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Abstract: This review explores the nuanced decision-making surrounding postoperative radiotherapy for 

diffuse low-grade glioma patients, emphasizing the need for individualized treatment to balance the benefits 

of tumor control with the risks of side effects. Radiotherapy is a cornerstone of diffuse low-grade glioma 

treatment, offering significant improvements in progression-free survival, but its potential for quality of life 

necessitates careful consideration of individual patient factors. The review delves into the radiotherapy timing, 

revealing that while early radiotherapy enhances progression-free survival, it does not significantly impact 

overall survival and may lead to severe and prolonged decline in long-term quality of life. Conversely, delayed 

radiotherapy may mitigate these side effects. The review advocates for a patient-centered approach, 

emphasizing the importance of weighing individual risks and benefits, and highlights the potential of artificial 

intelligence in predicting quality of life and the need to revisit previous research findings in light of the 2021 

WHO (World Health Organization) classification update, underscoring the evolving nature of low-grade 

glioma treatment and the ongoing quest for optimal therapeutic strategies. 

Keywords: Diffuse Low-Grade Glioma; Postoperative Radiotherapy; Individualized Treatment; 
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1. Introduction 

Glioma is a type of tumor that originates from neural stem cells or progenitor cells in the central 

nervous system, representing a common category among primary central nervous system tumors, 

accounting for approximately 80% of all primary malignant brain tumors[1] . According to the 2021 

World Health Organization (WHO) classification update, the categorization of gliomas is now based 

on the histological and molecular biomarker characteristics of the tumor, and is divided into adult 

diffuse gliomas, pediatric diffuse gliomas, and ependymal tumors, among other categories[2] . 

Within adult diffuse gliomas, Astrocytoma, IDH mutant, WHO grade 2, and Oligodendroglioma, 

IDH mutant, 1p19q codeleted, WHO grade 2 are classified as diffuse low-grade gliomas (DLGG); 

whereas Astrocytoma, IDH mutant, WHO grades 3 and 4, Oligodendroglioma, IDH mutant, 1p19q 

codeleted, WHO grade 2, and Glioblastoma, IDH-wildtype, WHO grade 4 are categorized as diffuse 

high-grade gliomas (DHGG)[2] . DLGG constitutes approximately 5% of primary brain tumors and 

15% of gliomas[1,3]. 

DLGG exhibits a slower growth rate, a longer disease course, and a variable median survival 

ranging from 5.6 to 13.3 years[4] . Some patients can survive for more than 10 years, but over 70% of 

DLGG cases may progress to DHGG within 10 years. Following malignant transformation, the 

median overall survival (mOS) of patients is significantly reduced to approximately 2.4 years[5] . 

With aggressive treatment, the median survival of DLGG can be extended to about 13 years[6] . The 
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current standard treatment regimen includes surgery, radiotherapy, and chemotherapy, among other 

modalities[7]. 

Radiotherapy occupies a pivotal role in the treatment strategy for patients with DLGG, with its 

primary objectives being to control residual tumor cells post-surgery, slow the malignant progression 

of the tumor, and thereby enhance patient survival rates[8]. For DLGG patients with a more favorable 

prognosis, although early postoperative radiotherapy compared to delayed radiotherapy can extend 

progression-free survival (PFS), no significant increase in overall survival (OS) has been observed[9–

13] (corresponding literature searches were conducted, and the detailed search strategy can be found 

in the supplementary materials). This also provides a theoretical basis for the possibility of selecting 

delayed radiotherapy for some DLGG patients postoperatively. 

Moreover, radiotherapy may induce short-term side effects such as fatigue and skin damage, as 

well as long-term complications including cognitive decline, radiation necrosis, and endocrine 

disorders[14–18] These side effects may have an impact on the long-term quality of life(QoL) of 

patients. Therefore, in order to ensure prolonged survival while avoiding the long-term distress of 

radiotherapy-related side effects for certain DLGG patients, postoperative radiotherapy may be 

considered for postponement or termination during the course of treatment. Furthermore, the IDH 

inhibitor Vorasidenib has been approved by the FDA for the treatment of WHO grade 2 IDH-mutated 

gliomas, which can extend median PFS and delay radiotherapy to avoid the side effects induced by 

radiotherapy[19]. 

