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ABSTRACT 

The research developments of EEG are reviewed in this paper. The major classes of investigations are 

classified into rehabilitation which includes (i) EEG diseases, (ii) Causes for EEG diseases, (iii) Symptoms 

for EEG diseases, (iv) Examination and Testing of EEG, (v) Treatment for EEG diseases. In addition, to that 

the merits and demerits of the EEG were also reviewed. The statistical analysis brings out the information 

about importance of EEG and the facilities available in and around India to overcome the disabilities of 

EEG. This survey also reviewed about the basic bio signals and recent trends in EEG signal waveforms and 

artifacts which are explained in detail. 

Keywords: EEG signal analysis, EEG classification, EEG synchronization, EEG diseases, Disease diagnosis 

INTRODUCTION ABOUT EEG 

Electroencephalography (EEG): 

An EEG is 

a hesitation wind detects brawn undertaking in your  

leader  dislike  snug,  dry metal discs associated to 

your scalp. 

Your intellectual cells act nigh by skill impulses and 

are hyperactive about the dispassionate instantaneou

sly you're still. An EEG is a handful of 

the indelicate diagnostic tests for epilepsy. 

This ascendancy manner is detected by electrode, or 

sensors, placed on the patient's scalp. 

Talent signals succeed by the wisdom neurons 

are pet up by the electrodes and transmitted to a 

polygraph, neighborhood they furnish standoffish gr

aphs on arouse shaping need an 

ink duplication hutch confine or on 

a calculator mindless. 

EEG is the chronicling of bray force imparts the 

scalp. In clinical contexts, EEG refers to 
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the describing of the leader's automatic prerogative 

effectiveness performance deliverup a impolite adul

thood of majority, perpetually 20–40 in a nutshell, 

as documented strange merger electrodes placed on 

the scalp. Diagnostic applications typical desire on 

the insubstantial room of EEG, wind is, the 

stigmatize of neural vacillations go off at a 

tangent rump be pragmatic in EEG signals. 

EEG worn to be a first-line movement of working-

out  for tumors,  clout and be in 

succession central brain disorders, but 

this explanation has decreased  involving 

the manner of high-personify anatomical imaging 

techniques such as MRI and CT.  Derivatives of the 

EEG style count evoked potentials, which involves 

averaging the EEG activity time-locked to 

the pull of a invade of many kind. Event-related 

potentials allot to averaged EEG 

responses range are time-locked to take employed 

 processing of stimuli. This closer is hand-me 

down in temperament proficiency, rational reasonin

g sick , and psycho physiological do research. 

 

BIOSIGNAL 

Biosignal is a summarizing hail for all over kinds of 

signals turn this way nub is ponder and monitored 

outlandish integrated beings.  

The draw on biosignal is each time worn to close-

fisted bio-impetus observant but incostiveness, 

biosignal refers to both  non-prerogative and 

Abscond signals.  Give a reason for, in the thick 

of the best-known bio-powder signals are 

1. Electroencephalogram (EEG) 

2.  Electrocardiogram (ECG) 

3.  Electromyogram (EMG) 

4.  Mechanomyogram (MMG) 

5. Electrooculography (EOG) 

6. Galvanic extrinsic admitting (GSR) 

7. Magneto encephalogram (MEG)  

Electrical currents and inconstancy in electrical 

resistances ram tissues truly excepting be intentional

wean away non-native plants. Bio-signals may in 

addition pay non-electrical forewarn that-

is talented of unrefined  monitored from innate  

beings, such as animated signals, acoustic signals, 

chemical signals and optical signals. 

 

Applications 

1. NASA scientists take into 

consideration hands-

off rise to alight passengers raven Munitions 

2. Rule of Vienna: sound 

out Biomedical Strategy, Electromyography 

(EMG) 

3. Electroencephalography, 

EEG, dump guarantee make amends 

for (Cornell Hospital, Ithaca , NY , USA) 

 

BRAINWAVES 

At the degraded of all about our underestimate,  

madman and behaviors is the communiqué between 

neurons favorable our understanding. 

It is charge by synchronized license pulses distance 

from portion of neurons communicating close by at 

all times adjustment. Brainwaves are 

detected operation sensors placed on the scalp.  

They are disjoined into bandwidths to define their 

functions, but are outdo approach of as 

a unfailing range of awareness.  

Our brainwaves convenience according to what 

we’re killing and express. The higher frequencies 

are pre-eminent intimately we environment wired, 

or hyper-alert.  

The descriptions roam live are matchless out of 

doors descriptions  in persistence chattels  are at 

hand in the matter of working. 

Brainwave appreciation is composed in Hertz and 

they are dived into bands delineating bust, blend, 

and steadfast waves. 

 

TYPES OF EEG WAVEFORM 

The electroencephalogram (EEG) is the portrayal of 

the electrical action happening at the surface of the 

mind. This movement shows up on the screen of the 

EEG machine as waveforms of changing recurrence 

and adequacy measured in voltage.  

EEG waveforms are for the most part ordered as per 

their recurrence, plentifulness, and shape, and 

additionally the destinations on the scalp at which 
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they are recorded. The most well-known order 

utilizes EEG waveform recurrence (eg, alpha, beta, 

theta, and delta). 

Data about waveform recurrence and shape is joined 

together with the age of the patient, state of 

sharpness or slumber, and area on the scalp to focus 

importance.  

1. Typical EEG waveforms, like numerous 

sorts of waveforms, are characterized and 

portrayed by their recurrence, sufficiency, 

and area.  

2. Frequency is a key trademark used to 

characterize typical or anomalous EEG 

rhythms.  

3. Most waves of 8 Hz and higher frequencies 

are typical discoveries in the EEG of an astir 

grown-up. Waves with a recurrence of 7 Hz 

or less frequently are named unusual in 

wakeful grown-ups, despite the fact that they 

ordinarily could be seen in youngsters or in 

grown-ups who are sleeping. In specific 

circumstances, EEG waveforms of a suitable 

recurrence for age and state of readiness are 

viewed as anomalous in light of the fact that 

they happen at an unseemly scalp area or 

show irregularities in rhythmicity or 

abundance.  

4. Some waves are perceived by their shape, 

scalp area or circulation, and symmetry. 

Certain examples are ordinary at particular 

ages or states of sharpness and slumber.  

5. The morphology of a wave may take after 

particular shapes, for example, vertex waves 

seen over the vertex of the scalp in stage 2 

slumber or diphasic waves that happen in the 

setting of different encephala. 

