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Introduction
Brain damage resulting from traumas or cerebrovascular acci-

dents can lead to serious deficits, including cognitive impairments. 
The assessment of the state of consciousness in subjects suffering 
from brain injuries in Intensive Care is therefore important in or-
der to establish the outcome expected in relation to outcomes, in-
cluding cognitive impairment. Radiological examinations, clinical 
evaluation and electroencephalograms provide useful but not con-
clusive information. It is therefore advisable to identify a more ac-
curate tool, which is independent of the subjectivity of the operator 
and the subject examined. From this perspective, potential related 
events (ERPs) seem to provide good results. ERPs represent an in-
terface that transduces cognitive functions into related behavioral 
manifestations. They are the result of the synchronized change of 
slow post synaptic potentials [1-4].

They appear as waveforms characterized by a sequence of 
positive or negative monobasic deflections. P300 is an event-
related potential that reflects the subject’s level of attention 
relative to an acoustic stimulus. The aim of the work was to test 
the feasibility of exam in intensive care and its correlation with 
the rehabilitation outcome. We enrolled 5 patients (3F / 2M, 
mean age 71,8years, Glasgow Coma Scale <8) admitted to post-
operative intensive care at the Sant’Andrea hospital in Rome, 
Italy, following a severe haemorrhagic insult. All patients had 
undergone neurosurgical intervention. In intensive care they were  

 
mechanically ventilated by tracheotomy performed with modified 
Ciaglia technique. After 48 hours from surgery the patients 
underwent electroencephalogram and evaluation of the P300. The 
examinations were conducted by the same operator, a specialist 
in neurophysiopathology. The analysis of P300 was conducted by 
administering to patients a stimulus called odd-ball which consists 
of providing a randomized sequence of target (rare) and non-target 
(predominantly) clearly distinguishable acoustic stimuli. Acoustic 
stimulation was active, exogenous and synchronous. The stimuli 
had an intensity of 70 dB, amplitude of 2000 Hz (target) or 1000 
Hz (non-target) and a duration of 400 ms. The interval between 
the stimuli was 8 seconds, a threshold value below which the P300 
showed a diminished amplitude. The recordings were made using 
cup electrodes, referred to passive electrodes located at the ear 
lobes and grounded. During the whole hospitalization patients 
were monitored according to the standard of our department [5-7]. 

The EEG reported for all patients a picture of widespread 
cerebral distress reacting to the nociceptive stimulus. The values of 
P300, evoked only by the target stimuli, are shown in the table. The 
average length of stay in intensive care was 26.8 days. One patient 
died on the 13th day following a new haemorrhagic episode. The 
P300 of this patient, at 48 hours, was 553ms. Two patients reported 
P300 ≤ 400ms (382ms and 400ms respectively). These patients 
were sent on a rehabilitation course with a Glasgow Outcome 
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Scale (GOS) value 3 after 21 and 25 days of intensive care. Two 
other patients had a longer ICU stay, 41 and 34 days during which 
they maintained a reduced state of consciousness remaining non-
contactable. Their P300 values were 524ms and 449ms. They were 
sent to long-term care facilities with a GOS 2 value. The subjects 
examined in our study showed a GOS associated with the value 
of P300. A value of P300 <400ms was associated with a better 
outcome while values> 400ms were hesitant in GOS 3 (Table 1).

Table 1.

Patient LOS (days) P300 GOS

F 25 400 3

M 34 449 2

M 21 382 3

F 41 524 2

F 13 553 n.v.

The obvious limitation of our pilot study is the small number 
of patients. In our opinion, however, it provides a considerable 
starting point for the application of a non-invasive and more specific 
tool of the electroencephalogram relative to the cognitive outcome 
of subjects suffering from traumatic and non-traumatic cerebral 
hemorrhage. The P300, in fact, has a latency amplitude dependent 
on the level of attention of the subject towards a rare stimulus 

inserted in a series of equal stimuli among them. When the stimuli 
are not coincident the examined subject turns attentional resources 
towards them. It therefore provides us with the opportunity to 
identify early the evolution of the neurological subject. The clinical 
extension of the P300 determination could allow better allocation 
and use of therapeutic resources in order to prevent or promptly 
treat secondary damage.

References
1.	 Bonetti L, Haumann NT, Brattico E, Kliuchko M, Vuust P, et al. (2018) 

Auditory sensory memory and working memory skills: Association 
between frontal MMN and performance scores. Brain Res 1700: 86-98.

2.	 Bashore TR, van der Molen MW (1991) Discovery of the P300: a tribute. 
Biol Psychol 32(2-3): 155-171.

3.	 Ruchkin DS, Sutton S, Kietzman ML, Silver K (1980) Slow wave and P300 
in signal detection. Electroencephalography Clin Neurophysiology 50(1-
2): 35-47.

4.	 Kamp SM, Donchin E (2015) ERP and pupil responses to deviance in an 
oddball paradigm. Psychophysiology 52(4): 460-471.

5.	 Guerra PM, Sánchez Adam A, Miccoli L, Polich J, Vila J (2016) Heart 
rate and P300: Integrating peripheral and central indices of cognitive 
processing. Int J Psychophysiol 100: 1-11.

6.	 Quante L, Bölte J, Zwitserlood P (2018) Dissociating predictability, 
plausibility and possibility of sentence continuations in reading: 
evidence from late-positivity ERPs. Peer J.

7.	 Tay D, Harms V, Hillyard SA, McDonald JJ (2019) Electrophysiological 
correlates of visual singleton detection. Psychophysiology 1: e13375.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2019.18.003176

Daniela Alampi. Biomed J Sci & Tech Res

http://dx.doi.org/10.26717/BJSTR.2019.18.003176
https://www.sciencedirect.com/science/article/pii/S0006899318303676
https://www.sciencedirect.com/science/article/pii/S0006899318303676
https://www.sciencedirect.com/science/article/pii/S0006899318303676
https://www.ncbi.nlm.nih.gov/pubmed/1790268
https://www.ncbi.nlm.nih.gov/pubmed/1790268
https://www.sciencedirect.com/science/article/abs/pii/0013469480903211
https://www.sciencedirect.com/science/article/abs/pii/0013469480903211
https://www.sciencedirect.com/science/article/abs/pii/0013469480903211
https://www.ncbi.nlm.nih.gov/pubmed/25369764
https://www.ncbi.nlm.nih.gov/pubmed/25369764
https://www.ncbi.nlm.nih.gov/pubmed/26724251
https://www.ncbi.nlm.nih.gov/pubmed/26724251
https://www.ncbi.nlm.nih.gov/pubmed/26724251
https://peerj.com/articles/5717/
https://peerj.com/articles/5717/
https://peerj.com/articles/5717/
https://www.ncbi.nlm.nih.gov/pubmed/30932198
https://www.ncbi.nlm.nih.gov/pubmed/30932198
https://biomedres.us/submit-manuscript.php
https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2019.18.003176

	Evaluation of Consciousness State in Subjects with Brain Injuries in Intensive Care: Use of the Pote
	abstract
	Introduction
	References
	Table 1

