefore, molecular genetic alterations must 
not be interpreted in isolation from histological features. Relatively 
speaking, circumscribed gliomas and glioneuronal tumors are more 
readily distinguishable based on their histological morphology.26,27

The pathological diagnosis of a glioma that lacks adequate mo-
lecular genetic information is considered incomplete. This is be-
cause, compared to the variability in histological morphology, the 
molecular genetic characteristics within a single tumor tend to be 
highly conserved.28,29 Furthermore, only through a comprehensive 
assessment of molecular genetic characteristics is it possible to accu-
rately diagnose certain tumors exhibiting significant morphological 
heterogeneity while simultaneously obtaining crucial information 
regarding prognosis and treatment.30 In pLGGs, histological and 
molecular genetic features do not always correspond directly to spe-
cific tumor types31; consequently, even after thorough histological 
examination and molecular testing, precise diagnosis can sometimes 
remain elusive. In such cases, DNA methylation clustering analysis 
can serve as a valuable adjunct to the diagnostic process.32 pLGGs 
are typically driven by genetic alterations in the RAS/MAPK path-
way. Moreover, the specific patterns of these driver gene altera-
tions are frequently correlated with patient age at onset, histological 
grade, and prognosis. Based on factors such as patient age, tumor 
location, and the specific pattern of driver gene alterations, pLGGs 
can be stratified into low-, intermediate-, and high-risk groups.33

DNA methylation profiling enables the detection of alterations 
at the molecular epigenetic level, thereby serving as an essential 
complement to standard molecular genetic testing methods. DNA 
methylation clustering analysis has emerged as an effective auxiliary 
tool for the classification of CNS tumors.34 In the 5th Edition of 
the WHO Classification of CNS Tumors, the relationship between 
DNA methylation clustering analysis and tumor diagnostic criteria 
is categorized into three tiers: essential diagnostic criteria, desirable 
diagnostic criteria, or non-essential diagnostic criteria. Currently, 
DNA methylation clustering analysis is recommended for a select 
group of pediatric patients for whom other testing methods fail to 
yield a precise diagnosis, for tumor types where identifying the spe-
cific molecular subtype is critical for guiding treatment, or for tumor 
types where the WHO Classification of CNS Tumors designates 
DNA methylation profiling as an essential diagnostic criterion.32 
However, the application of DNA methylation clustering analysis is 
constrained by various resource and technical limitations (including, 
but not limited to, tissue availability, equipment access, financial 

Recommendation 2: For primary intracranial pLGGs, a rou-
tine preoperative cranial MRI examination is recommended, 
and a postoperative cranial MRI scan should be completed 
within 72 h of surgery. If a residual tumor cannot be clearly 
identified due to interference from hemorrhage, hemostatic 
materials, or other factors, a follow-up cranial MRI examina-
tion should be performed two to three weeks postoperatively. 
During the course of treatment, cranial MRI scans should 
be conducted at least once every three months to assess the 
child’s treatment response (Evidence Level: High; Recom-
mendation Strength: Strong).
Recommendation 3: For primary spinal pLGGs, a routine 
preoperative spinal MRI examination is recommended, and 
a postoperative spinal MRI scan should be completed within 
72 h. If a residual tumor cannot be definitively identified, a 
follow-up spinal MRI examination should be performed two 
to three weeks postoperatively. During the course of treat-
ment, spinal MRI scans should be conducted at least once 
every three months to assess treatment response (Evidence 
Level: High; Recommendation Strength: Strong).
Recommendation 4: For tumors associated with cystic 
changes, preoperative and postoperative assessments must 
distinguish between a mixed cystic-solid tumor and true cyst-
ic degeneration within the tumor. The criteria for true cystic 
degeneration include: (1) Cystic changes located within the 
solid component, presenting a “soap-bubble” appearance; (2) 
Absence of a clear demarcation between the cystic changes 
and the solid tumor component (excluding cystic cavities 
formed between the tumor and surrounding brain tissue, as 
well as postoperative residual surgical cavities surrounding 
the residual tumor), or the presence of thick, enhancing cyst 
walls, or both; (3) The presence of multiple microscopic 
cystic changes within the tumor; and (4) Imaging manifes-
tations characterized by a large cystic component accompa-
nied by a distinctly enhancing mural nodule (if the cyst wall 
shows no significant enhancement, the cystic component is 
not included in the assessment of disease progression) (Evi-
dence Level: High; Recommendation Strength: Strong).
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resources, and depth of accumulated database references). Further-
more, for certain tumors, DNA methylation clustering analysis may 
fail to assign them to a specific subtype, potentially indicating the 
existence of novel tumor entities.35,36 Consequently, the diagnostic 
process should involve the comprehensive synthesis of DNA meth-
ylation clustering results, other molecular genetic data, and morpho-
logical features to arrive at a precise diagnosis. In cases where the 
molecular classification results are discordant, it is recommended 
to seek institutional multidisciplinary consultation or to refer the 
case to a specialized neuropathology center equipped with advanced 
diagnostic capabilities. The molecular genetic features, diagnostic 
pathways, and key differential points for the various types of pLGGs 
are detailed in Table 2.