This article systematically reviews the potential risks of postoperative brain radiotherapy in 

DLGG patients and proposes decision-making strategies for the timing of radiotherapy initiation and 

termination based on these risks and the individual preferences of patients, aiming to provide a more 

precise and personalized treatment plan for glioma patients. Through this research, the intention is 

to assist clinicians in more effectively balancing treatment efficacy with the QoL of patients during 

the treatment process, in the hope of maximizing patient benefit. Please note that this article does not 

focus on the specific dosage issues during radiotherapy for DLGG patients, as the RT dose is also one 

of the most common controversial topics in clinical practice[20]. 

2. Side Effects of Cerebral Radiotherapy 

Radiotherapy, while effectively destroying tumor cells, inevitably affects normal tissue, leading 

to a series of side effects associated with radiation therapy (Figure 1). These side effects are 

categorized into acute (short-term) and delayed (long-term) types[21–23] . The following section of 

this article will outline the common clinical manifestations of these side effects and delve into how to 

guide whether patients require a delay in radiotherapy or a pause during treatment based on these 

side effects, as well as the patient’s existing complications or special circumstances that may arise 

during radiotherapy. Additionally, this article will discuss how to more effectively manage and 

prevent the occurrence and development of these side effects. This will assist physicians in 

comprehensively weighing the benefits and potential risks of radiotherapy, promoting effective 

communication between doctors and patients, and collaboratively developing a more refined and 

individualized treatment plan. 
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Figure 1. Side Effects of Cerebral Radiotherapy. Radiation induces apoptosis and senescence in tumor 

tissue cells, neural tissue cells, and vascular tissue cells, which in turn leads to side effects such as skin 

damage, cognitive decline, cerebrovascular diseases, and radiation necrosis. 

2.1. Acute (Short-Term) Side Effects 

2.1.1. Fatigue 

Symptom Description: It is well-documented that during the course of radiotherapy, patients 

commonly experience significant fatigue or somnolence. These fatigue symptoms are generally mild 

in most cases; however, it is noteworthy that as many as half of the patients may exhibit more severe 

symptoms. These can limit daily activities, necessitate increased daytime sleep, or fail to show 

significant reduction in fatigue even after rest. Patients may begin to feel fatigued within the first two 

weeks after the initiation of radiotherapy, and the level of fatigue may peak between 2 to 4 weeks 

after the completion of treatment. These symptoms typically subside over several months. 

Nevertheless, there are reports in the literature indicating that some patients continue to experience 

fatigue symptoms up to 6 to 12 months after the end of treatment[24]. 

Management Strategies: This situation typically indicates that patients require further 

evaluation to investigate other potential causes of fatigue, which may include sleep disorders, 

cardiopulmonary diseases, hematologic issues, metabolic or endocrine dysregulation, nutritional 

deficiencies, depression or emotional disorders, and medication use (including antiepileptic drug 

therapy)[24,25]. 

Insights into the Decision-Making for the Initiation and Termination of Radiotherapy: If a 

patient exhibits severe fatigue symptoms before the commencement of radiotherapy, consideration 

should be given to postponing radiotherapy until the fatigue symptoms have significantly improved. 

Should a patient experience severe fatigue during radiotherapy that impacts normal daily activities, 

it may be necessary to promptly interrupt the radiotherapy treatment. 

2.1.2. Cerebral Edema 

Symptom Description: Cerebral edema typically occurs within days to weeks following 

radiotherapy to the brain, resulting from transient increases in vascular permeability due to 
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radiation-induced vascular injury[21,26] . Patients may present with clinical manifestations of 

increased intracranial pressure, such as headache (which may also be caused by direct neurological 

damage from radiotherapy), nausea, vomiting, nuchal rigidity, as well as exacerbation or new onset 

of seizures. These symptoms severely impact the patient’s QoL and treatment compliance and, in 

severe cases, may even be life-threatening[27,28] . Many patients with brain tumors already exhibit 

symptoms of mass effect due to the tumor and surrounding edema prior to treatment, such as motor 

and sensory deficits, memory impairment, and others. Radiotherapy may exacerbate swelling around 

the tumor, thereby aggravating symptoms associated with diminished neurological function. 

