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Abstract (300 word limit)
Background:
Abusive head trauma (AHT) is associated with substantial neurological morbidity and mortality, including developmental delay, epilepsy, severe disability, and death. Prognostic neuroimaging markers in affected children remain incompletely characterized. This study aimed to evaluate the utility of neuroimaging and extracranial injury findings in non-accidental injury (NAI) for predicting neurodevelopmental outcomes, identify injury clusters specific to AHT, and determine the prognostic significance of hypoxic–ischemic encephalopathy (HIE).
Methods:
Following institutional review board approval (H25-03428), this retrospective single-center study included children diagnosed with NAI through multidisciplinary consensus between January 2019 and December 2024. Demographic, clinical, neuroimaging (CT/MRI), and outcome data were extracted from electronic medical records. Associations between imaging findings and neurological outcomes were analyzed using Fisher’s exact test, while the Mann–Whitney U test compared Glasgow Coma Scale scores between patients with and without HIE. Statistical significance was defined as p < 0.05.
Results:
Fifty-nine patients were included; 83.1% were aged ≤2 years and 67.8% were male. Neuroimaging abnormalities were identified in 47.5% (n=28). Subdural hemorrhage (SDH) was the most common finding (75%), predominantly bilateral (81%). Additional abnormalities included parenchymal injury (53.6%), infarction/ischemia (46.4%), HIE (32.1%), cerebral edema (32.1%), cortical vein injury (25%), and intraventricular or subarachnoid hemorrhage. Skeletal injuries were present in 42.4% of patients. Adverse neurological outcomes occurred in 39.3% of patients with positive imaging. HIE, intraventricular or subarachnoid hemorrhage, infarction/ischemia, cerebral edema, and parenchymal injury were significantly associated with poor outcomes (p≤0.01), whereas isolated SDH was not (p=0.266). Patients with HIE had markedly higher rates of neurological sequelae than those without HIE (77.8% vs. 10.0%; OR 31.5, 95% CI 5.1–195; p<0.001). Injury clusters integrating SDH distribution with extracranial findings such as retinal hemorrhages and rib fractures were highly suggestive of AHT.
Conclusion:
Although SDH is the most frequent imaging finding in AHT, markers of global brain injury—particularly HIE—are stronger predictors of adverse neurological outcomes. Integrating intracranial and extracranial injury patterns enhances risk stratification and may facilitate earlier identification of high-risk infants beyond clinical assessment alone.
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