(III) Standardized pathological terminology
The pathological diagnosis of gliomas should be standardized and 
formalized, adhering to the principles of integrated diagnosis out-

Table 2.  Characteristics and detection methods for low-grade gliomas of different histological subtypes in children

Tumor type WHO 
grade

Key molecular/ge-
netic features

Recommended 
testing methods Remarks

Pilocytic as-
trocytoma

1 IDH-wildtype; KIAA1549-
BRAF fusion; mutations 
in MAPK pathway genes 
such as BRAF, NF1, etc.

IHC, FISH, qPCR, 
Sanger sequenc-
ing, NGS, DNA-MC

Pilomyxoid astrocytoma is described as a subtype of 
this entity; it occurs more frequently in young chil-
dren as a lesion in the sellar region  
(hypothalamus or optic chiasm)

Diffuse astrocy-
toma, MYB- or 
MYBL1-altered

1 IDH-wildtype; MYB or 
MYBL1 alteration

FISH, NGS, DNA-MC Tumor cells: GFAP-positive; Olig2, 
MAP2, and CD34-negative

Angiocen-
tric glioma

1 IDH-wildtype, MYB-mutant FISH, NGS, DNA-MC The MYB rearrangement partner gene is most fre-
quently QKI; tumor cells are positive for GFAP, nega-
tive for Olig2 and CD34, and show paranuclear  
punctate positivity for EMA

Polymorphous 
low-grade neu-
roepithelial tumor 
of the young

1 IDH-wildtype; BRAF, FGFR 
family, or MAPK path-
way gene alterations

IHC, qPCR, Sanger 
Sequencing, 
NGS, DNA-MC

CD34 expression is frequently observed in tumor cells 
and the surrounding neuronal components, often as-
sociated with BRAF V600E mutations  
and FGFR2/3 gene fusions

Diffuse low-grade 
glioma, MAPK 
pathway-altered

/ IDH-wildtype; FGFR1 or 
BRAF mutation, or MAPK 
pathway gene alteration

IHC, FISH, qPCR, 
Sanger Sequenc-
ing, NGS, DNA-MC

Commonly observed in children, adolescents, or 
adults aged 20 to 40 years; characterized by IDH/
H3 wildtype status and the absence of homozygous 
CDKN2A deletion, with FGFR and BRAF alterations 
being the most frequent genetic variants; a formal 
WHO CNS classification has not yet been established

Ganglioglioma 1 IDH-wildtype; Mutations 
in MAPK pathway-related 
genes, such as BRAF.

IHC, FISH, qPCR, 
Sanger Sequenc-
ing, NGS, DNA-MC

The 5th Edition of the WHO Classification of 
CNS Tumors does not establish diagnostic cri-
teria for anaplastic ganglioglioma; as this entity 
requires further research for validation, it war-
rants close attention in clinical practice

Dysembryoplas-
tic neuroepi-
thelial tumor

1 IDH-wildtype; FGFR1-
mutated (internal 
tandem repeat, fusion, 
or nonsense mutation)

IHC, FISH, qPCR, 
Sanger Sequenc-
ing, NGS, DNA-MC

Commonly observed in children and adolescents, this 
epilepsy-associated tumor is characterized by a multi-
nodular growth pattern within the cortex, in which 
oligodendroglia-like cells form columnar structures

BRAF, V-Raf murine sarcoma viral oncogene homolog B; CDKN2A, cyclin dependent kinase inhibitor 2A; CNS, central nervous system; DNA-MC, DNA methylation clustering analy-
sis; EMA, epithelial membrane antigen; FGFR, fibroblast growth factor receptor; FISH, fluorescence in situ hybridization; GFAP, glial fibrillary acidic protein; IDH, isocitrate dehydro-
genase; IHC, immunohistochemistry; MAP2, microtubule-associated protein 2; MAPK, mitogen-activated protein kinase; MYB, myeloblastosis; MYBL1, MYB proto-oncogene like 
1; NF1, neurofibromatosis type 1; NGS, next-generation sequencing; Olig2, oligodendrocyte transcription factor 2; QKI, Quaking I; qPCR, quantitative polymerase chain reaction; 
WHO, World Health Organization.

Recommendation 5: Histological examination and immu-
nohistochemical analysis should be performed on all tumors. 
Regardless of whether the facilities are available to conduct 
relevant molecular testing, every effort should be made to 
histologically distinguish—at a preliminary level—between 

diffuse gliomas and other low-grade neuroepithelial tumors, 
appending the designation “NOS” (Not Otherwise Specified) 
where appropriate (Evidence Level: High; Recommendation 
Strength: Strong).
Recommendation 6: Whenever possible, comprehensive 
molecular genetic profiling should be performed on brain 
tumors to facilitate an integrated diagnosis. Strict pathologi-
cal quality control measures must be implemented prior to 
molecular testing (Evidence Level: High; Recommendation 
Strength: Strong).
Recommendation 7: In cases where histological and molec-
ular genetic features do not permit definitive classification, 
DNA methylation profiling can aid in differential diagnosis 
or in the identification of novel tumor entities (Evidence 
Level: High; Recommendation Strength: Weak).
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lined in the 5th Edition of the WHO Classification of CNS Tumors. 
Hierarchical diagnostic information should include22: (1) Integrat-
ed Diagnosis, (2) Histopathological Diagnosis, (3) WHO Grade, 
and (4) Molecular Genetic Information. Key details, such as tumor 
location, specimen type, testing methodology, and specific variant 
types, should be explicitly stated.