Although these neurologic dysfunctions are generally temporary and not considered precursors to 

long-term neurological damage. 

Management Strategies: Clinicians commonly employ corticosteroids such as dexamethasone, 

or bevacizumab (the specific mechanism of which will be discussed in subsequent sections), to 

alleviate cerebral edema. Non-steroidal anti-inflammatory drugs (NSAIDs) including ibuprofen and 

loxoprofen sodium are utilized to manage severe headaches. Prophylactic administration of 

antiepileptic drugs is implemented to control the exacerbation of epilepsy or to prevent the onset of 

new epileptic seizures[29] . Additionally, central antiemetic agents like ondansetron are administered 

to mitigate symptoms of nausea and vomiting. Owing to the paucity of prospective clinical research 

data, the application of medications other than prophylactic antiepileptic drugs frequently relies on 

the individual clinical experience of the physician and the severity of the symptoms[30,31]. 

Insights into the Decision-Making for the Initiation and Termination of Radiotherapy: If a 

patient presents with cerebral edema attributable to the tumor itself or surgical intervention prior to 

the commencement of radiotherapy, and exhibits neurofunctional deficits that impair QoL, it is 

prudent to contemplate postponing radiotherapy until a significant reduction in cerebral edema is 

achieved. The exacerbation of cerebral edema symptoms during the course of radiotherapy serves as 

an indication for the cessation of radiotherapy and the initiation of interventions targeted at 

managing the cerebral edema. 

2.1.3. Alopecia 

Symptom Description: Alopecia is a common side effect observed in patients undergoing 

cranial radiotherapy, which may cause psychological distress in some individuals. The extent of hair 

loss is closely related to the dose of radiation therapy administered: lower doses of radiotherapy 

typically result in reversible alopecia, with complete hair regrowth observed in patients within 2 to 4 

months following the completion of radiotherapy. However, higher doses of radiotherapy may lead 

to permanent hair loss[32,33]. 

Management Strategies: Intensity-modulated radiation therapy (IMRT) can effectively reduce 

the cumulative radiation dose to the scalp without compromising the radiation dose to the tumor, 

thereby potentially mitigating the risk of alopecia[34,35]. 

Insights into the Decision-Making for the Initiation and Termination of Radiotherapy: For 

patients with a heightened concern for their aesthetic appearance, it may be prudent to consider 

delaying postoperative radiotherapy or opting for IMRT. In the event of severe alopecia emerging 

during the course of radiotherapy, the decision to terminate the treatment should be contingent upon 

the patient’s personal preference and the presence of any concomitant severe symptoms. 

2.1.4. Skin Damage 

Symptom Description:The skin is highly sensitive to radiotherapy, with over 95% of patients 

undergoing radiotherapy experiencing skin reactions ranging from moderate to severe[36]。. In the 

initial stages of radiotherapy, the skin may exhibit discoloration, erythema, and inflammatory 

responses. In more severe cases, the damaged skin may present with desquamation, atrophy, and/or 

the formation of ulcers[37–39]. 

Management Strategies: Interventions include oral systemic medications; skin care practices; 

steroidal topical therapies; non-steroidal topical therapies; dressings and other measures[40]. 
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Insights into the Decision-Making for the Initiation and Termination of Radiotherapy: In 

patients with DLGG who have undergone surgery, initiating radiotherapy when the surgical incision 

is poorly healed may lead to difficult wound healing and potentially serious consequences such as 

wound infection. Therefore, radiotherapy must be delayed in the presence of poor postoperative 

wound healing[41,42] . For patients with well-healed postoperative incisions who develop severe 

dermatitis, ulceration, or other severe skin reactions during radiotherapy, the treatment should be 

promptly interrupted and appropriate interventions undertaken to control the situation. Severe 

radiation-induced skin damage not only delays the execution of the tumor treatment plan but, more 

importantly, significantly impairs the patient’s QoL. 

