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Clinical Characteristics of Acute Brain Swelling in Patients Successfully
Resuscitated from Non-traumatic Out-of-hospital Cardiac Arrest

Wonhyun Ryu, M.D., Young Joo Lee, M.D.*, Eun Jung Park, M.D., Yoon Seok Jung, M.D. and Young Gi Min, M.D.

Departments of Emergency Medicine, *Anesthesiology, Ajou University School of Medicine, Suwon, Korea

Background: The number of cardiac arrest patients who are resuscitated has increased with the development of
emergency medical services. Brain swelling is often found in these patients, following return of spontaneous
circulation. This study identifies risk factors for brain swelling, describes it’s frequency, analyzes the effect of brain
swelling on neurological outcome, and compares the results with other studies.

Methods: A retrospective analysis had been conducted on cardiac arrest patients who visited the emergency room
at a university hospital during a 24 month period since 2007. Thirty-seven successfully resuscitated patients were
divided into 2 groups based on computed tomography findings; these groups consisted of 14 patients with brain
swelling and 23 patients without brain swelling. Comparative studies were conducted on post-lab findings and sev-

eral additional factors.

Results: The 14 patients with brain swelling were significantly younger and showed a higher clinical performance
category score than patients without brain swelling. Initial serum lactic acid levels showed good correlation with

brain swelling.

Conclusions: An urgent CT should be conducted and aggressive treatment pursued when brain swelling is sus-

pected, after consideration of various prognostic factors.

Key Words: brain swelling, cardiac arrest, lactic acid.
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Table 1. Demographics Findings

Brain swelling (+) (n = 14) Brain swelling (—) (n = 23) p value

Gender (Male : Female) 8:6 8:15 0.183
Age (years) 404 + 10.1 557 + 23.0 0.033*
APACHE 1I score 264 + 6.4 252 £ 6.7 0.632
Duration of anoxia (minutes) 374 £ 215 264 + 13.7 0.130
Duration of resuscitation (minutes) 22.6 £ 10.5 16.8 £ 9.0 0.122
Arrest cause (n) Respiratory 11 13
Cardiac 1 10 0.05
Metabolic 2
Arrest rhythm (n) Asystole 9 12
PEA 5 8 0.358
VF 0 3
CPC score CPC 1 (n) 0 6
CPC 4 (n) 4 10 0.025*
CPC 5 (n) 10 7

APACHE: Acute Physiology and Chronic Health Evaluation. *p < 0.05.
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Table 2. Clinical and Laboratory Findings

Variables Brain swelling (+) Brain swelling (—) p value
Systolic blood pressure (mmHg) 121.8 + 339 1304 + 30.3 0.257
Diastolic blood pressure (mmHg) 74.0 £ 20.0 774 £ 20.1 0.546
Heart rate (beat/min) 116.7 = 20.1 117.2 + 27.1 0.988
Body temperature (°C) 362 + 1.4 36.0 + 0.6 0.723
AST (U/L) 435.6 + 468.3 349.8 + 588.0 0.284
ALT (U/L) 335.1 = 326.7 311.7 = 665.4 0.138
BUN (mg/dl) 169 = 86 247 + 186 0.344
Cr (mg/dl) 1.6 £ 0.9 1.5+ 1.0 0.467
PCO, (mmHg) 787 + 535 61.1 + 319 0.506
pH 69 + 02 7.1 £ 0.2 0.024*
Base excess (mmol/L) —18.6 + 9.1 —11.6 + 9.1 0.031*
Lactic acid (mmol/L) 144 + 34 93 £33 0.000*
Glucose (mg/dl) 313.1 £ 117.3 2433 + 83.9 0.033*

AST: alanine transaminase; ALT: aspartate transaminase; BUN: blood urea nitrogen. *p < 0.05.
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Table 3. The Risk Factors for Brain Swelling
Confident interval
Variables B S.E. Wald df p value Exp (B)
Lower Upper
Age (year) 0.025 0.026 0.907 1 0.341 1.025 0.974 1.080
pH 0.485 2.327 0.043 1 0.835 1.625 0.017 155.391
Base excess (mmol/L) —0.114 0.090 1.598 1 0.206 0.892 0.747 1.065
Lactic acid (mmol/L) —0.600 0.267 5.045 1 0.025* 0.549 0.325 0.926
Glucose (mg/dl) 0.000 0.006 0.001 1 0.975 1.000 0.987 1.012
Constant 1.267 17.247 0.005 1 0.941 3.549
*p < 0.05.
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