The grading system for glioma malignancy differs from that 
used for tumors in other parts of the body; consequently, the WHO 
recommends using the specific terminology “CNS WHO Grade” 
to denote this classification. The grading system for gliomas in 
the 5th Edition of the WHO Classification is an “intra-tumor-type” 
grading system, emphasizing the biological similarities shared 
among tumors of the same specific type.22 The CNS WHO Grade 
reflects the prognostic outcome based on the tumor’s natural his-
tory, rather than the clinical outcome following standardized treat-
ment.22

If, during the diagnostic process, specific diagnostic informa-
tion mandated by the WHO cannot be obtained, or if the diagnosis 
of a specific tumor type remains uncertain, the diagnostic conclu-
sion should be appended with the suffix “NOS” (Not Otherwise 
Specified) or “NEC” (Not Elsewhere Classified).37 The suffix 
“NOS” specifically indicates that comprehensive molecular test-
ing has not yet been performed or that such testing was unsuc-
cessful. The suffix “NEC” indicates that, despite the successful 
completion of adequate testing and the acquisition of reliable re-
sults, those results do not meet the diagnostic criteria for any of 
the specific tumor entities currently recognized and included in the 
WHO classification.

In primary care hospitals or other institutions lacking the nec-
essary infrastructure for specialized neuropathological diagnosis, 
pathologists must continue to prioritize training for morphological 
diagnoses. Building upon a foundation of morphological diagno-
sis, they should fully comprehend the implications and hierarchical 
relationships of essential diagnostic information, accurately utilize 
the “NOS” and “NEC” suffixes, and provide recommendations for 
further testing required to complete the diagnosis; when neces-
sary, they should seek assistance from specialized neuropatholo-
gists or recommend referral to a higher-level hospital for consulta-
tion. Pathological grading described as “equivalent to histological 
grade”—assigned to “descriptive diagnoses” bearing the “NOS” or 
“NEC” suffixes—carries inherent limitations, as it is constrained 
by available testing resources or current levels of diagnostic exper-
tise. Therefore, when utilizing such reports as a basis for clinical 
management, clinicians must fully consider factors such as tumor 
location, growth pattern, extent of surgical resection, and disease 
course, and multidisciplinary discussion is strongly recommended.

(IV) Pathological examination considerations for pLGGs
Pathological diagnosis requires that all tumors undergo both his-
tological and immunohistochemical examinations. In cases where 
the specimen volume is limited, to ensure that sufficient tissue 
remains available for molecular genetic analysis, immunohis-
tochemical staining for specific molecular markers (e.g., IDH1 
R132H, BRAF V600E, ATRX, H3K27M, etc.) may be omitted in 
favor of proceeding directly to molecular testing. Particular atten-
tion must be paid to the fact that all fresh or paraffin-embedded 
tissue specimens designated for molecular testing must undergo 
rigorous pathological quality control before analysis.

Pediatric gliomas may be associated with hereditary tumor pre-
disposition syndromes. In addition to diagnosis based on clinical 
features and family history, high-throughput genetic sequencing 
can be used to identify the underlying heritable pathogenic gene 
variants.38 When the clinical history suggests the presence of a ge-
netic syndrome associated with brain tumors, further investigation 
of germline genetic variants is warranted. Identifying the specific 
hereditary tumor predisposition syndrome not only facilitates the 
monitoring and prevention of multifocal lesions—whether in the 
brain or other organs—for the affected child, but also provides 
the entire family with guidance regarding genetic disease surveil-
lance and reproductive planning.39 Regarding DNA methylation 
clustering analysis, it is crucial to note that adequate intraoperative 
acquisition of brain tumor specimens remains a prerequisite for 
obtaining accurate DNA methylation profiles. Furthermore, such 
clustering analyses must account for tumor heterogeneity, which 
is intrinsically linked to the purity of tumor components within 
the analyzed sample and the degree of variation in their biologi-
cal activity.40,41 Moreover, current applications of DNA methyla-
tion clustering analysis primarily focus on classification, specifi-
cally, identifying diagnostically challenging or rare tumor types, 
or delineating specific molecular tumor subtypes that inform thera-
peutic strategies. Given national regulations governing the cross-
border transfer of genetic data, it is strongly advised that—should 
DNA methylation clustering analysis be deemed necessary—the 
patient’s genetic data should not be uploaded in bulk to foreign 
websites for analysis; instead, such analyses should be conducted 
domestically through consultation with specialized neuropathol-
ogy centers equipped with the requisite capabilities.

III. Principles of surgical management
pLGGs are often discovered incidentally or present with associ-
ated seizures, and affected children may exhibit no obvious neu-
rological deficits. Prior to surgery, the risks associated with ag-
gressive tumor resection must be carefully weighed against the 
potential risk of postoperative neurological impairment. For chil-
dren with pLGGs who undergo gross total resection (GTR), the 
10-year overall survival rate can reach 90%. Furthermore, GTR is 
a primary predictor of progression-free survival. However, there 
is currently a lack of effective imaging modalities or biomarkers 
that can aid in the preoperative diagnosis of pLGGs. For tumors 
that are preliminarily assessed preoperatively as low-grade, non-
infiltrative, and situated in surgically accessible locations with low 
and controllable operative risks, the primary objective of surgical 
treatment is GTR to achieve cure.6 Among cases of pLGGs where 
GTR is not achieved and residual tumor remains, approximately 
50% show no progression within five years; the long-term survival 
prognosis for this subgroup of patients remains excellent.6,7,13 The 
rate of malignant transformation of pLGGs to a high-grade malig-
nancy is less than 10%6,7,13; nevertheless, the necessity for long-

Recommendation 8: In clinical practice, the morphological 
features, key immunohistochemical markers, and molecu-
lar alterations of pLGGs should be thoroughly interpreted. 
When sufficient evidence is available, every effort should be 
made to achieve precise diagnostic classification and grad-
ing. It is not always necessary to perform large-panel gene 
sequencing to complete an integrated diagnosis (Evidence 
Level: High; Recommendation Strength: Strong).
Recommendation 9: For “descriptive diagnoses” bearing the 
suffixes “NOS” or “NEC”, the assigned pathological grade 
may be described as “equivalent to histological grade” (Evi-
dence Level: Moderate; Recommendation Strength: Strong).
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term—or even lifelong—follow-up examinations can still impose 
significant psychological stress on both children and their parents.