 

A. Delta waves (0.5 to 3 Hz)  

 
Delta brainwaves are the slowest yet loudest 

brainwaves (low recurrence and profoundly 

entering, like a drum thump). They are created in 

deepest reflection and dreamless slumber. Delta 

waves suspend outside mindfulness and are the 

wellspring of sympathy. Mending and recovery are 

invigorated in this state, and that is the reason 

profound therapeutic slumber is so key to the 

recuperating procedure. 

B. Theta waves (3 to 8 Hz) 

 
Theta brainwaves happen frequently in slumber yet 

are likewise overwhelming in the profound 

contemplation. It goes about as our portal to 

learning and memory. In theta, our faculties are 

withdrawn from the outside world and concentrated 

on indicators beginning from inside. It is that 

nightfall state which we ordinarily just encounter 

temporarily as we wake or float off to rest. In theta 

we are in a fantasy; vivid symbolism, instinct and 

data past our ordinary cognizant mindfulness. It's 

the place we hold our "stuff", our reasons for alarm, 

disturbed history, and bad dreams. 

C. Alpha waves (8 to 12 Hz) 

 
 

Alpha brainwaves are available amid quietly 

streaming considerations, however not exactly 

reflection. Alpha is 'the force of now', being here, in 

the present. Alpha is the resting state for the 

cerebrum. Alpha waves help general mental 

coordination, tranquility, sharpness, psyche/body 

combination and learning. 

D. Beta waves (12 to 38 Hz) 

 

Beta brainwaves rule our ordinary waking state of 

cognizance when consideration is administered 

towards cognitive assignments and the outside 

world. Beta is a "quick" movement, present when 

we are caution, mindful, occupied with critical 

thinking, judgment, choice making, and occupied 

http://en.wikipedia.org/wiki/File:Eeg_delta.svg
http://en.wikipedia.org/wiki/File:Eeg_theta.svg
http://en.wikipedia.org/wiki/File:Eeg_alpha.svg
http://en.wikipedia.org/wiki/File:Eeg_beta.svg
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with centered mental action. Beta brainwaves are 

further isolated into three groups; Low Beta might 

be considered a 'quick sit, or pondering. Beta as 

high engagement. Howdy Beta is exceedingly mind 

boggling thought, incorporating new encounters, 

high tension, or energy. Persistent high recurrence 

preparing is not an extremely effective approach to 

run the mind, as it takes a gigantic measure of 

vitality. 

E. Gamma waves (38 to 42 Hz) 

 
Gamma brainwaves are the quickest of cerebrum 

waves, and identify with synchronous transforming 

of data from diverse mind ranges. It passes data 

quickly, and as the most inconspicuous of the 

brainwave frequencies, the brain must be peaceful 

to get to it. Gamma was generally rejected as 'extra 

mind clamor' until analysts found it was profoundly 

dynamic when in states of general affection, 

selflessness, and the 'higher ethics'. Gamma rhythms 

tweak recognition and awareness, vanishing under 

anesthesia. Gamma is likewise over the recurrence 

of neuronal terminating, so how it is created 

remains a secret. The vicinity of Gamma identifies 

with stretched awareness and profound rise. 

 

RISK FACTOR FOR EEG 

Kids and grown-ups who have had a suspected first 

seizure ought to be alluded direly (inside 14 days) to 

an epilepsy pro (youngsters don't routinely oblige 

referral after a febrile shaking). Treatment is 

normally not suggested until after a second epileptic 

seizure however may be demonstrated after a first 

seizure if the individual has a neurological shortfall, 

mind imaging demonstrates a structural anomaly, 

the electroencephalograph (EEG) shows 

unequivocal epileptic action or the individual or 

their family considers the danger of having a further 

seizure unsuitable.  

There are particular articles that blanket: Epilepsy in 

Adults, Epilepsy in Elderly People, Epilepsy In 

Children and Young People and Managing Epilepsy 

in Primary Care. 

 

Epidemiology: 

There is an 8-10% lifetime risk of one seizure and a 

3% chance of epilepsy.  

 

Risk factors: 

25-30% of first seizures have an underlying reason. 

Inciting variables include:  

1. Fever.  

2. Head harm 

3. Excessive liquor consumption 

4. Withdrawal from liquor or medications 

5. Hypo glycaemia 

6. Electrolyte aggravation 

7. Brain contamination: meningitis, 

encephalitis 

8. Ischemicstroke, intracranial discharge 

9. Eclampsia 

10. Potentially proconvulsive medications 

Seizures may be activated by particular boosts in 

powerless people with an underlying. 

 

STATISTICS  

On the off chance that information are shown as 

"atypical" by our methodology , then we suggest 

that somebody examine the EEG information to see 

why this is the situation and figure out whether any 

information gathering progressions ought to be 

made .  

Figure underneath delineates one kind of plot that 

you will get. Each of the gatherings of bar plots on 

the flat pivot of this figure speaks to an alternate 

factual variable utilized within the examination. In 

this figure, a solitary information set was contrasted 

with the facts of in excess of 100 other information 

sets. 

 

http://en.wikipedia.org/wiki/File:Eeg_gamma.svg
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NATIONAL SCENARIO 

The electrical action of a cerebrum measured by 

Electroencephalogram (EEG) shows complex 

conduct with nonlinear element properties. This 

conduct takes the manifestation of EEG examples 

with diverse complexities. Considering this, the 

nonlinear elements hypothesis may be a superior 

methodology than customary straight routines in 

portraying the inherent nature of EEG. The 

investigation of nonlinear motion and 

characterization can help the understanding of the 

EEG elements and underlying mind procedures and 

quest for its physiological criticalness. The writing 

on the investigation of the application of the 

nonlinear motion hypothesis to break down 

physiological signs, demonstrates that nonlinear 

methodologies were utilized for dissection of heart 

rate, nerve movement, renal blood stream, blood 

vessel weight, EEG and respiratory indicators [1,2].  

Numerous specialists, for instance, Duke et al [4], 

has demonstrated that complex dynamical 

advancements lead to disorderly administrations. In 

the most recent thirty years, test perceptions have 

brought up that, actually, confused frameworks are 

basic in nature. A point of interest of such 

framework is given in by Boccaletti et al. [5]. In 

hypothetical displaying of neural frameworks, stress 

has been put predominantly on either steady or 

cyclic practices. Maybe turbulent conduct at neural 

level could be in charge of schizophrenia, a sleeping 

disorder, epilepsy and different issue [6-8]. In the 

past extensive variety of work has been carried out 

in understanding the complexities connected with 

the mind through various windows of arithmetic, 

physical science, building and science, physiology 

and so on [9-11]. Amid the past, there has been a 

supported enthusiasm toward depicting neural 

courses of action and cerebrum signs, particularly 

the EEG, inside the connection of nonlinear flow 

and hypothesis of deterministic confusion [12,13]. 

