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with neurocognitive risks and has modest validation. Recently, the Pediatric 
Neuro-Oncology Rating of Treatment Intensity (PNORTI) was developed 
to evaluate the impact of treatment intensity on psychosocial outcomes but 
has not been compared to neurocognitive outcomes. This study compared 
the NPS and PNORTI in terms of relationship to neurocognitive outcomes 
known to be at risk in PBT survivors.  METHODS: 88 PBT survivors’ 
neuropsychological outcomes were retrospectively analyzed in relation to 
the NPS and PNORTI. Variables of interest included IQ, working memory, 
and processing speed. RESULTS: NPS associated with lower IQ (rs=-.476, 
p=.001), lower working memory (rs=-.323, p=.010), and lower processing 
speed (rs=-.389, p=.007) in patients diagnosed at a younger age, but only 
processing speed for children diagnosed after age 7 years (rs=-.262, p=.036). 
PNORTI was not correlated with neurocognitive variables for either 
group.  CONCLUSION: NPS has value in predicting neurocognitive out-
comes, though much more in a younger age at diagnosis group compared to 
older patients. The PNORTI did not demonstrate predictive value for these 
neurocognitive domains in our sample. Given the potential clinical and re-
search value of a summary rating of treatment burden relating to long-term 
outcome, future research should include relationship to psychosocial out-
comes and quality of life.
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BACKGROUND: Childhood brain tumor survivors have a high risk of 
early cerebrovascular disease, but currently its clinical significance is un-
known. METHODS: In a nation-wide study, we investigated 68 childhood 
brain tumor survivors treated with radiotherapy by using magnetic res-
onance imaging (MRI) and neuropsychological examination after median 
follow-up time of 20.6 years (range 5.0 – 33.1 years) since radiotherapy. 
Associations between imaging markers of cerebrovascular disease, white 
matter hyperintensities and the results of neuropsychological examination 
were investigated. RESULTS: Majority (65 %) of the survivors was diag-
nosed with cerebrovascular disease at median age of 27.1 years (range16.2 – 
43.8 years). The presence of imaging markers of cerebrovascular disease or 
white matter hyperintensities was associated with poorer performance in 
verbal (VIQ) and performance (PIQ) intelligent quotient, working and se-
mantic memory, executive functions, visuospatial ability, and immediate and 
general auditive memory (P < 0.05). Survivors with microbleeds performed 
worse in PIQ, processing speed, executive functions, and visuospatial ability 
(P <0.05). Lacunar infarcts were associated with difficulties in visuospatial 
ability (P <0.05). Survivors with white matter hyperintensities in MRI had 
higher impairment of working and semantic memory, visuospatial ability, 
and general auditive memory (P < 0.05). Cerebrovascular and small-vessel 
disease burden associated with poorer neurocognitive performance. CON-
CLUSION: The imaging markers of cerebrovascular disease and white 
matter hyperintensities were related to poorer cognitive performance in 
radiation-treated long-term survivors of childhood brain tumor. Longitu-
dinal studies are urgently needed to investigate how cerebrovascular disease 
and related cognitive impairment progress in the survivors.
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OBJECTIVES: Reduced neuropsychological outcomes are a major 
concern in pediatric patients with malignant brain tumors. We aimed 
to estimate decline in cognitive function according to treatment re-
gimens.  METHODS: Cross-sectional analysis of cognitive functions 
tested with the Neuropsychological Basic Diagnostic tool (NBD) in 279 
patients >4  years at diagnosis (median: 8.66; range: 4.01–18.98) with 
medulloblastoma (n=110, 23.7–25.0Gy CSI; n=131, >30Gy CSI) or pos-
terior fossa ependymoma (n=38 local radiotherapy) who participated 
in the HIT-2000 trial. Multivariable regression analysis was conducted 
to adjust for postoperative cerebellar mutism syndrome, preoperative 
hydrocephalus, postoperative shunt placement, the interval between 
diagnosis and assessment, sex and age.  RESULTS: Mean time from 
diagnosis to assessment was 5.1  years. Increasing CSI-dose was signifi-
cantly associated with a deterioration in performance of most subtests, 
particularly in areas of fluid intelligence (mean z-values per test for no 
CSI/23.4Gy/>30Gy respectively: matrix reasoning:-0.40/-0.52/-0.98, 
p<.001), short-term memory (number recall: -0.07/-0.58/-0.64, p=.002), 
visuo-spatial skills (visual-motor integration:-0.49/-0.68/-1.12, p<.001) 
and fine motor skills (dominant-hand:-1.09/-1.80/-2.12, p=.008; 
non-dominant-hand:-1.47/-2.59/-2.82, p=.003; bimanual coordin-
ation:-1.33/-2.68/-2.76, p=.001). These differences were retained after 
adjustment for confounding variables. Within medulloblastoma patients 
treated with >30Gy CSI, selective attention, but no other function was re-
duced in patients treated with pre-radiotherapy chemotherapy including 
intraventricular MTX (selective attention (with chemotherapy/without 
chemotherapy mean z-values: -0.66/0.00, p=.006)). Patients with SHH-
activated medulloblastoma did significantly better than WNT or Group3/
Group4 medulloblastoma patients in fluid intelligence and fine motor 
skills.  CONCLUSION: CSI dose among other highly relevant factors 
had significant effects on neuropsychological outcome. Pre-radiotherapy 
intraventricular MTX had only minor effects. Patients with SHH-activated 
medulloblastomas showed a more favorable outcome when compared to 
patients in the other subgroups.
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Long term survival following paediatric brain tumours has vastly im-
proved in recent decades. Consequently there is a drive towards improved 
quality of survivorship. Brain tumours, surgical resection and adjuvant ther-
apies represent mechanisms for brain injury and can therefore negatively 
impact a child’s neuropsychological trajectory; affecting cognition, behav-
iour, emotional and adaptive functioning and educational/occupational out-
comes. A biopsychosocial approach to rehabilitation should target each of 
these domains through supported remediation, environmental modification 
and psychoeducation for young people and the key systems around them 
(e.g. families, education). There is a growing evidence base for the role of 
concordant psychopharmacologies to improve neuropsychological outcome. 
Since 2015 children treated at RHSC Edinburgh for brain tumours have 
been offered pharmacotherapy alongside usual rehabilitation approaches 
if they demonstrate significant difficulties with Attention, Processing Speed 
and/or Executive Function on formal neuropsychological assessment. Pa-
tients are referred to a Consultant Psychiatrist or Paediatrician (as per local 
protocol) for medication selection, titration and monitoring. A  short case 
series (N=14) is presented outlining brain tumour pathologies, treatment 
modalities, neuropsychological profile and rationale for recommending 
pharmacotherapy. Approximately 50% of patients took up the offer. The 
treatment/s offered and self or parents reported outcomes is summarised. 
Pharmacotherapy was broadly effective; “it’s been like night and day”, al-
though for one case (N=1) the side effects outweighed any benefit; “she be-
came even more emotional”. Findings indicate that pharmacotherapy should 
be considered alongside conventional neurorehabilitation techniques for 
CYP with specific cognitive difficulties following treatment for paediatric 
brain tumours.