Given the variability in tumor location and growth characteris-
tics, for children with tumors exhibiting infiltrative growth or situ-
ated in surgically challenging locations, particularly those likely to 
result in significant neurological deficits (e.g., gliomas involving 
the visual pathways or diffuse brainstem gliomas), the objectives 
of surgery are expanded to include tumor debulking, alleviation of 
hydrocephalus, symptom relief, reduction of the risk of malignant 
transformation, and establishment of a definitive pathological di-
agnosis.6,7,13

For low-grade gliomas of the visual pathways and hypothala-
mus that present with typical imaging features and a relatively 
definitive diagnosis, surgical intervention is generally not recom-
mended because surgery or biopsy carries the risk of inducing cor-
responding neurological deficits. However, surgical resection or 
biopsy may be considered in cases where the tumor is massive, 
exerts a significant mass effect, is associated with hydrocephalus, 
or demonstrates progression during observation, necessitating the 
initiation of treatment. In such cases, the aim is to obtain a histo-
logical and molecular pathological diagnosis to guide the formula-
tion of an appropriate systemic treatment plan.1,31,33,42 For cortical 
or subcortical pLGGs accompanied by epilepsy, surgical principles 
for epilepsy management may be applied; specifically, intraopera-
tive electrophysiological monitoring techniques should be utilized 
to localize the epileptogenic focus while simultaneously strength-
ening the prevention, control, and management of seizures during 
the perioperative period.6,43,44

IV. Principles of radiotherapy

(I) Indications for radiotherapy
Although radiotherapy demonstrates proven efficacy against 
pLGGs,49 its application is often restricted by the associated long-
term adverse effects and impact on quality of life, factors that are 
particularly pertinent given the favorable prognosis and long sur-
vival duration typical of children with pLGGs.50 Research data 
indicate that the scope and dose of radiotherapy are associated 
with an increased risk of cognitive decline,51,52 endocrine dysfunc-
tion,53 vascular pathologies,54,55 growth retardation, and secondary 
malignancies.56 Furthermore, the younger the patient is at the time 
of radiotherapy, the higher these risks tend to be. However, exist-
ing data regarding the incidence of radiotherapy-related adverse 
effects are largely derived from conventional two-dimensional or 
three-dimensional conformal radiotherapy techniques. Newer pre-

cision radiotherapy techniques, such as intensity-modulated radio-
therapy (IMRT) and proton therapy, are capable of significantly 
reducing radiation exposure to normal tissues.57 Therefore, new 
clinical studies are warranted to re-evaluate the benefit-to-risk ra-
tio of radiotherapy (weighing therapeutic gains against the incre-
mental risk of adverse effects) to provide updated guidance for 
radiotherapy protocols. Currently, for unresectable pLGGs, chem-
otherapy or targeted therapy is typically administered first, based 
on the assumption that delaying radiotherapy does not adversely 
affect disease outcomes,58,59 with radiotherapy considered only 
upon disease progression. Children with NF1-associated optic 
pathway gliomas face an increased risk of adverse effects follow-
ing radiotherapy, such as vascular complications (e.g., Moyamoya 
disease), secondary malignancies, or cognitive decline, compared 
to children without NF156,60,61; consequently, chemotherapy is 
generally the preferred initial treatment.60 However, for children 
presenting with high-risk factors, such as a histological diagnosis 
of diffuse astrocytoma or a tumor located in the midbrain or thala-
mus, delaying radiotherapy may compromise overall survival.62 
Therefore, the risk of mortality associated with disease progres-
sion must be carefully weighed against the risk of adverse effects 
of radiotherapy; radiotherapy should not be indefinitely postponed 
or entirely avoided.63 Furthermore, for pLGG cases that fail to re-
spond to chemotherapy or targeted therapy, radiotherapy should 
be actively considered as a means to control disease progression.

(II) Radiotherapy techniques
To better protect normal brain tissue and minimize late adverse ef-
fects associated with radiotherapy, IMRT is the preferred technique 
for patients with pLGGs66; where resources permit, proton therapy 
may also be utilized.67 During simulation and localization, in addi-
tion to the traditional method of head immobilization using a ther-
moplastic mask combined with a body board, a head immobilization 
system comprising a novel carbon-fiber composite frame, elastic 
headrest, and head positioning membrane may also be employed. 
This system enhances immobilization precision, improves conform-
ity of the head mold fit, and increases patient comfort. For spinal 

Recommendation 10: It is recommended that the surgical 
objective and extent of resection be determined through mul-
tidisciplinary discussion prior to surgery (Level of Evidence: 
High; Recommendation Strength: Strong).6,7

Recommendation 11: Laser interstitial thermal therapy may 
serve as a therapeutic option for tumors located in areas that 
are surgically difficult to access (Level of Evidence: Moder-
ate; Recommendation Strength: Weak).45–48

Recommendation 12: The role of molecular pathological di-
agnosis in the current diagnosis, treatment, and prognostic 
assessment of pLGGs is becoming increasingly important. 
Biopsy procedures performed to obtain tissue specimens car-
ry a low risk and are therefore recommended for pediatric pa-
tients whose tumors are difficult to resect (Level of Evidence: 
Moderate; Recommendation Strength: Strong).1,31,33,42

