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Differential Diagnostic Value of Transient Increase of Plasma

Ammonia Level in Seizure and Syncope

Yun Ho Choi, MD, Ji Hwa Kim, MD, Won Ko, MD, Hye Ihn Kim, MD, Won-Joo Kim, MD, PhD

Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Background: Differential diagnosis between a generalized tonic-clonic seizure and syncope may be difficult due to
similar clinical features. The need for a biological marker to distinguish a seizure from syncope has been emphasized
from past studies. Transient hyperammonemia could be an indicator of recent convulsive seizure. The purpose of this
study is to review the use of plasma ammonia level in the differential diagnosis of seizure and syncope.

Methods: Adult patients who were admitted to the Department of Neurology at Gangnam Severance Hospital with final
diagnosis of a generalized tonic-clonic seizure or syncope were eligible for this study. Plasma ammonia levels were
checked within 8 hr after an insult.

Results: Among the patients with a loss of consciousness who underwent analysis of plasma ammonia level, diagnoses
were made with a seizure (n=65) and syncope (n=38). The seizure group had 70.29+70.86 umol/L and the syncope group
had 28.37+10.27 pmol/L of ammonia level, respectively. The seizure group presented with a significantly increased
plasma ammonia (p<0.05) compared to the syncope group. The cut-off value with the reliable diagnostic level was
defined as 36 umol/L (=61.308 pg/dL) with a sensitivity of 0.65 and specificity of 0.80 by receiver operating characteristic
(ROC) curve analysis.

Conclusions: Plasma ammonia measurement during acute post-ictal period may be a useful test for the identification
and the differential diagnosis of seizures and syncope.
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Figure 1. Plasma ammonia level.
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Table 1. The comparison of characteristics between seizure and
syncope

Clinical character Seizure (n=65) Syncope (n=38) p-value

Sex (n) (M : F) 49:16 20:18 0.018

Mean age (yr) 35.75+14.81 46.74+21.17 0.007
Sampling time (min) 97.54+81.59 121.324+84.87 0.163
Plasma NH3 (umol/L)*  70.29+70.86 28.37+10.27  <0.001

Mean =+ standard deviation.
Numbers in parentheses are numbers of tested patients.
*US units (ug/dL) = Sl units (umol/L) x 1.703.

Table 2. Results of multiple logistic regression analysis

Odds ratio  95% Wald confidence p-value
interval

Sex 0.588 0.214 1.616 0.3030
Age 0.958 0.932 0.985 0.0022
Sampling time 1.000 0.997 1.002 0.9481
NH3 1.064 1.022 1.108 0.0025
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Figure 2. Correlation between plasma ammonia level and sampling
time. Numbers in parentheses are numbers of tested patients.
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Figure 3. ROC curve analysis of plasma ammonia level between
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