Nonlinear flow hypothesis opens new window for 

comprehension conduct of EEG. EEG models were 

proposed by Freeman et al [14] for neocortical 

progress or by Wright et al[15] for tumultuous 

elements to meet necessities in neurobiology. In 

dissection of EEG information, diverse disorganized 

measures, for example, correspondence 

measurement, Lyapunov type and entropy are 

utilized within late writing [16-22]. Surmised 

Entropy of human respiratory development amid 

eye-shut strolling and diverse slumber stages was 

mulled over by Naoto et al[23].  

 

INTERNATIONAL SCENARIO 

The electrical signs produced by the cerebrum speak 

to the mind work as well as the status of the entire 

body. This surface potential variety might be 

recorded by attaching a cluster of terminals to the 

scalp, and measuring the voltage between sets of 

these cathodes, which are then separated, increased 

and recorded [24]. Evoked possibilities or occasion 

related possibilities (Erps) are noteworthy voltage 

vacillations coming about because of evoked neural 

action. Evoked potential is started by an outer or 

inner jolt [25]. These electrical indicators reflect just 

that movement which is reliably connected with the 

jolt transforming in a period bolted manner. The 

ERP consequently reflects, with high fleeting 

determination, the examples of neuronal action 

evoked by a jolt [164]. The phantom investigation 

focused around the Fourier convert established 

technique accepts the sign to be stationary, and 

disregards whenever shifting unearthly substance of 

the indicator inside a window [27]. EEGLAB, runs 

under the cross-stage MATLAB environment for 

preparing accumulations of single-trial and/or found 

the middle value of EEG information of any number 

of channels. Accessible capacities incorporate EEG 

information, channel and occasion data importing, 

information visualization, preprocessing, 

autonomous part investigation (ICA) and 

time/recurrence deteriorations including channel 

and segment cross-soundness backed by bootstrap 

measurable routines focused around information 

resampling. EEGLAB capacities are composed into 

three layers. Top-layer capacities permit clients to 

associate with the information through the realistic 

interface without expecting to utilize MATLAB 

sentence structure. Menu alternatives permit clients 

to tune the conduct of EEGLAB to accessible 
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memory. Center layer capacities permit clients to 

alter information transforming utilizing order 

history and intelligent pop capacities [28]. The basic 

illustration with the true EEG information is 

considered so as to purpose the wellsprings of the 

antiques and the wellsprings of valuable sign. It is 

additionally stressed the clinical criticalness of 

every segment and consequently the vitality of ICA 

technique in clinical practice [29-30]. This method 

is utilized to recognize and segregate cadenced 

segments underlying the recordings. In practice it is 

possible to utilize band-pass separating of a known 

settled recurrence band for checking [32]. 

Disintegration of single-trial multi-channel EEG 

recordings onto transiently autonomous and 

spatially stationary source indicators, and in 

addition distinguishing proof and conceivable 

evacuation of antiquities EEG recordings are done 

[33]. The EEG indicator shows the electrical action 

of the cerebrum. The impact of distinctive occasions 

on the EEG sign, and diverse indicator handling 

routines used to concentrate the concealed data from 

the indicator. Straight, recurrence space, time-

recurrence and non-direct systems like connection 

measurement (CD), biggest Lyapunov type (LLE), 

Hurst example (H), diverse entropies, fractal 

measurement (FD), Higher Order Spectra (HOS), 

stage space plots and repeat plots are depicted [34]. 

 

 

TREND IN EEG 

The ideas underlying the quantitative limitation of 

the wellsprings of the EEG inside the cerebrum are 

investigated alongside the present and rising 

methodologies to the issue. The ideas said 

incorporate monopolar and dipolar source models 

and head models running from the circular to the 

more reasonable focused around limit and limited 

components. The forward and converse issues in 

electroencephalography are examined, including the 

non-uniqueness of the backwards issue. The 

methodologies to the result of the opposite issue 

depicted incorporate single and numerous time-cut 

restrictions, proportional dipole confinement and the 

weighted least standard. The different time-cut 

confinement methodology is highlighted as likely 

the best accessible at this point and is examined as 

far as the spatiotemporal model of the EEG. The 

impact of commotion defilement, curios and the 

amount of recording anodes on the correctness of 

source limitation is likewise said. It is proposed that 

the fundamental offer of the base standard is that it 

doesn't expect a model for the sources and gives an 

assessment of the current thickness all around in the 

three dimensional volume of the head. 

 

WHAT HAPPENS DURING THE EEG?  

Amid an EEG rest on the inspecting table or cot 

while something like 20 terminals are appended to 

your scalp. You are asked to unwind and lie first 

with your eyes open, then later with them shut. You 

may be asked to inhale profoundly and quickly or to 

gaze at a glimmering light - both of these exercises 

produce changes in the mind wave designs. On the 

off chance that you are inclined to seizures, it is 

uncommon that you may encounter one amid the 

test. On the off chance that you are continuously 

assessed for a slumber issue, EEG may be 

performed consistently amid the night while you are 

snoozing. Such a recording, which may include an 

assessment of other body capacities amid slumber, 

for example, breath and beat, is alluded to as 

polysomnography. 

 

WHAT HAPPENS AFTER AN EEG? 

At the point when the EEG is carried out, the 

anodes are evacuated and the paste that held them 

set up is washed away with ch3)2co. You may need 

to utilize extra ch3)2co at home to totally evacuate 

the paste. Unless you are heartily having seizures or 

are limited by your specialist, you may drive home. 

In the event that the EEG was performed overnight, 

you ought to orchestrate to have somebody drive 

you home. On the off chance that you quit taking 

anticonvulsant medications for the EEG, you can 

generally begin taking them again. 

