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Background
Sepsis-associated encephalopathy (SAE) usually mani-
fests as sleep awakening cycle disturbance, cognitive
impairment, delirium, and coma [1]. Considering that
brain edema secondary to SAE is one of the compli-
cations and causes of death in patients with sepsis,
early detection of intracranial hypertension (ICH) is
of great significance for timely intervention and im-
proved prognosis. However, most patients with sepsis
without intracranial infection have no indications for
invasive intracranial pressure (ICP) monitoring; thus,
non-invasive ICP monitoring was selected. Bedside
ultrasonography measurement of the optic nerve
sheath diameter (ONSD) offers a favorable alternative
and is presently a new technique [2, 3]. Using this
method, we compared the differences in ONSD/ICP
between patients with and without SAE, discussed the
correlation between ONSD and Glasgow Coma Scale
(GCS) score, and evaluated the value of ONSD in
predicting the prognosis of patients with sepsis.

Methods
This study was conducted in the general intensive
care unit (GICU) and included patients diagnosed
with sepsis from November 2019 to January 2020 [4].
Patients with any of the following criteria were ex-
cluded from this study: patients with age < 18, vitre-
ous hemorrhage, eye surgery, central nervous system
(CNS) infection, cerebrovascular accident, brain

trauma, or previous neurosurgery. If the patient had
changes in mental state, especially in consciousness
and cognition, and excluding other factors that cause
mental changes, the physician in charge decided
whether to diagnose the patient with SAE. According
to this standard, the patients were divided into three
groups: non-SAE group, SAE group, and SAE recov-
ery group, and the ONSD was measured within 24 h
of admission. The head of the bed was 30° above the
horizontal line, and the ONSD was measured at the
retrobulbar 3 mm position, accurate to 0.1 mm.

Results
A total of 142 ONSD ultrasound examinations were per-
formed on 90 patients with sepsis during this trial (non-
SAE 71, SAE 51, SAE recovery 20), and the median
ONSD in each patient group was 5.1 (4.75–5.4) mm, 5.9
(5.6–6.25) mm, and 5.35 (5.075–5.5) mm, respectively
(Table 1, Fig. 1e). The ONSD of patients with SAE was
significantly wider than non-SAE patients (Mann-Whit-
ney U 395.5, p < 0.001) and SAE recovery patients
(Fig. 1a, b). After drawing the receiver operating charac-
teristic (ROC) curve (area under the curve, AUC, 0.894,
p < 0.001), we found the best critical value of ONSD for
the detection of SAE in patients with sepsis was ≥ 5.5
mm, with a sensitivity of 80.4% and specificity of 83.5%
(Fig. 1c). The ONSD showed a significant negative cor-
relation with the GCS score (rs = − 0.666, p < 0.001) and
the serum albumin level (rs = − 0.249, p = 0.003). Add-
itionally, we found a correlation between ONSD and the
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bedside angle (0° 5.5 ± 0.5 mm versus 30° 5.1 ± 0.5 mm),
even though only 18 patients were observed. In patients
with SAE, the ONSD in deceased patients was slightly
wider than that in surviving patients (6 [5.7, 6.3] mm
versus 5.7 [5.475, 6.2] mm), but there was no statistical
difference (p = 0.172, Fig. 1d).

Discussion
We found that ONSD may be a new diagnostic tool for
SAE. There is not enough evidence to show that patients
with wider ONSD values have a higher risk of death, and
ONSD cannot be used as an indicator for predicting the
prognosis of patients with SAE. There are many influen-
cing factors of ONSD; thus, it is necessary to measure it
with a unified standard.

Limitations
ONSD may not be accurate enough, since it is the esti-
mated value of ICP and not the definite value. Moreover,
there may be many potential factors affecting the ONSD,
which need to be further explored.
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