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ABSTRACT

Objective The purpose of this study was to analyze the relationship between CT assessment of acute
cerebral atrophy in sepsis and its risk factors and prognosis, in order to provide reference for clinical
diagnosis and treatment. Methods Patients with sepsis enrolled in ICU underwent at least two head CT
scans during hospitalization (n=48). A first head CT scan is routinely performed upon admission, and a
second and subsequent head CT scan is performed when long-term disturbance of consciousness or
neurological abnormalities are observed. The automatic segmentation method was used to estimate
brain volume and any changes in brain volume between scans were recorded. Patients with <0%
brain volume change from the first scan to the second scan were defined as "brain atrophy group"
(n=42), and patients with >0% were defined as "no brain atrophy group" (n=6). The use and duration
of mechanical ventilation, length of stay in ICU, length of stay and mortality were compared between
the two groups. Results The brain volume of 42 patients in the cerebral atrophy group was significantly
reduced (the first CT scan: 1.041+0.123 L, the second CT scan: 1.002+0.121 L, t(41)=9.436, P<0.001).
Over a median of 31 days, the mean percentage change in brain volume between CT scans in the brain
atrophy group was -3.7%, equivalent to 38.5 cm3 brain volume. The number of patients receiving
mechanical ventilation in cerebral atrophy group (95.2% vs. 66.7%; P=0.02) and the median duration
of mechanical ventilation (28[IQR15-57]d vs. 15[IQR0-25]d, P=0.04) were significantly higher than
those in the group without cerebral atrophy. Conclusion Many ICU patients with severe sepsis develop
long-term altered mental status and neurological sequelae, with signs of brain atrophy. Patients with
rapidly progressive brain atrophy are more likely to require mechanical ventilation.
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