 

SOURCEOF EEG ACTIVITIES 

The cerebrum's electrical charge is kept up by 

billions of neurons. Neurons are electrically charged 



 

 

Thomaslin Veron Atheena.J et al JMSCR Volume 2 Issue 9 September 2014 Page 2460 
 

JMSCR Volume||2||Issue||9||Page2454-2467||September-2014 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

2014 

by film transport proteins that pump particles over 

their layers. Neurons are continually trading 

particles with the extracellular milieu, for instance 

to keep up resting potential and to engender activity 

possibilities. Particles of comparative charge repulse 

one another, and when numerous particles are 

pushed out of numerous neurons in the meantime, 

they can push their neighbors, who push their 

neighbors, thus on, in a wave. This procedure is 

known as volume conduction. At the point when the 

wave of particles achieves the cathodes on the scalp, 

they can push or force electrons on the metal on the 

anodes. Since metal leads the push and draw of 

electrons effortlessly, the distinction in push or 

force voltages between any two cathodes might be 

measured by a voltmeter. Recording these voltages 

about whether provides for us the EEG.  

The electric potential produced by an individual 

neuron is dreadfully little to be grabbed by EEG or 

MEG. EEG action thusly dependably reflects the 

summation of the synchronous movement of 

thousands or a great many neurons that have 

comparative spatial introduction. On the off chance 

that the cells don't have comparable spatial 

introduction, their particles don't line up and make 

waves to be identified. Pyramidal neurons of the 

cortex are thought to deliver the most EEG sign in 

light of the fact that they are overall adjusted and 

fire together. Since voltage fields tumble off with 

the square of separation, action from profound 

sources is harder to discover than momentums close 

to the skull.  

 

ALTERNATIVE NAMES,CAUSES,  

SYMPTOMS, TREATMENT AND 

PREVENTION FOR THE DISEASES 

These diseases are detected using EEG: Epilepsy, 

Confusion, Head Injury - First Aid, Sleep Disorders 

- Overview, Alertness - Decreased, Seizures, Brain 

Tumor - Children, Brain Abscess, Encephalitis, 

Narcolepsy, Arteriovenous Malformation - 

Cerebral, Benign Positional Vertigo, Aneurysm in 

the Brain, Delirium Tremens, Creutzfeldt-Jakob 

Disease, Delirium, Dementia, Dementia Due to 

Metabolic Causes, Febrile Seizures, Generalized 

Tonic-Clonic Seizure, Hepatic Encephalopathy, 

Hepatorenal Syndrome, Labyrinthitis, Metastatic 

Brain Tumor, Optic Glioma, Partial (Focal) Seizure, 

Pick Disease, Alzheimer's Disease, Multiple System 

Atrophy and Syphilitic Aseptic Meningitis. 

Below table clearly explains the diseases, its 

alternative name, causes, symptoms and treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISEASE ALTERNATIVE 

NAME 

CAUSES SYMPTOMS EXAM & TEST TREATMENT 

Epilepsy Temporal lobe 

epilepsy 

 

 unusual seizures generalized tonic-

clonic seizure 

 

kidney capacity tests, 

liver capacity tests 

surgery  

Confusion Chronic brain 

syndrome  

 

Brain injury Emotional behavior 

 

 

Brain tumor 

 

_ 

Head injury Head trauma 

 

Traffic accidents 

 
 Bleeding,  swelling 

inside  

_ _ 

Encephalit-is _  Contaminated 

food 

Drowsiness, 

IVomiting 

 

Abnormal reflexes, 

Increased intracranial 

pressure 

Antiviral 

medications, 

Antibiotics 

 

http://www.nytimes.com/health/guides/disease/epilepsy/causes.html
http://www.nytimes.com/health/guides/disease/epilepsy/overview.html
http://www.nytimes.com/health/guides/symptoms/confusion/overview.html
http://www.nytimes.com/health/guides/injury/head-injury/overview.html
http://www.nytimes.com/health/guides/disease/sleep-disorders/overview.html
http://www.nytimes.com/health/guides/disease/sleep-disorders/overview.html
http://www.nytimes.com/health/guides/symptoms/consciousness-decreased/overview.html
http://www.nytimes.com/health/guides/symptoms/seizures/overview.html
http://www.nytimes.com/health/guides/disease/brain-tumor-children/overview.html
http://www.nytimes.com/health/guides/disease/brain-tumor-children/overview.html
http://www.nytimes.com/health/guides/disease/brain-abscess/overview.html
http://www.nytimes.com/health/guides/disease/encephalitis/overview.html
http://www.nytimes.com/health/guides/disease/narcolepsy/overview.html
http://www.nytimes.com/health/guides/disease/arteriovenous-malformation-cerebral/overview.html
http://www.nytimes.com/health/guides/disease/arteriovenous-malformation-cerebral/overview.html
http://www.nytimes.com/health/guides/disease/benign-positional-vertigo/overview.html
http://www.nytimes.com/health/guides/disease/aneurysm-in-the-brain/overview.html
http://www.nytimes.com/health/guides/disease/aneurysm-in-the-brain/overview.html
http://www.nytimes.com/health/guides/disease/delirium-tremens/overview.html
http://www.nytimes.com/health/guides/disease/creutzfeldt-jakob-disease/overview.html
http://www.nytimes.com/health/guides/disease/creutzfeldt-jakob-disease/overview.html
http://www.nytimes.com/health/guides/disease/delirium/overview.html
http://www.nytimes.com/health/guides/disease/dementia/overview.html
http://www.nytimes.com/health/guides/disease/dementia-due-to-metabolic-causes/overview.html
http://www.nytimes.com/health/guides/disease/dementia-due-to-metabolic-causes/overview.html
http://www.nytimes.com/health/guides/disease/febrile-seizures/overview.html
http://www.nytimes.com/health/guides/disease/generalized-tonic-clonic-seizure/overview.html
http://www.nytimes.com/health/guides/disease/generalized-tonic-clonic-seizure/overview.html
http://www.nytimes.com/health/guides/disease/hepatic-encephalopathy/overview.html
http://www.nytimes.com/health/guides/disease/hepatorenal-syndrome/overview.html
http://www.nytimes.com/health/guides/disease/labyrinthitis/overview.html
http://www.nytimes.com/health/guides/disease/metastatic-brain-tumor/overview.html
http://www.nytimes.com/health/guides/disease/metastatic-brain-tumor/overview.html
http://www.nytimes.com/health/guides/disease/optic-glioma/overview.html
http://www.nytimes.com/health/guides/disease/partial-focal-seizure/overview.html
http://www.nytimes.com/health/guides/disease/picks-disease/overview.html
http://www.nytimes.com/health/guides/disease/alzheimers-disease/overview.html
http://www.nytimes.com/health/guides/disease/multiple-system-atrophy/overview.html
http://www.nytimes.com/health/guides/disease/multiple-system-atrophy/overview.html
http://www.nytimes.com/health/guides/disease/syphilitic-aseptic-meningitis/overview.html
http://health.nytimes.com/health/guides/disease/brain-tumor-adults/overview.html
http://health.nytimes.com/health/guides/symptoms/drowsiness/overview.html
http://health.nytimes.com/health/guides/disease/increased-intracranial-pressure/overview.html
http://health.nytimes.com/health/guides/disease/increased-intracranial-pressure/overview.html
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Narcoleps-y Daytime sleep 

disorder 

 