Recommendation 13: Radiotherapy is primarily indicated 
for the following groups of children: (1) those aged >3 years 
with incompletely resected tumors accompanied by neu-
rological symptoms, (2) those with continuously progress-
ing tumors, and (3) those who have failed multiple lines of 
therapy. For children aged ≤3 years, it is recommended that 
radiotherapy be delayed or avoided through the use of chem-
otherapy (Level of Evidence: Moderate; Recommendation 
Strength: Strong).
Recommendation 14: For NF1-associated optic pathway 
gliomas, radiotherapy should not be selected as the initial 
treatment64; rather, it should be reserved as salvage therapy 
only when the tumor remains uncontrolled or continues to 
progress following multiple lines of chemotherapy.65 Con-
versely, for non-NF1-associated optic pathway gliomas, radi-
otherapy can effectively control the tumor and preserve—or 
even improve—the child’s visual acuity (Level of Evidence: 
Low; Recommendation Strength: Strong).61

Recommendation 15: For children with a histological di-
agnosis of diffuse astrocytoma or those with tumors located 
in the midbrain or thalamus, early initiation of radiotherapy 
may confer a survival benefit (Level of Evidence: Moderate; 
Recommendation Strength: Weak).62
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pLGGs, an appropriate immobilization device should be selected 
during localization based on the specific tumor site (the cervical, 
thoracic, or lumbosacral region). Given that children, particularly 
younger patients, are prone to crying and agitation, often exhibiting 
poor compliance with radiotherapy localization procedures and pre-
senting difficulties in immobilization, the judicious use of pharma-
cological sedation or anesthesia administered by an anesthesiologist 
is appropriate.68 Studies indicate that children are susceptible to de-
veloping anxiety and fear regarding radiotherapy; therefore, medical 
institutions with necessary resources are encouraged to provide pro-
active psychological counseling and interventions to both the child 
and their family, thereby facilitating the child’s effective cooperation 
throughout the radiotherapy course.69,70

(III) Radiotherapy target volumes and dosing strategies
Regarding the delineation of target volumes for pLGGs, fusion of 
CT and MRI is strongly recommended. As low-grade gliomas typi-
cally exhibit minimal contrast enhancement, it is necessary to ad-
ditionally reference FLAIR or T2WI sequences to accurately define 
the gross tumor volume (GTV).71 If positron emission tomography 
(PET) imaging data are available, incorporating PET image fusion 
can further assist in precisely delineating the extent of the GTV.72 
When delineating the clinical target volume (CTV), the expansion 
margin of the CTV may be appropriately reduced to mitigate radi-
ation-induced injury to normal brain tissue. Studies have indicated 
that the CTV expansion margin can be safely reduced to as little as 5 
mm without increasing the rate of marginal recurrence.73

Regarding radiation dosage, the total prescribed dose varies de-
pending on the tumor’s anatomical location. For spinal pLGGs, con-
sidering the radiation tolerance of the normal spinal cord, the pre-
scribed dose is typically 45 Gy; conversely, for intracranial tumors, 
the dose may be increased to 54 Gy. Given the significant correla-
tion between long-term neurological sequelae and higher fractional 
doses, hypofractionated regimens are not recommended for pLGGs; 
instead, conventional fractionation—typically 1.8 to 2.0 Gy per frac-
tion—remains the current standard fractionation regimen.62

V. Principles of systemic therapy
Most pLGGs of the brain and spinal cord exhibit non-aggres-
sive clinical behavior and rarely undergo malignant transforma-
tion (<10%). GTR is the most important prognostic factor for 
pLGGs74; adjuvant therapy is not required following GTR, and the 
recurrence rate in such patients is less than 20%. However, GTR 
is often not feasible for pLGGs involving deep midline structures, 
optic pathways, brainstem, or those accompanied by disseminated 
disease.75 Chemotherapy is the preferred treatment for pLGGs in 
cases of clinical deterioration or radiologic progression.76,77 Given 
the rapid growth rate of low-grade gliomas in infants and toddlers, 
and the associated high risk of disease-related mortality, chemo-
therapy should be initiated immediately upon diagnosis; a “watch-
and-wait” approach is not appropriate.78 For pLGGs in children 
aged >3 years, if symptoms are mild or absent, a period of clinical 
observation and follow-up may be appropriate; however, chemo-
therapy is initiated if the tumor progresses or symptoms emerge 
during this observation period.

(I) First-line treatment regimens

1. Conventional chemotherapy
The most commonly used first-line chemotherapy regimens for 
pLGGs are the CV and TPCV regimens. The CV regimen com-
prises carboplatin (CBP) plus vincristine (VCR). The TPCV regi-
men comprises thioguanine, procarbazine, lomustine, and VCR. 
These two regimens have comparable efficacy, with an objective 
response rate of approximately 50%.79 However, because the 
TPCV regimen contains multiple alkylating agents, it carries a 
higher long-term risk of secondary malignancies and is therefore 
not recommended for children with NF1. Furthermore, the TPCV 
regimen involves the administration of multiple oral tablets, which 
can be difficult for young children to take.

CV or TPCV chemotherapy regimens are ineffective in approxi-
mately 50% of patients. In a randomized controlled clinical trial de-
signed to optimize the CV regimen, the addition of etoposide to the 
standard CV regimen did not improve efficacy compared to the CV 
regimen alone; the objective response rates were 46.4% and 41%, 
respectively. Moreover, treatment with the etoposide combination re-
sulted in higher rates of grade 4 hematologic toxicity (64% vs. 76%) 
and grade 3/4 infections (18% vs. 30%).80 Furthermore, studies have 

Recommendation 16: Radiotherapy techniques should 
utilize either three-dimensional conformal radiotherapy or 
IMRT (Evidence Level: High; Recommendation Strength: 
Strong).
Recommendation 17: Radiotherapy localization typically 
involves head immobilization using a thermoplastic mask 
combined with a body board, utilizing non-contrast CT 
scanning for simulation. Institutions with the necessary ca-
pabilities may additionally employ MRI for simulation and 
localization (Evidence Level: Moderate; Recommendation 
Strength: Strong).
Recommendation 18: For certain children who are unable 
to cooperate with radiotherapy localization procedures, seda-
tive-hypnotic agents, such as chloral hydrate, may be admin-
istered, or intravenous anesthesia may be performed by an 
anesthesiologist (Evidence Level: Moderate; Recommenda-
tion Strength: Strong).