2.2. Late-Onset (Long-Term) Side Effects 

Given that late-onset side effects in patients with DLGG manifest at a significantly later time 

following radiotherapy, insights into the decision-making for the initiation and termination of 

radiotherapy based on these late-onset side effects are primarily determined on a case-by-case basis 

for each patient. This aspect will be uniformly addressed in the final subsection of this section. 

2.2.1. Cognitive Decline 

Symptom Description: The issue of cognitive decline in patients with brain tumors following 

radiotherapy has been described in the literature, and it represents one of the primary concerns for 

clinicians when considering the timing of postoperative radiotherapy for patients with DLGG[43] . 

An observational study of patients with low-grade gliomas in the Netherlands found that the 

negative impact of radiotherapy on cognition was observed only in patients receiving radiation doses 

exceeding 2 Gy per fraction, and the effect of radiotherapy on cognition was more significant 

compared to that of the brain tumor itself and the use of antiepileptic drugs[44] . However, a 

subsequent study by the same research team conducted formal neuropsychological testing on 65 

patients from the previous cohort at an average of 12 years post-diagnosis, revealing a gradual decline 

in certain cognitive functions even in patients receiving hypofractionated radiation doses (≤2 

Gy/fraction)[45]. 

Management Strategies: Close monitoring of cognitive function during radiotherapy is 

essential, as it facilitates the early identification of cognitive decline in patients and the 

implementation of interventions. Potential effective interventions include the use of proton therapy, 

stem cell therapy, nonsteroidal anti-inflammatory drugs, memantine, donepezil, methylphenidate, 

as well as cognitive training and memory enhancement strategies[46,47]. 

2.2.2. Radiation Necrosis 

Symptom Description: Radiation necrosis is a late complication of radiotherapy, typically 

occurring between 1 to 3 years after treatment, but in some cases, it has been reported as late as 10 

years following the completion of radiotherapy[48] . This necrosis often occurs in the vicinity of or 

surrounding the treatment target area, and its clinical manifestations depend on the location of the 

necrosis, which may include focal neurological signs or symptoms, increased intracranial pressure, 

gait and balance abnormalities, and complex deficits in cranial nerves. The incidence of radiation 

necrosis in patients receiving postoperative stereotactic radiosurgery (SRS) treatment ranges from 4% 

to 18% between 6 months to several years after treatment[49–52] . The combination of chemotherapy, 

targeted therapy, and immunotherapy may increase the risk of necrosis to 17%, 25%, and 38%, 

respectively[53–55] . Distinguishing radiation necrosis from tumor progression is often challenging. 

The imaging features seen on standard MRI are non-specific and usually cannot be clearly 

differentiated from tumor progression, potentially requiring sequential follow-up to distinguish 

between tumor progression and radiation necrosis. Advanced imaging techniques may reveal a 

lactate peak or lipid peak on MRS[52] , decreased cerebral blood volume (CBV) on tumor perfusion 

imaging[50,56] , restricted diffusion on diffusion-weighted MRI[57] , and lack of uptake on 
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PET/CT[58] Radiation necrosis is typically a self-limiting process, with symptoms possibly resolving 

within 5 to 7 months following their appearance. 

Management Strategies: Asymptomatic patients can be observed without the need for 

intervention. For symptomatic patients, treatment with moderate doses of corticosteroids (e.g., 

dexamethasone 4-8 mg daily) can be administered until symptoms improve, followed by a gradual 

tapering of the dose. Follow-up imaging studies at 1 to 2 months post-intervention can aid in 

confirming the treatment response. For patients who are intolerant to corticosteroids or unable to 

taper the medication, bevacizumab or laser interstitial thermal therapy (LITT) can be considered as 

treatment options[59,60] . Bevacizumab can be very effective, as immunohistochemical analysis of 

surgical samples from radiation necrosis has confirmed significantly elevated levels of vascular 

endothelial growth factor (VEGF) in reactive astrocytes surrounding the core of necrotic tissue[61] . 