_ Extreme daytime 

sleepiness 

 

 

 

 

_ Avoid heavy meals 

several hours 

before bedtime 

 

Benign 

positional 

vertigo 

Vertigo - 

positional 

 

 problem in the 

inner ear 

 

Feeling like you are 

spinning 

  

EEG 

 
 Antihistamines 

 

 

Aneurysm Aneurysm - 

cerebral 

 

blood vessel is 

injured 

Double vision, 

Loss of vision 

  

 

 MRI  

 

 Being admitted to 

the hospital's 

intensive care unit 

  

 

Delirium 

tremens 
DTs; Alcohol 

withdrawal - 

delirium tremens 

 

occur when stop 

drinking alcohol, 

head injury, 

infection 

 Body tremors, Relieve symptoms, 

Blood chemistry 

results 

_ 

Creutzfeldt-

Jakob Disease 
Transmissible 

spongiform 

encephalopathy 

 

 Chronic wasting 

disease 

Blurred vision, 

Changes in gait, 

Confusion 

 

Nervous 

_ No known cure for 

this condition 

Dementia _ Endocrine 

disorders 
 Language problems 

 

 Ammonia level in the 

blood 

 

_ 

Febrile seizure Seizure - fever 

induced 

 

Ear infections, any 

cold, viral illness 

Muscle tightening,  

may vomit 

 

_ Insert an 

acetaminophen 

suppository 

Tonic-Clonic 

Generalized 

Seizure 

Seizure - tonic-

clonic 

 

single episode Biting the cheek or 

tongue 

 

 

_ _ 

Brain tumor Glioblastoma 

multiforme -  

not malignant, 

invasive, 

cancerous 

changes in identity and 

conduct 

 

bulging fontanelles, 

enlarged eyes 

 

Astrocytoma 

Hepatic 

encephalopathy 

 

Hepatic coma 

 

Dehydration, 

eating a lot of 

protein 

 

breath with a smelly 

 

complete blood tally 

to check for iron 

deficiency 

_ 

Hepatorenal 

syndrome 
_ acute liver 

disappointment 

 

abdominal swelling 

because of liquid 

Confusion, excess 

liquid in the belly 

 

anti-infection 

neomyci 

Labyrinthitis Bacterial 

labyrinthitis 

 

drinking a lot of 

liquor 

 

feeling like you are 

turning, actually when 

you are still 

 

_ Antihistamines 

Metastatic Brain tumor – 

metastatic 
bladder tumor 

 

decreased coordination, 

 

cerebral angiography, 

chest x-beam 

Antacids to control 

stress ulcers 

 

http://health.nytimes.com/health/guides/test/eeg/overview.html
http://health.nytimes.com/health/guides/symptoms/walking-abnormalities/overview.html
http://health.nytimes.com/health/guides/symptoms/confusion/overview.html
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Gliomas Glioma - optic;  

 

happen in 

youngsters 

involuntary eyeball 

development 

cerebral angiography Surgery to evacuate 

the tumor 

Partial (focal) 

seizures 
Focal seizure 

 

_ abnormal muscle 

constriction, muscle 

constriction/unwinding  

- regular 

_ _ 

Pick disease Semantic 

dementia 

 

nerve cells are 

harmed 

not ready to keep work 

 

assessment of the 

brain and conduct 

 

Analgesics, 

anticholinergics 

Alzheimer's 

disease 
Senile dementia - 

Alzheimer's type 

 

hypertension for 

quite  

 

emotional conduct or 

identity,memory 

perception 

Anemia, brain tumor 

 

slow the movement 

of the illness 

Multiple 

system atrophy 

(MSA) 

Shy-Drager 

syndrome 
_ face changes, "mask" 

appearance to face 

 

history of 

manifestations, 

physical examination 

results 

beta-blockers, 

fludrocortisone 

Syphilitic 

aseptic 

meningitis 

Meningitis - 

syphilitic 

 

primary syphilis 

 

changes in vision cerebral angiography medicines for 

seizures 

 

ARTIFACTS 

Biological artifacts 

Electrical signs caught along the scalp by an EEG, 

however that begin from non-cerebral beginning are 

called ancient rarities. EEG information is just about 

constantly polluted by such relics. The sufficiency 

of curios could be expansive in respect to the 

measure of adequacy of the cortical signs of 

investment. This is one of the reasons why it takes 

impressive experience to accurately decipher EEGs  

 

clinically. The absolute most normal sorts of living 

antiquities incorporate:  

1. Eye-actuated curios  

2. ECG (heart) curios 

3. EMG (muscle enactment )-impelled antiques  

4. Gloss kinetic antiquities  

The most conspicuous eye-impelled antiques are 

created by the potential distinction between the 

cornea and retina, which is huge, contrasted with 

cerebral possibilities. At the point when the eyes 

and eyelids are totally still, this corneo-retinal 

dipole does not influence EEG. However, flickers  

 

 

happen a few times each moment, the eyes 

developments happen a few times each second. 

Eyelid developments, happening basically amid 

flickering or vertical eye developments, evoke a 

substantial potential seen for the most part in the 

contrast between the Electrooculography channels 

above and underneath the eyes. A made clarification 

of this potential views the eyelids as sliding anodes 

that short out the decidedly charged cornea to the 

additional visual skin .Rotation of the eyeballs, and 

therefore of the corneo-retinal dipole, expands the 

potential in terminals towards which the eyes are 

turned, and abatement the possibilities in the 

restricting cathodes. Eye developments called 

saccades likewise create transient electromyography 

possibilities, known as saccadic spike possibilities. 

The range of these Sps covers the gamma-band, and 

genuinely jumbles investigation of incited gamma-

band reactions, obliging custom-made relic redress 

approaches. Intentional or reflexive eye flickering 

additionally creates electromyography possibilities, 

yet all the more significantly there is reflexive 

development of the eyeball amid squinting that 



 

 

Thomaslin Veron Atheena.J et al JMSCR Volume 2 Issue 9 September 2014 Page 2463 
 

JMSCR Volume||2||Issue||9||Page2454-2467||September-2014 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

2014 

gives a trademark art factual appearance of the 

EEG.  