Recommendation 19: Delineation of the radiation target 
volume should be guided by both pre- and post-operative 
MRI images; for pLGGs, the CTV is typically defined as 

a 10 mm expansion beyond the GTV (Level of Evidence: 
Moderate; Recommendation Strength: Strong).
Recommendation 20: The prescribed radiation dose for 
pLGGs typically ranges from 45 to 54 Gy, administered us-
ing a conventional fractionation regimen of 1.8 to 2.0 Gy per 
fraction (Level of Evidence: Moderate; Recommendation 
Strength: Strong).

Recommendation 21: For infants and toddlers with pLGGs 
who have not undergone surgery or for whom surgery re-
sulted in only partial resection, a period of observation is not 
recommended; chemotherapy should be initiated immedi-
ately. For children >3 years of age with pLGGs who have 
undergone only partial resection and are symptomatic or 
whose tumor demonstrates progression during follow-up ob-
servation, chemotherapy is indicated (Evidence Level: High; 
Recommendation Strength: Strong).
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indicated that the multi-targeted anti-angiogenic agent recombinant 
human endostatin, when combined with the CV regimen, helps to 
improve the response rate and shorten the time to response.81,82

A single-arm Phase II study demonstrated that in patients with 
previously untreated pLGGs, monotherapy with vinblastine yield-
ed an objective response rate of approximately 26% and a five-
year progression-free survival rate of 53%. Based on the results of 
this trial, vinblastine has been adopted as a first-line treatment in 
certain countries or institutions.83

2. Targeted Therapy
Activation of the RAS/MAPK pathway is a predominant feature of 
pLGGs.27,42,84 Children with corresponding molecular target altera-
tions may be candidates for targeted therapy. A randomized controlled 
Phase II study indicated that the combination of the first-generation 
BRAF inhibitor dabrafenib and the MEK inhibitor trametinib, used 
as a first-line treatment for BRAF-mutated pLGGs, may yield supe-
rior objective response rates and progression-free survival compared 
to the CV regimen.85 The combination of dabrafenib and trametinib 
has been approved by the U.S. Food and Drug Administration for the 
treatment of pLGGs harboring the BRAF V600E mutation.86

For pLGG cases characterized by BRAF fusions, the MEK in-
hibitor trametinib demonstrates some degree of activity.87 First-
generation BRAF inhibitors, such as dabrafenib and vemurafenib, 
are unsuitable for the treatment of children with BRAF-fusion tu-
mors because they are unable to target RAF kinase dimers and may 
instead lead to the aberrant activation of the MAPK pathway, there-
by promoting accelerated tumor growth.88 In contrast, the second-
generation BRAF inhibitor tovorafenib can block BRAF dimers 
and reduce aberrant pathway activation. In patients with relapsed/
refractory BRAF-fusion pLGGs, treatment with tovorafenib has 
demonstrated an objective response rate of up to 50%. Studies are 
currently underway to investigate the potential use of tovorafenib 
as a first-line treatment option for BRAF-fusion pLGGs.89

Approximately 85% to 95% of children with SEGA associated 
with tuberous sclerosis complex (TSC) harbor mutations in the 
TSC1 or TSC2 genes, resulting in aberrant activation of the mTOR 
pathway. The selective mTOR inhibitor, everolimus, has proven 
effective in the treatment of SEGA and is recommended for pa-
tients with unresectable TSC-associated SEGA.90

Larotrectinib is indicated for patients of all ages with solid tu-
mors harboring NTRK fusions. Entrectinib is indicated for chil-
dren aged ≥12 years with solid tumors harboring NTRK fusions; 
during treatment with entrectinib, clinicians should remain vigilant 
for the occurrence of fractures.91,92

(II) Treatment at relapse or progression
Following first-line treatment, approximately 50% of pediatric 
patients experience relapse or disease progression.76,77 Currently, 
there is no standard systemic treatment regimen for patients with 
relapsed or progressive disease; treatment plans should be formu-
lated based on the patient’s prior treatment history, general condi-
tion, tumor burden, and genetic testing results.

1. Targeted drug therapy
Patients with BRAF mutations may be treated with BRAF inhibi-
tors (e.g., vemurafenib, dabrafenib, tovorafenib) and/or MEK in-
hibitors (e.g., trametinib, selumetinib). During treatment, clinicians 
must remain vigilant for the occurrence of ocular toxicity, cardiac 
toxicity, and intracranial hemorrhage.85,93–99 For patients in whom 
the disease progresses following discontinuation of prior BRAF in-
hibitor treatment, re-administration of this agent may still be effec-
tive, with 90% of patients achieving an objective response.100 For 
patients with BRAF fusions, MEK inhibitors or second-generation 
BRAF inhibitors (e.g., tovorafenib) may be considered.1,95 Sub-
ependymal giant cell astrocytomas harboring TSC1/2 gene muta-
tions may be treated with mTOR inhibitors (e.g., everolimus).90 
For pLGG cases positive for TRK fusions, TRK inhibitors, such as 
entrectinib and larotrectinib, may be considered.91,92

