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Radiation-induced brain necrosis (RIBN) is 

a late life-threatening complication 

appeared after treatment in patients with 

nasopharyngeal carcinoma (NPC). 

Although its incidence has decreased 

with the widespread use of intensity-

modulated radiation therapy (IMRT), early 

detection of RIBN in patients before any 

serious and irreversible damage occurs is 

essential and prolongs their survival. 

However, research reports in this area are 

limited.  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

We aim to examine the incidence of 

RIBN and explore the major prognostic 

factors and preventive strategies in 

order to provide radiation oncologist 

with an evidence to ensure treatment 

quality. 

First, we identified a cohort of HNC 

patients from the catastrophic illness 

patient dataset of Taiwan National 

Health Insurance Research Database 

(NHIRD) using ICD-9 or ICD-10 to 

investigate the incidences of 

radiotherapy induced brain necrosis and 

its risk factors among NPC patients 

between January 2005 and December 

2018. The incidence and hazard ratios 

were quantified using Cox proportional 

hazards models. Second, we identified 

published literature from PubMed using 

MeSH terms of RIBN and prognostic 

factors of RIBN from 2015 to 2022. 

1.Yang X, Ren H, Fu J. Treatment of Radiation-Induced Brain Necrosis. Oxid Med  Cell Longev . 

2021 Dec 24; 2021:4793517 

2.Cai J, Cheng J, Li H, et al. A nomogram for the prediction of cerebrovascular disease among 

patients with brain necrosis after radiotherapy for nasopharyngeal carcinoma. Radiother 

Oncol. 2019 Mar;132:34-41. 

 

 

 

We identified 435 and 359 patients who had received radiotherapy and who did 

not receive radiotherapy. Among them, patients who received radiotherapy had a 

significantly increased risk of brain necrosis compared with patients who did 

not receive radiotherapy (HR=1.29; 95% CI: 1.11-1.50, p< 0.001). Multivariate 

logistic regression models showed that male patients aged 20-59 years, with 

grade 1 and 2 tumors, or with a follow-up period of more than 6 years, were 

associated with a significantly increased risk of RIBN (Table 1). During the 6-

year follow-up period, there was no significant difference in the cumulative 

incidence of RIBN between the two groups (Fig 1A). Patients who received 

radiotherapy had a significantly lower overall mortality rate than those who did 

not (Fig 1B). 

Three published literatures were identified as appropriated literatures after 

searching and appraisal. From the literatures, we believe that brain magnetic 

resonance imaging (MRI) is the best technique used to detect human white 

matter abnormalities in NPC patients. In addition, our study showed that 

hyperlipidemia, hypertension, and higher cumulative incidence of RIBN were 

significantly associated with radiotherapy in patients who received radiotherapy 

after 5 years of follow-up. This result is consistent with recently published 

findings that hyperlipidemia and hypertension, as well as the interval between 

radiotherapy and RIBN, are significant prognostic factors of RIBN. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 RIBN is a late complication with low 

incidence but still worth of attention. We 

suggest that early detection with brain MRI 

and early treatment as well as a short term 

close imaging follow-up at the beginning of 

the treatment until the lesion appears, are 

effective ways to prevent the occurrence of 

RIBN and improve patient safety.  
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Table 1.Comparison of RIBN risks in radiotherapy and non-radiotherapy groups associated with all covariates 
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