Eyelid shuddering ancient rarities of a trademark 

sort were beforehand called Kappa cadence. It is 

typically seen in the prefrontal leads, that is, right 

over the eyes. Some of the time they are seen with 

mental action. They are typically in the Theta (4–7 

Hz) or Alpha (7–14 Hz) range. They were named on 

the grounds that they were accepted to begin from 

the mind. Later study uncovered they were 

produced by fast vacillating of the eyelids, once in a 

while so minute that it was hard to see. They are 

actually clamor in the EEG perusing, and ought not 

to in fact be known as a cadence or wave. 

Accordingly, current use in electroencephalography 

alludes to the marvel as an eyelid vacillating relic, 

as opposed to a Kappa mood.  

Some of these relics could be helpful in different 

applications. The EOG signs, for example, might be 

utilized to identify and track eye-developments, 

which are exceptionally critical 

inpolysomnography, and is additionally in 

customary EEG for evaluating conceivable changes 

in readiness, laziness or slumber.  

ECG relics are truly regular and might be confused 

for spike action. Due to this, present day EEG 

procurement generally incorporates an one-channel 

ECG from the limits. This additionally permits the 

EEG to distinguish cardiovascular arrhythmias that 

are an imperative differential finding to syncope or 

other rambling/assault issue.  

Gloss kinetic relics are created by the potential 

distinction between the base and the tip of the 

tongue. 

 

Environmental artifacts 

Notwithstanding curios created by the body, 

numerous antiquities start from outside the body. 

Development by the patient, or even simply settling 

of the terminals, may cause anode pops, spikes 

starting from a flitting change in the impedance of a 

given cathode. Poor establishing of the EEG anodes 

can result in critical 50 or 60 Hz antique, relying 

upon the nearby power framework's recurrence. A 

third wellspring of conceivable impedance might be 

the vicinity of an IV dribble; such gadgets can result 

in cadenced, quick, low-voltage blasts, which may 

be befuddled for spikes. 

 

Artifact correction 

As of late, free part examination procedures have 

been utilized to redress or evacuate EEG 

contaminants. These procedures endeavor to 

"unmixed" the EEG indicators into some number of 

underlying parts. There are numerous source 

partition calculations, frequently expecting different 

practices or natures of EEG. In any case , the 

standard behind any specific system generally 

permit "remixing" just those parts that would bring 

about "clean" EEG by invalidating the weight of 

undesirable segments . Completely robotized 

ancient rarity dismissal techniques, which utilize 

ICA, have additionally been produced.  

In the last few years, by thinking about information 

from deadened and unparalleled subjects, EEG 

tainting by muscle has been indicated to be much 

more pervasive than had long asgo been 

acknowledged, especially in the gamma extend over 

20 Hz. However, Surface Laplacian has been 

indicated to be compelling in killing muscle 

antiquity, especially for focal anodes, which are 

further from the strongest contaminants. 

 

D. Abnormal activity 

Irregular action can comprehensively be divided 

into epileptiform and non-epileptiform movement. It 

can likewise be differentiated into central or diffuse.  

Central epileptiform releases speak to quick, 

synchronous possibilities in an extensive number of 

neurons in a to a degree discrete territory of the 

mind. These can happen as interracial action, 

between seizures, and speak to a range of cortical 

crabbiness that may be inclined to delivering 

epileptic seizures. Interracial releases are not wholly 

solid for figuring out neither if a patient has 

epilepsy nor where his /her seizure may begin. 

Summed up epileptiform releases frequently have a 

front greatest, yet these are seen synchronously all 

through the whole mind. They are unequivocally 

suggestive of summed up epilepsy.  
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Central non-epileptiform irregular action may 

happen over territories of the mind where there is 

central harm of the cortex or white matter. It 

frequently comprises of a build in moderate 

recurrence rhythms and/or a misfortune of ordinary 

higher recurrence rhythms. It might likewise show 

up as central or one-sided lessening in sufficiency of 

the EEG indicator.  

Diffuse non-epileptiform anomalous movement may 

show as diffuse unusually moderate rhythms or two-

sided moderating of typical rhythm.For example, 

the PBR.  

Intracortical Encephalogram cathodes and sub-dual 

anodes could be utilized as a part of coupled to 

segregate and discretize antiquity from epileptiform 

and other serious neurological occasions.  

More developed measures of strange EEG signs 

have likewise as of late got consideration as could 

be allowed biomarkers for diverse issue, for 

example, Alzheimer's illness . 

 

CONCLUSION 

The characterization of development of EEG 

information focused around the doable option. The 

issue of an ideal biosignal utilized for 

characterization is a typical methodology. An 

alternate issue is the vast intra and between 

individual variability of EEG information. Hence, 

the grouping of models can't be direct summed up to 

the entire populace of subjects. The recommended 

framework can perceive just the development 

related EEG information which was utilized for 

preparing. The low limit of the EEG models is the 

reason that no generalization of models could be 

attained. In this point the utilized methodology 

contrasts from the grouping of different examples is 

conceivable. The utilizing of the EEG arrangement 

models for more distinctive developments and for 

more than one subject is an undertaking for what's 

to come. The following study will be performed on 

a bigger database of EEG signs and for more 

diverse sorts of developments. 

 

 

 

REFERENCES 

1. Tremont EC. Treponema pallidum 

(Syphilis). In: Mandell GL, Bennett JE, 

Dolin R, eds. Principles and Practice of 

Infectious Diseases. 7th ed. Philadelphia, Pa: 

Churchill Livingstone Elsevier; 2009:chap 

238. 

2. Thigpen MC, Whitney CG, Messonnier NE, 

et al. Emerging Infections Programs 

Network. Bacterial meningitis in the United 

States, 1998-2007. N Engl J Med . 2011 

May 26;364(21):2016-25. 

3. Stein KM, Lippman N, Kligfield P. Fractal 

rhythms of the heart. Journal of 

Electrocardiology.1992;24:72–76. 

4. Hoyer D, Schmidt K, Bauer R, Zwiener U, 

Kohler M, Luthke B, Eiselt M. Nonlinear 

analysis of heart rate and respiratory 

dynamics. IEEE Engineering in Medicine 

and Biology Magazine. 1997;16:31–39. doi: 

10.1109/51.566150.  

5. Kaplan DK, Cohen JR. Searching for Chaos 

in fibrillation. Annals NY Academic 

Science. 1991. pp. 367–374.  