As an important regulator of angiogenesis, increased VEGF leads to increased vascular permeability, 

damage to the blood-brain barrier (BBB), and subsequent cerebral edema, resulting in symptoms such 

as headache, nausea, and vomiting[62] . Bevacizumab, by binding to VEGF, effectively reduces 

vascular permeability, thereby mitigating damage to the BBB and the extent of cerebral edema[63,64] 

. In cases of refractory necrosis, LITT may be considered, and it can be combined with biopsy[65,66] 

, although there is a lack of high-level clinical evidence to support this approach. In cases with 

significant mass effect or unclear diagnosis, surgical resection may be required. 

2.2.3. Cerebrovascular Diseases 

Symptom Description: Radiotherapy-related cerebrovascular diseases are among the potential 

late complications that may arise following cranial radiotherapy, including cavernous angiomas, 

ischemic stroke, intracranial hemorrhage, and moyamoya disease, which may be associated with 

radiation-induced damage to cerebral blood vessels. The literature reports that the incidence of these 

issues is correlated with factors such as younger age at the time of treatment, radiation fields 

involving the supraclinoid internal carotid artery and Willis’ circle, higher radiation doses, and the 

concomitant use of chemotherapy[67–69] . Cavernous angiomas are the most common type of 

radiation-related cerebrovascular lesion and may increase in size over time, with a risk of 

hemorrhage. This condition typically occurs in patients 3 to 6 years after cranial irradiation, with 

reported incidence rates ranging from 3% to 43%, higher in children than in adults, and increasing 

with the length of time since radiotherapy completion[70–73] . Ischemic strokes may also manifest in 

the late phase of radiotherapy; in a prospective, randomized study on dose-escalated meningiomas, 

20% of patients experienced ischemic strokes at a median of 5.6 years post-treatment[74] . The total 

radiation dose to the Willis’ circle may be the greatest risk factor, particularly when the dose exceeds 

40 Gy. However, even total doses as low as 10 Gy may lead to ischemic strokes in longer follow-up 

periods[75] . Although cranial radiotherapy rarely significantly affects the carotid arteries, it may 

increase the risk of carotid disease and atherosclerosis, thereby enhancing the risk of ischemic 

stroke[76] . Vascular lesions similar to moyamoya disease have been reported to occur at a median of 

40 months post-radiotherapy, with younger age (<5 years), type 1 neurofibromatosis, or low-grade 

glioma being independent risk factors for the development of this lesion[77,78] . Radiation-induced 

aneurysms are a rare but potentially fatal complication of radiotherapy, with the pathogenesis not 

yet fully understood but possibly related to vascular endothelial cell damage, vascular wall 

degeneration, and atherosclerosis. These aneurysms are typically cystic or multiple and are more 

easily detected on magnetic resonance weighted imaging[79]. 

Management Strategies: Currently, there are no clear guidelines for the primary or secondary 

prevention of radiotherapy-related cerebrovascular lesions. From a clinical perspective, it is essential 

to inform patients and their families about the risks, symptoms, and preventive measures associated 

with radiotherapy-related cerebrovascular diseases, emphasizing the importance of regular follow-

up and monitoring to facilitate timely detection and management of complications. Additionally, 

information regarding lifestyle and health habits should be provided to reduce the risk of 

complications. 
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2.2.4. Post-radiotherapy Stroke-like Migraine Attacks (SMART Syndrome) 

Symptom Description: SMART syndrome is a rare delayed complication of cranial irradiation. 

Patients typically present with migraine-like headaches, epileptic seizures, and subacute stroke-like 

episodes several years after radiotherapy, with symptoms including hemiparesis, aphasia, and 

hemianopia. The episodes usually manifest in a subacute manner and often resolve spontaneously 

after a few weeks. Although the exact mechanism of SMART syndrome is not well understood, the 

process appears to be attributable to radiation-induced hyperexcitability of the brain, impaired 

autoregulatory mechanisms, and vascular endothelial damage[80]. 

