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[Abstract] Objective To investigate the correlation between non—invasive multimodal monitoring indicators and the
exacerbation of secondary brain injury, and to provide evidence for early clinical intervention and improvement of the prognosis
in patients with brain injury. Methods A total of 300 patients with brain injury admitted to the Affiliated Hospital of Xuzhou
Medical University and Fengxian People’s Hospital from Jan to Jul 2025 were selected. All patients underwent non—invasive
multimodal monitoring, including transcranial Doppler ultrasound, electroencephalography, and non-invasive brain edema
monitoring. Based on whether secondary brain injury exacerbation occurred, the patients were divided into an exacerbation group

(78 cases) and a non—exacerbation group (222 cases). Data from both groups were compared and analyzed, and risk factors were
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identified using logistic regression analysis. Results Among the 300 patients, secondary brain injury exacerbation occurred in
78 cases, with an incidence rate of 26.0%. Statistically significant differences were observed between the exacerbation and non—
exacerbation groups in terms of age, hypertension comorbidity, Glasgow Coma Scale (GCS) score at admission, initial intracranial
pressure (ICP) value, cerebral perfusion pressure (CPP) fluctuation range, abnormal transcranial Doppler blood flow velocity,
abnormal electroencephalography discharges, and duration of Sp0,<90 % (P<0.05). Logistic regression analysis showed that
age =65 years (OR=2.345, 95 %CI: 1.234~4.456), hypertension comorbidity (OR=3.123, 95 %CI: 1.567~6.231), GCS score <8 at
admission (OR=4.234, 95 %CI: 2.123~8.451), initial ICP >20 mmHg (OR=5.432, 95 %CI: 2.765~10.654), CPP fluctuation >15
mmHg (OR=3.214, 95 % CI: 1.654~6.245), abnormal transcranial Doppler blood flow velocity (OR=2.876, 95 % CI: 1.456~
5.678), abnormal electroencephalography discharges (OR=3.456, 95 % CI: 1.789~6.654), and Sp0,<90 % lasting >10 minutes
(OR=4.567, 95 % CI: 2.345~8.901) were independent risk factors for secondary brain injury exacerbation under non—invasive
multimodal monitoring (P<0.05). Conclusion Non—invasive multimodal monitoring effectively predicts secondary brain injury
exacerbation. Independent risk factors include age =65 years, hypertension, admission GCS <8, initial ICP >20 mmHg, CPP
fluctuation >15 mmHg, abnormal TCD findings, EEG discharges, and SpO, <90 % lasting >10 minutes. Close monitoring of these
indicators enables early identification of high—risk patients and timely intervention to improve prognosis.

[Key words] Non—invasive multimodal monitoring ~Secondary brain injury ~ Risk factors Logistic regression analysis
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