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ABSTRACT Objective: To explore the effect of bedside ultrasound combined with intracranial blood flow monitoring in predicting
intracranial hypertension in patients with cardiopulmonary resuscitation. Methods: 60 patients underwent cardiopulmonary resuscitation
in the Department of Critical Medicine of our hospital from January 2020 to December 2022 were selected as the study subjects. After
cardiopulmonary resuscitation, intracranial pressure was measured by intraventricular manometry catheter. According to the results of
intracranial pressure, the patients were divided into intracranial hypertension group and normal group. Enzyme-linked immunosorbent
assay was used to detect serum brain-derived neurotrophic factor (BDNF), central nerve specific protein-100 (S1003) and Neuron
specific enolase (NSE) levels. The optical nerve sheath diameter (ONSD) and MCA-pulsation index (MCA-PI) were compared between
the two groups. Pearson was used to analyze the correlation between intracranial pressure, ONSD and MCA-PI. Draw the receiver
operating characteristic (ROC) curve to analyze the predictive value of ONSD and MCA-PI on intracranial pressure rise after
cardiopulmonary resuscitation. Results: (1) Among 60 patients with cardiopulmonary resuscitation, 19 patients had elevated intracranial
pressure; (2) Serum BDNF and S100 in patients with intracranial hypertension 3 And NSE levels were significantly higher than those in
the normal group (P<0.05); (3) The ONSD and MCA-PI of patients with intracranial hypertension were significantly higher than those of
the normal group (P<0.05); (4) ICP was positively correlated with ONSD and MCA-PI in patients with cardiopulmonary resuscitation
(r=0.872, 0.848, P<0.05). (5) The AUC of ONSD and MCA-PI predicting intracranial hypertension in patients with cardiopulmonary
resuscitation were 0.875 (95%CI: 0.739~1.000) and 0.841 (95%CI: 0.735~0.948), respectively. The best cutoff value of ONSD for
predicting intracranial pressure increase in patients with cardiopulmonary resuscitation is 2 5.69 mm, and the corresponding sensitivity,
specificity, Yoden index, positive predictive value and negative predictive value are 78.95%, 100.00%, 78.95%, 100.00% and 91.11%,
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respectively; The best cutoff value of MCA-PI for predicting intracranial pressure increase in patients with cardiopulmonary resuscitation

is 2 0.945, and the corresponding sensitivity, specificity, Yoden index, positive predictive value and negative predictive value are
78.95% , 80.49% , 59.44% , 65.22% and 89.19% , respectively. Conclusion: Both bedside ultrasound and intracranial blood flow

monitoring are non-invasive and safe. Both ONSD and MCA-PI can effectively predict the increase of intracranial pressure in patients

with intracardiac resuscitation, and ONSD has better prediction effect.
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Table 1 Comparison of general clinical data

Index Intracranial hypertension group Common group
(n=19) (n=41)

Sex Male 13 24

Female 6 17
Age (years) 51.2949.63 50.61+10.45

Causes of cardiac arrest Arrhythmia 5 9

Heart failure 6 14

Respiratory failure 4 9

Wound 3 6

Other 1 3
APACHE Il 10.45+1.36 10.27+1.48
Cardiopulmonary resuscitation time (min) 16.28+2.64 16.01+2.52

%2 WHSHEME BDNF,S1008 1 NSE 7K F L8 (x5 )
Table 2 Comparison of levels of serum BDNF, S1008 and NSE between the two groups (xzs)

Index Intracranial hypertension group(n=19) Common group(n=41)
BDNF (ng/mL) 3.76x1.02%* 1.72+0.95
S100B3(wg/L) 10.29+2.75* 3.93+1.39
NSE (ng/L) 25.38+4.83* 10.73+2.04

Note: Compared with common group, *P<0.05.

2.3 W#HEZE ICP,ONSD #1 MCA-PI Eb%; F2 SR A, 5 5 R P R R 4 % ICP ,ONSD I MCA-PI
Fi P4 i ICP  ONSD £ MCA-PL 44 ABFFT IS iE 4 6] #4908 % & T IE R 4(P<0.05), 13k 3 AR,
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Table 3 Comparison of ICP, ONSD and MCA-PI between the two groups (x+s)

Index Intracranial hypertension group(n=19) Common group(n=41)
ICP (mmHg) 24.27+3.14% 16.27+2.54
ONSD (mm) 5.79+0.95* 4.37+0.50

MCA-PI 1.12+0.18* 0.87+0.19

Note: Compared with control group, *P<0.05.

2.4 ICP 5 ONSD MCA-PI 83 44> 47 Z(P<0.05), 13 4 Fim.
DMl 75 ICP 5 ONSD \MCA-PI ¥ 5 I 3 IE MK

% 4 ICP 5 ONSD.MCA-PI {8 £ 417
Table 4 Correlation analysis of CIP and ONSD, MCA-PI

ICP
Index
r value Pvalue
ONSD 0.872 0.000
MCA-PI 0.848 0.000

2.5 ONSDMCA-PI il i S 7 BE B MEFBHIKEENH A MCA-PLSNLCME I3 835 R AR A T+ 1) AUC 4351k
Lk ONSD \MCA-PI ¥EAME g [ 484, LLO S SR # 2  0.875(95%C1:0.739~1.000) ,0.841(95%CI:0.735~0.948) ., ONSD
HH R P T o S PR A B2 ] ROC 2R, 25 R 321 :ONSD  F9U.Co i 52 95 A 35 15 9 1 T 1) SR HEA BT (2 5.69 mm, %o
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Table 5 The ROC curve parameters of ONSD and MCA-PI in predicting intracranial pressure increase in patients with cardiopulmonary resuscitation

Positive Negative
The best Youden
Indexs AUC SE 95%C1 Sensitivity ~ Specificity predictive predictive
cut-off value index
value value
ONSD 0.875 0.069 0.739~1.000 = 5.69 mm 78.95% 100.00% 78.95% 100.00% 91.11%
MCA-PI 0.841 0.054 0.735~0.948 2 0.945 78.95% 80.49% 59.44% 65.22% 89.19%
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Figure 1 The ROC curve of ONSD and MCA-PI in predicting intracranial

pressure increase in patients with cardiopulmonary resuscitation
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