2. Other medications
Temozolomide, an alkylating agent used to treat diffuse low-grade 
gliomas in adults, demonstrates limited efficacy in pLGGs and is 
therefore not recommended for use as a first-line agent. For pLGG 
that has progressed, 30 pediatric patients were treated with temo-
zolomide; among them, four (13%) experienced tumor shrinkage 
exceeding 25%, and 13 (43%) maintained stable disease, sug-
gesting that temozolomide may serve as a second-line option for 
pLGGs.101

Treatment with bevacizumab for recurrent or progressive 
pLGGs can induce a rapid tumor response (with an efficacy rate of 
86% at nine weeks), which helps alleviate acute visual impairment 
or other neurological deterioration102; however, following discon-
tinuation of the drug, 93% of tumors progress again within a short 
period, with a median time to progression of four months.103,104 
Furthermore, clinicians must remain vigilant regarding the risks of 

Recommendation 22: The recommended first-line chemo-
therapy regimens for pLGGs are the CV or TPCV regimens 
(Evidence Level: High; Recommendation Strength: Strong). 
Vinblastine is an optional chemotherapy regimen for pLGGs 
(Evidence Level: Moderate; Recommendation Strength: 
Weak). The addition of etoposide to the CV regimen is not 
recommended (Evidence Level: High; Recommendation 
Strength: Strong).

Recommendation 23: The use of BRAF inhibitors and/or 
MEK inhibitors may be considered for patients with BRAF-
mutated pLGGs; however, the use of first-generation BRAF 
inhibitors is not recommended for patients with BRAF-fu-

sion pLGGs (Level of Evidence: High; Recommendation 
Strength: Strong).
Recommendation 24: Patients with SEGA harboring TSC1/2 
gene mutations may be treated with selective mTOR inhibi-
tors (Level of Evidence: High; Recommendation Strength: 
Strong).
Recommendation 25: The use of TRK inhibitors, such as 
larotrectinib and entrectinib, may be considered for patients 
with TRK-fusion-positive pLGGs (Level of Evidence: High; 
Recommendation Strength: Strong).

Recommendation 26: Treatment with appropriate molecu-
larly targeted agents is recommended for relapsed or pro-
gressive pLGGs harboring BRAF gene alterations or TRK 
fusions, or for SEGAs harboring TSC1/2 gene mutations 
(Evidence Level: High; Recommendation Strength: Strong).
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adverse reactions, such as proteinuria, rheumatoid arthritis, som-
nolence, and premature ovarian insufficiency.

Studies have shown that among 37 patients with progressive 
pLGGs treated with a combination of cisplatin and etoposide, 24 
(65%) experienced a reduction in tumor volume, with therapeu-
tic effects lasting up to 12 months.105 In a cohort of 16 patients 
with progressive optic pathway gliomas treated with a three-drug 
combination regimen of cisplatin, etoposide, and vinblastine, four 
patients experienced tumor shrinkage, and five achieved stable dis-
ease, resulting in an objective response rate of 25% and a disease 
control rate of 56.3%.106 Another study analyzed the efficacy of 
re-treatment with the CV regimen, carboplatin monotherapy, and 
vinblastine monotherapy for progressive, surgically unresectable 
pLGGs; the objective response rates for these three regimens were 
58.8%, 27%, and 46.4%, respectively.107

Discussion
The revision of the WHO Classification of CNS Tumors has led 
to major changes in the routine diagnosis and treatment of patients 
with gliomas. In this study, we present consensus guidelines for the 
diagnosis and management of pediatric gliomas in China. These 
guidelines integrate levels of evidence from published studies, 
expert consensus, and practical clinical considerations. They are 
also anchored by high-level evidence for foundational diagnostics, 
including standardized imaging surveillance and molecular genet-
ic profiling. They suggest that diagnosis and management plans 
should follow multidisciplinary tumor board recommendations 
throughout the course of the disease.

Strong evidence also supports the efficacy of first-line chemo-
therapy and targeted inhibitors (e.g., mTOR and TRK inhibitors). 
These recommendations are grounded in a comprehensive review 
of the literature, supported by expert consensus and peer review. 
The recommendations establish a multidisciplinary framework 
that shifts the field toward integrated molecular diagnostics and 
personalized therapy. Central to this approach is the prioritization 
of multimodal imaging and molecular profiling (e.g., BRAF and 
TRK) to guide the use of precision inhibitors. A critical clinical di-
rective is the age-appropriate de-escalation of treatment, specifi-
cally the avoidance or delay of radiotherapy in children aged <3 
years to minimize long-term neurocognitive and endocrine mor-
bidity. However, limitations remain due to the immaturity of the 
current clinical evidence. Advanced local therapies, such as laser 
interstitial thermal therapy and specific radiotherapy localization 
techniques, currently rely on moderate evidence, and there is no 
high-level evidence supporting the use of salvage chemotherapy 
in recurrent disease. Guidelines reflect knowledge and consensus 
at a given time. For many of the newly defined disease entities 
in the latest WHO classification, data on specific treatments and 
outcomes are not yet available; extrapolating data from clinical 
trials to these novel entities remains challenging. Well-designed, 
molecularly enriched randomized controlled trials are necessary 
to substantiate some of the treatment recommendations of the pre-
sent guidelines.

To further refine clinical outcomes, research must prioritize 
the optimization of radiotherapy margins and long-term safety 

monitoring of molecularly targeted agents. Additionally, the field 
faces significant ongoing hurdles, including the development of 
more accurate preclinical pLGG models to better predict human 
responses and the standardization of early-phase clinical trials to 
ensure comparable and high-quality data. Addressing the complex 
phenomena of treatment resistance, tumor rebound, and recur-
rence continues to challenge the long-term management of these 
patients.