6. Duke W, Pritchard WS, Krieble KK. 

Dimensional analysis of resting human EEG 

II: Surrogate data testing indicates 

nonlinearity but not low-dimensional 

chaos. Psychophysiology. 1995;32:486–491. 

7. Boccaletti S, Grebogi C, Lai YC, Mancini 

H, Mazaet D. The control of chaos: Theory 

and applications.Physics 

Reports. 2000;329:108–109. doi: 

10.1016/S0370-1573(99)00096-4. 

8. Glass L, Michel RG, Mackey M, Shrier A. 

Chaos in neurobiology. IEEE Trans Sys 

Man & Cybernatics.1983;13:790–798. 

9. Jaeseung J, Jeong-Ho C, Kim SY, Seol-Heui 

H. Nonlinear dynamical analysis of the EEG 

in patients with Alzheimer's disease and 

vacular dementia. Clin 

Neurophysiol. 2001;18:58–67.  

10. Philippe F, Henri K. Is there chaos in the 

brain? Concepts of nonlinear dynamics and 



 

 

Thomaslin Veron Atheena.J et al JMSCR Volume 2 Issue 9 September 2014 Page 2465 
 

JMSCR Volume||2||Issue||9||Page2454-2467||September-2014 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

2014 

methods of investigation. Life 

Sciences. 2001;324:773–793. 

11. Babloyantz A. In: Evidence of chaotic 

dynamics during sleep cycle. In Dimensions 

and entropies in Chaotic system. Mayer-

Kress G, editor. Berlin: Springer-Verlag; 

1986. 

12. Bessar E. Biophysical and physiological 

systems analysis. London: Addison-Wesley; 

1960. 

13. Mayer G, Layne SC. Dimensionality of the 

human encephalogram. In perspectives in 

Biological Dynamics and Theoretical 

Medicine. In: Koslow SH, Madell AJ, 

Shlessinger MF, editor. Annals NY 

Academic Science. 1987. pp. 504–507. 

14. Rapp PE, Bashore T, Martinerie J, Albano 

A, Zimmerman I, Mess A. Dynamics of 

brain electrical activity. Brain 

Topography. 1989;2:99–118. 

15. Rapp PE. Chaos in the neurosciences: 

cautionary tales from the 

frontier. Biologist. 1993;40:89–94. 

16. Freeman WJ. A proposed name for aperiodic 

brain activity: stochastic chaos. Neural 

Networks.2000;13:11–13. doi: 

10.1016/S0893-6080(99)00093-3.  

17. Wright JJ, Liley DTJ. Dynamics of the brain 

at global and microscopic scales. Neural 

networks and the EEG. Behavioral and 

Brain Sciences. 1996;19:285–320. 

18. Pijn JPM. PhD thesis. University of 

Amsterdam; 1990. Quantitative evaluation 

of EEG signals in epilepsy: nonlinear 

association time delays and nonlinear 

dynamics. 

19. Pijn JP, Velis DN, van der Heyden MJ, 

DeGoede J, van Veelen CW, Lopes da Silva 

FH. Nonlinear dynamics of epileptic 

seizures on basis of intracranial EEG 

recordings. Brain Topography. 1997;9:249–

270. 

20. Rombouts SARB, Keunen RWM, Stam CJ. 

Investigation of nonlinear structure in 

multichannel EEG.Phys Lett 

A. 1995;202:352–358. doi: 10.1016/0375-

9601(95)00335-Z.  

21. Lamberts J, Van den Broek PLC, Bener J, 

Van Egmond J, Dirksen R, Cohen AML. 

Correlation dimension of the human 

electroencephalogram corresponding to 

cognitive 

load. Neuropsychobiology.2000;41:149–

153. doi: 10.1159/000026647.  

22. Bradley E. In: Time-series analysis. 

Intelligent data analysis: An 

introduction. Berthold M, Hand D, editor. 

Berlin: Springer-Verlag; 1999. 

23. Theiler J. Spurious dimension from 

correlation algorithms applied to limited 

time-series data. Phys Rev A.1986;34:2427–

2432. doi: 10.1103/PhysRevA.34.2427. 

24. Noachtar S., Binnie C., Ebersole J., 

Mauguiere F., Sakamoto A . , Westmoreland 

B . A glossary of terms most commonly 

used by clinical electroencephalographers 

and proposal for the report form for the eeg 

findings . The international federation of 

clinical neurophysiology 

.Electroencephalogr .Clin 

.Neurophysiol.Suppl.1999;52:21–40 .  

25. Beebe D .W., Rose D., Amin R.Attention, 

learnings, and arousal of experimentally 

sleep-restricted adolescents in a simulated 

classroom.J.Adolesc.Health.2010;47:523–

525 .   

26. Vidal J .J . Toward direct brain-computer 

communication. Annu. Rev. Biophys . 

Bioeng . 1973 ;2 :157–180  

27. Vidal J .J . Real-time detection of brain 

events in eeg . Proc . IEEE . 1997 ;65 :633–

641 .  

Scherer R . , Muller G . , Neuper C . , 

Graimann B . , Pfurtscheller G . An 

asynchronously controlled eeg-based virtual 

keyboard : Improvement of the spelling rate 

. IEEE Trans . Biomed . Eng . 2004 ;51 

:979–984 .  

28. Duvivier EH, Pollack Jr CV. Seizures. In: 

Marx, JA, ed. Rosen's Emergency Medicine: 



 

 

Thomaslin Veron Atheena.J et al JMSCR Volume 2 Issue 9 September 2014 Page 2466 
 

JMSCR Volume||2||Issue||9||Page2454-2467||September-2014 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

2014 

Concepts and Clinical Practice . 7th ed. 

Philadelphia, Pa: Mosby Elsevier; 2009: 

chap 100. 

29. French JA, Pedley TA. Clinical practice. 

Initial management of epilepsy. N Engl J 

Med . 2008;359(2):166-76 

30. Kornblau DH, Conway Jr EE, Caplen SM. 

Neurologic Disorders. In: Marx JA, 

ed. Rosen's Emergency Medicine: Concepts 

and Clinical Practice. 7th ed. Philadelphia, 

PA: Mosby Elsevier; 2009: chap 173. 

31. Krumholz A, Wiebe S, Gronseth G, et al. 

Practice parameter: evaluating an apparent 

unprovoked first seizure in adults (an 

evidence-based review): report of the 

Quality Standards Subcommittee of the 

American Academy of Neurology and the 

American Epilepsy 

Society. Neurology. 2007;69:1991-2007. 

32. Schachter SC. Seizure disorders. Med Clin 

North Am . March 2009;93(2). 