  Management Strategies: The treatment of SMART syndrome is primarily symptomatic. 

Nonsteroidal anti-inflammatory drugs and opioids can alleviate headaches, while medications such 

as carbamazepine and topiramate can be used to control epileptic seizures. Additionally, patients 

need to be educated about and avoid potential triggers of headaches, such as stress, sleep 

disturbances, specific foods or beverages, etc.[81]. 

2.2.5. Endocrine Dysfunction 

Symptom Description: Late endocrine dysfunction is quite prevalent among patients who have 

undergone radiotherapy, with approximately 80% of patients potentially exhibiting hypothalamic 

and pituitary dysfunction following exposure to as low as a 20 Gy treatment dose[82–84] . Endocrine-

related issues may arise within the first year following radiotherapy, and the incidence of these issues 

may increase over time. In patients with non-pituitary tumors who have received radiotherapy, 

between 37% and 77% of patients are diagnosed with hypopituitarism between 3 to 13 years post-

radiotherapy. The most common pituitary dysfunctions include growth hormone deficiency (50%), 

gonadotropin deficiency (25%), hyperprolactinemia (24%), adrenocorticotropic hormone deficiency 

(19%), and central hypothyroidism (16%)[84]. 

Management Strategies: Patients undergoing cranial radiotherapy should undergo a 

comprehensive evaluation of endocrine function prior to radiotherapy, including assessments of 

growth hormone, gonadotropins, prolactin, adrenocorticotropic hormone, and thyroid function. 

Following the completion of radiotherapy, regular follow-up examinations should be scheduled to 

monitor changes in hormone levels and to assess the function of relevant target organs. For patients 

with reduced or deficient hormone levels, hormone replacement therapy should be initiated to 

supplement the deficient hormones and maintain normal physiological functions. For patients with 

hyperprolactinemia, pharmacological treatment with dopamine agonists can be employed. 

2.2.6. Impact on Vision 

Symptom Description: Radiotherapy-induced optic neuropathy (RION) typically presents as 

painless visual impairment (unilateral or bilateral, depending on the site of injury) between 6 to 24 

months after treatment. Symptoms may progressively worsen over a period of one week to several 

weeks following onset. The incidence and severity of RION are positively correlated with the total 

radiation dose received. It has been reported that for conventional fractionated radiotherapy, the 

incidence of optic neuropathy is very low when the total dose is below 55 Gy; the incidence rate is 

3% to 7% with total doses ranging from 55 to 60 Gy; and the incidence increases to 7% to 20% when 

the total dose exceeds 60 Gy[85] . In SRS treatments, the incidence of RION is significantly reduced 

when the single radiation dose to the visual pathway is maintained at 10 Gy or below, or 12 Gy or 

below[86,87]. 

Management Strategies: A formal neuro-ophthalmological examination can be used to confirm 

visual loss and assess the health of the optic disc and optic nerve. MRI may reveal signal 

abnormalities in the optic nerve, with optic nerve enhancement[81,88] . However, there is currently 

no definitive treatment that significantly improves the prognosis for patients with RION. Hyperbaric 

oxygen therapy, corticosteroids, and anticoagulant therapy may show some efficacy in specific cases, 

but there is a lack of high-level clinical evidence to support these treatment modalities[89]. 
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2.2.7. Decision Insights for the Initiation and Termination of Radiotherapy Based on Late-Onset Side 

Effects 

According to the latest report by Martin J. van den Bent on primary malignant brain tumors, the 

decision to initiate adjuvant therapy immediately postoperatively or to observe first and consider 

reoperation or adjuvant treatments such as radiotherapy or chemotherapy upon tumor progression 

is based on factors including whether the patient’s age is >50 years, the presence of residual tumor 

post-surgery, preoperative tumor volume, preoperative tumor contrast enhancement on MRI, and 

whether the tumor has caused neurological symptoms[90] . Therefore, for patients with DLGG 

who are in good condition postoperatively, radiotherapy may be delayed until clinical 

