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ABSTRACT

Recent advances in the digital EEG equipment brought us ability to continuously

monitor EEG in patients with impaired consciousness. There are many underlying

etiologies for the lethargic or comatose patients, ranging from metabolic

encephalopathy, toxic encephalopathy to non-convulsive status epilepticus

(NCSE). Standardized critical care EEG terminology (2012) by the American

Clinical Neurophysiology Society provided physicians and researchers with

“common languages” to investigate EEG associated with impaired consciousness.

This article reviews typical EEG patterns for metabolic/toxic encephalopathy and

NSCE that are of clinical use for the diagnosis and evaluation of the underlying

etiology. The article also introduces controversies regarding the implication of

generalized periodic discharges (GPDs). GPDs, such as triphasic wave, can be

observed both in metabolic/toxic encephalopathy and NCSE, and careful

assessment should be done by incorporating both clinical and EEG findings.

Thanks to technological advancements, attempts have been recently made to



develop a concise headset, a portable or wearable EEG device, and a graphical

EEG display software in order to concisely record and easily evaluate EEG.

Comparison with traditional EEG recording and reading system warrants clinical

utility of these newly emerging devices and softwares.
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non-convulsive status epilepticus



XC®IC

AHITTH D 2019 41X, Hans Berger L2 MK 2 8 - L € 90 FDHiH & 72 %,

90 FFxRETH, EilkfiE - TA»A T EINEEREC KN E o BE 1 & 1EEZICE
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Fig. 1 Correlation between the degree of impaired consciousness and EEG

findings

Adapted from
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Fig. 2 Standardized critical care EEG terminology 2012 (American Clinical

Neurophysiology Society)

Describe as a combination of main term 1 and main term 2. Main term 1 stands

for the waveform distribution (e.g., generalized [G] and lateralized [L]), and main

term 2 the waveform patterns (e.g., periodic discharges [PDs] and rhythmic delta

activity [RDA]).

Adapted from

Hirsch L], LaRoche SM, Gaspard N, et al: American Clinical Neurophysiology

Society's standardized critical care EEG terminology: 2012 version. ] Clin

Neurophysiol 30: 1-27, 2013.
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Fig.3 Frontal intermittent rhythmic delta activity (FIRDA)

Case of 60 year old man with uremic encephalopathy, undergoing peritoneal

dialysis due to diabetic nephropathy.

Fig.4 Triphasic wave

Case of 68 year old man with alcoholic cirrhosis and chronic renal failure.

On admission, Japan Coma Scale was II-200. NH3:136 u g/dL

Fig.5 Generalized periodic discharges (GPDs)

77 year old woman, anoxic encephalopathy after cardiopulmonary resuscitation.

Fig.6 Cefepime-induced encephalopathy

70 year old woman with autoimmune disease treated with steroids.

Generalized rhythmic delta and periodic discharges (partly seen as triphasic wave

like activity)



Figure 3-6 adapted from
1. THEEE, IARRRES, ARG tEEk, G - P tiie o k. 5

R AETRY: 47:40-46, 2019

Fig. 7 Typical waveforms of lateralized periodic discharges (LPDs) (a), and

lateralized rhythmic delta activity (LRDA) (b).

Adapted from

Yoshimura H, Matsumoto R, Ueda H, et al: Status epilepticus in the elderly:
Prognostic  implications  of rhythmic and  periodic  patterns in
electroencephalography and hyperintensities on diffusion-weighted imaging. |

Neurol Sci 370: 284-289, 2016.
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Table 1 Salzburg EEG criteria

Patients without known epileptic encephalopathy

EDs > 2.5 Hz, or

EDs < 2.5 Hz or rhythmic delta/theta activity (>0.5 Hz) AND one of the following:

EEG and clinical improvement after IV AED, or

Subtle clinical ictal phenomena during the EEG patterns mentioned above, or

Typical spatiotemporal evolution

Patients with known epileptic encephalopathy

Increase in prominence or frequency of the features mentioned above, when compared to baseline with

observable change in clinical state



Improvement of clinical and EEG features with [V AEDs

EDs, epileptiform discharges (spikes, poly spikes, sharp-waves, sharp-and-slow-wave complexes); IV AEDs,

intravenous antiepileptic drugs.

Adapted from

Beniczky S, Hirsch L], Kaplan PW, et al: Unified EEG terminology and criteria for nonconvulsive status epilepticus. Epilepsia

54 Suppl 6: 28-29, 2013,
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