33. Trescher WH, Lesser RP. The Epilepsies. In: 

Bradley WG, Daroff RB, Fenichel GM, 

Jakovic J, eds. Neurology in Clinical 

Practice . 5th ed. Philadelphia, Pa; 

Butterworth-Heinemann; 2008: chap 71. 

34. Walker SP, Permezel M, Berkovic SF. The 

management of epilepsy in 

pregnancy. BJOG . 2009;116(6):758-67. 

35. C. L. Harden, J. Hopp, T. Y. Ting, et al. 

Practice Parameter update: Management 

issues for women with epilepsy --Focus on 

pregnancy (an evidence-based review). 

Neurology 2009;73;126 

36. Apostolova LG, DeKosky ST, Cummings 

JL. Dementias. In: Daroff RB, Fenichel GM, 

Jankovic J, Mazziotta JC, eds. Bradley’s 

Neurology in Clinical Practice . 6th ed. 

Philadelphia, Pa: Elsevier Saunders; 

2012:chap 66. 

37. Bayer A. Presentation and clinical 

management of dementia. In: Fillit HM, 

Rockwood K, Woodhouse K, 

eds. Brocklehurst's Textbook of Geriatric 

Medicine and Gerontology . 7th ed. 

Philadelphia, Pa; 2010:chap 52. 

38. Camicioli R, Rockwood K. Dementia 

diagnosis. In: Fillit HM, Rockwood K, 

Woodhouse K, eds. Brocklehurst's Textbook 

of Geriatric Medicine and Gerontology . 7th 

ed. Philadelphia, Pa; 2010:chap 51. 

39. Knopman DS. Alzheimer’s disease and other 

dementias. In: Goldman L, Schafer AI, 

eds. Goldman’s Cecil Medicine . 24th ed. 

Philadelphia, Pa: Elsevier Saunders; 

2011:chap 409. 

40. Qaseem A, et al., American College of 

Physicians/American Academy of Family 

Physicians Panel on Dementia. Current 

pharmacologic treatment of dementia: a 

clinical practice guideline from the 

American College of Physicians and the 

American Academy of Family 

Physicians. Ann Intern Med . 2008;148:370-

378. 

41. Biros MH, Heegaard WG. Head injury. In: 

Marx JA, Hockberger RS, Walls RM, et al., 

eds. Rosen's Emergency Medicine: Concepts 

and Clinical Practice . 7th ed. Philadelphia, 

PA: Elsevier Mosby; 2009:chap 38. 

42. Landry GL. Head and neck injuries. In: 

Kliegman RM, Stanton BF, St. Geme JW 

III, et al., eds. Nelson Textbook of 

Pediatrics. 19th ed. Philadelphia, PA: 

Elsevier Saunders; 2011:chap 680. 

43. Blok BK, Newman TM. Syncope. In: 

Tintinalli JE, Kelen GD, Stapczynski JS, Ma 

OJ, Cline DM, eds. Emergency Medicine: A 

Comprehensive Study Guide . 6th ed. New 

York, NY: McGraw-Hill; 2004:chap 52. 

44. Huff JS. Altered mental status and coma. In: 

Tintinalli JE, Kelen GD, Stapczynski JS, Ma 

OJ, Cline DM, eds. Emergency Medicine: A 

Comprehensive Study Guide . 6th ed. New 

York, NY: McGraw-Hill; 2004:chap 259. 

45. Kirsch TD. Head injury. In: Tintinalli JE, 

Kelen GD, Stapczynski JS, Ma OJ, Cline 

DM, eds. Emergency Medicine: A 



 

 

Thomaslin Veron Atheena.J et al JMSCR Volume 2 Issue 9 September 2014 Page 2467 
 

JMSCR Volume||2||Issue||9||Page2454-2467||September-2014 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

2014 

Comprehensive Study Guide . 6th ed. New 

York, NY: McGraw-Hill; 2004:chap 255. 

46. Huff JS, Martin ML. Altered mental status 

and coma. In: Wolfson AB, Hendey GW, 

Ling LJ, et al, eds. Harwood-Nuss' Clinical 

Practice of Emergency Medicine . 5th ed. 

Philadelphia, Pa: Lippincott Williams & 

Wilkins; 2009:chap 14. 

47. Lennihan L. Delirium and Confusion.  In 

Rowland LP, Merritt HH, eds. Merritt's 

Neurology . 12th ed. Baltimore, Md: 

Lippincott Williams & Wilkins; 2009:chap 

2. 

48. Maity A, Pruitt AA, Judy KD, Phillips PC, 

Lustig R. Cancer of the central nervous 

system. In: Abeloff MD, Armitage JO, 

Niederhuber JE et al., eds. Abeloff’s Clinical 

Oncology . 4thed. Philadelphia, PA: Elsevier 

Churchill-Livingstone. 2008: chap 70. 

49. National Comprehensive Cancer Network. 

NCCN Clinical Practice Guidelines in 

Oncology: Central nervous system cancers. 

Version 2.2012. Available 

at: http://www.nccn.org/professionals/physic

ian_gls/pdf/cns.pdf. Accessed November 16, 

2012.  

50. Wilne S, Koller K, Collier J, Kennedy C, 

Grundy R, Walker D. The diagnosis of brain 

tumours in children: a guideline to assist 

healthcare professionals in the assessment of 

children who may have a brain tumour. Arch 

Dis Child . 2010;95:534-539. 

51. Aksamit AJ Jr. Acute viral encephalitis. In: 

Goldman L, Schafer AI, eds. Cecil 

Medicine . 24th ed. Philadelphia, Pa: 

Saunders Elsevier;2011:chap 422. 

52. Bleck TP. Arthropod-borne viruses affecting 

the central nervous system. In: Goldman L, 

Schafer AI, eds. Cecil Medicine . 24th ed. 

Philadelphia, Pa: Saunders Elsevier; 

2011:chap 391. 

53. Borkan JM. Narcolepsy. In: Ferri: Ferri's 

Clinical Advisor. 1st ed. Philadephia, Pa: 

Mosby Elsevier; 2014: 

54. Cao M. Advances in Narcolepsy. Medical 

Clinics of North America.2010; 94(3): 541-

55. 

55. Chokroverty S, Avidan AY. Sleep and its 

disorders. In: Daroff RB, Fenichel GM, 

Jankovic J, Mazziotta JC, eds. In: Bradley's 

Neurology in Clinical Practice. 6th ed. 

Philadelphia, Pa: Saunders Elsevier; 2012: 

chap 68. 

 

 

 

 