or radiological progression is observed through regular and meticulous follow-up 

monitoring. For patients with tumors located in functional areas, larger residual tumor 

volumes, severe seizure symptoms, or age >50 years, the time to tumor progression may 

be shorter, and the impact on neurological function and QoL following tumor 

progression may exceed the effects of early postoperative radiotherapy. Thus, these 

patients may require more aggressive early postoperative radiotherapy. For DLGG 

patients with preexisting severe cognitive decline, cerebrovascular disease, optic nerve 

function compromised by tumor compression or other causes, headache, or high risk 

factors for radiation necrosis (such as combined immunotherapy and targeted therapy), 

careful consideration should be given to whether radiotherapy should be administered 

upon tumor progression, as the exacerbation of these conditions due to radiotherapy 

can also severely impact long-term QoL and may even be life-threatening. 
During the treatment of patients who have already initiated radiotherapy, it is necessary to 

closely monitor cognitive function, optic nerve function, endocrine function, and symptoms such as 

headache, and then consider discontinuing radiotherapy based on the patient’s condition to avoid 

further symptom exacerbation. 

It should be noted that the individual needs of the patient must also be taken into account. For 

instance, a DLGG patient engaged in mentally demanding work who wishes to absolutely avoid the 

potential for early cognitive decline post-radiotherapy may prefer to consider radiotherapy only 

upon tumor progression. Similarly, a pregnant DLGG patient might make the same choice. This 

necessitates thorough communication between the clinical physician and the patient. 

Table 1. An Overview of Strategies for Timing the Initiation or Termination of Postoperative 

Radiotherapy in Patients with DLGG. 

Strategies for Timing of Radiotherapy Patient-specific Conditions 

Postoperative Early Radiotherapy Tumor located in eloquent area, Substantial 

residual tumor volume, Severe epileptic 

seizures,  

Age > 50 

Radiotherapy following tumor progression Tumor not located in eloquent area, 

 No residual tumor, 

 No seizures, 

 Age < 50, 
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Poor surgical incision healing, 

 Severe cerebral edema,  

Cognitive decline,  

Cerebrovascular disease,  

Decreased optic nerve function, Headache,  

Risk factors for radiation necrosis, 

Patient’s personal preferences 

Termination of Radiotherapy The exacerbation of comorbidities 

3. Conclusions 

In summary, the primary challenge faced by physicians in determining the timing of 

radiotherapy initiation and discontinuation for patients with DLGG remains the significant long-term 

decline in QoL associated with radiotherapy side effects across different patients. The ability to 

predict whether an individual patient will experience a severe and prolonged decrease in QoL 

following radiotherapy would facilitate the determination of the optimal timing for radiotherapy 

initiation. With the advancement of artificial intelligence (AI) technology, researchers can utilize 

clinical feature information to predict specific outcomes. For instance, factors such as age, gender, 

tumor size, tumor grade, and presence of comorbidities can be included as predictive variables in the 

model, with the likelihood of a patient experiencing a long-term and severe decline in QoL after 

radiotherapy as the outcome to be predicted. Techniques such as logistic regression or machine 

learning can be employed to construct predictive models, thereby assisting clinicians and patients in 

the joint decision-making process regarding the deferral of radiotherapy. This requires a substantial 

amount of data to build and validate the model. 

The studies available in the literature comparing early postoperative radiotherapy with delayed 

radiotherapy in DLGG patients[9–13] are dated, with pathologic diagnoses of gliomas more heavily 

reliant on histology at the time of publication. Currently, the diagnosis of diffuse gliomas includes 

molecular diagnostics. Astrocytomas previously classified as WHO Grade 2 may now be diagnosed 

as WHO Grade 4 astrocytomas or glioblastomas. Consequently, the results of these studies may 

require reevaluation, as some DLGG cases might now be reclassified as DHGG, potentially affecting 

the final outcomes. Therefore, it may be necessary to conduct new retrospective studies or 

prospective studies under the new diagnostic criteria to reassess the accuracy of the impact of early 

versus delayed postoperative radiotherapy on OS and PFS in DLGG patients. 
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