Conclusions
Our consensus guidelines provide a robust, evidence-based road-
map for the multidisciplinary management of pLGGs. By integrat-
ing molecular drivers into the diagnostic and therapeutic workflow, 
these guidelines aim to maximize tumor control while safeguard-
ing the developmental potential of the child. While foundational 
standards are now well-established, addressing the remaining gaps 
in preclinical modeling and trial standardization is essential for the 
next generation of precision neuro-oncology.
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for medical practice.

Guideline editorial committee members (in alphabetical order 
by surname)
Linbo Cai (Guangdong Sanjiu Brain Hospital), Qian Chen (Shen-

Recommendation 27: Chemotherapy regimens available 
for recurrent or progressive pLGGs include re-treatment 
with the CV regimen, temozolomide, bevacizumab, cisplatin 
combined with etoposide, and vinblastine (Evidence Level: 
Moderate; Recommendation Strength: Weak).
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People’s Hospital, Southern Medical University), Jie Gong (Qilu 
Hospital of Shandong University), Shuo Gu (Hainan Children’s 
Hospital), Chengcheng Guo (Sun Yat-sen University Cancer 
Center), Wenlong Guo (Guangdong Provincial People’s Hospital, 
Southern Medical University), Xiaosheng He (First Affiliated Hos-
pital of Air Force Medical University), Chunde Li (Beijing Tiantan 
Hospital, Capital Medical University), Fangcheng Li (Guangzhou 
Women and Children’s Medical Center), Hainan Li (Guangdong 
Sanjiu Brain Hospital), Qiang Li (Second Hospital of Lanzhou 
University), Zhi Li (Guangdong Provincial People’s Hospital, 
Southern Medical University), Ping Liang (Children’s Hospital 
of Chongqing Medical University), Zhixiong Lin (Fujian Sanbo 
Brain Hospital), Jingping Liu (Hunan Children’s Hospital), Feng 
Lü (Guangdong Provincial People’s Hospital, Southern Medical 
University), Jie Ma (Shanghai Children’s Medical Center Affili-
ated to Shanghai Jiao Tong University School of Medicine), Yunfu 
Ma (Department of Neurosurgery, Hubei Women and Children’s 
Hospital), Xiaoguang Qiu (Beijing Tiantan Hospital, Capital Med-
ical University), Feng Wan (Guangdong Provincial People’s Hos-
pital, Southern Medical University), Ligang Wang (First Affiliated 
Hospital of Harbin Medical University), Baocheng Wang (Xin-
hua Hospital Affiliated to Shanghai Jiao Tong University School 
of Medicine), Guangyu Wang (Jinan Children’s Hospital), Jiajia 
Wang (Xinhua Hospital Affiliated to Shanghai Jiao Tong Univer-
sity School of Medicine), Julei Wang (Second Affiliated Hospital 
of Air Force Medical University), Kongbin Yang (First Affiliated 
Hospital of Harbin Medical University), Lei Yang (Kunming Chil-
dren’s Hospital), Ming Yang (Jiangxi Children’s Hospital), Huan 
Ye (Anhui Children’s Hospital), Junping Zhang (Sanbo Brain 
Hospital, Capital Medical University), Rong Zhang (Department 
of Neurosurgery, Huashan Hospital Affiliated to Fudan Univer-
sity), Wangming Zhang (Nanfang Hospital, Southern Medical 
University), Yang Zhao (Xinhua Hospital Affiliated to Shanghai 
Jiao Tong University School of Medicine), Dan Zhu (Guangdong 
Sanjiu Brain Hospital)

Guideline external review experts (in alphabetical order by 
surname)
Linbo Cai (Guangdong Sanjiu Brain Hospital), Qing Chang (Bei-
jing Neurosurgical Institute), Yuanyuan Chen (Sun Yat-sen Univer-
sity Cancer Center), Wanming Hu (Sun Yat-sen University Cancer 
Center), Biao Huang (Guangdong Provincial People’s Hospital, 
Southern Medical University), Yan Ju (West China Hospital, Si-
chuan University), Gang Li (Tangdu Hospital, Air Force Medical 
University), Yuhua Li (Xinhua Hospital Affiliated to Shanghai Jiao 
Tong University School of Medicine), Zhi Li (Sun Yat-sen Me-
morial Hospital, Sun Yat-sen University), Ping Liang (Children’s 
Hospital of Chongqing Medical University), Ming Liu (Xinhua 
Hospital Affiliated to Shanghai Jiao Tong University School of 
Medicine), Dehong Lu (Xuanwu Hospital, Capital Medical Univer-
sity), Jun Su (Harbin Medical University Cancer Hospital), Yongji 
Tian (Beijing Tiantan Hospital, Capital Medical University), Yang 
Wang (Huashan Hospital, Fudan University), Leiming Wang (Xu-
anwu Hospital, Capital Medical University), Xingfu Wang (The 
First Affiliated Hospital of Fujian Medical University), Ji Xiong 
(Huashan Hospital, Fudan University), Qunying Yang (Sun Yat-
sen University Cancer Center), Jiaxuan Zhang (Tongji Hospital, 
Tongji Medical College of Huazhong University of Science and 
Technology), Rong Zhang (Huashan Hospital, Fudan University), 
Wangming Zhang (Zhujiang Hospital, Southern Medical Universi-

ty), Hui Zheng (Xinhua Hospital Affiliated to Shanghai Jiao Tong 
University School of Medicine)
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