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Abstract  

The emphasis on understanding the human brain and its functioning has been captivating since ages. Rising to this 
challenge, it gives us an insight of who we are. Significant and profound research is taking place in medical field to 
understand the structure and functioning of the brain in micro detailing aspect. There are many techniques and 
methodologies used in the study and diagnosis of brain ailments. ICT has proven to be a strong and supportive hand in 
this field for better understanding and analysis. In this paper the role of ICT in the field of neuro-sciences has been 
elaborated. 
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Introduction 

There is a captivating interest taken by people and 
organisation world over in utilizing the potential of 
digital solutions to enhance physical and mental health 
care system [1]. The recent advances taken place in 
information and communication technologies can take 
significant lead in providing improved health care 
facilities in developing nations where the gap between 
the ratio of health professionals to the number of people 
requiring health support is massive [2]. ICT plays, 
enduring role in four architecture such as Person-
centred ICT architecture, home-centred architecture, 
telehealth service-centred ICT architecture and health 
care institution centred ICT architecture [3]. In this 
work, use of ICT has been emphasized in preventing 
and treating brain diseases. In the process of evolution 
man has been the fittest in their survival.  
 
They have either evolved themselves in the physical 
being or modified the environment to suit according to 
themselves. From the age of primates to homosapiens 
one thing which has shown remarkable change is the 
human brain. Initially it had massive cerebral cortex, in 
proportion to body size, than most mammals, and a very  
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highly developed visual system as required for 
substantial survival then. Gradually, steady increase in 
brain size was observed, particularly in the frontal 
lobes, which are associated with a variety of high-level 
cognitive functions. Cognitive functions are those 
functions which can be defined as the executive 
functions such as self-control, planning, reasoning, and 
abstract thought which is required in day to day life in 
every aspect [4]. The human brain is the most complex 
part of the body [5]. For ages there had been many 
comprehensive researches in this field yet in this zone 
the level of uncertainty is very high.  
 
Though it is protected in the hard skull still it is 
susceptible to injuries and damages. In recent years 
there has been significant increase in the number of 
vehicular accident with subsequent brain injuries. 
Closed head injury are one of the most frequently 
occurring injury [6]. There other ailment of brain 
includes dysfunction of the brain or degenerative action 
of the brain. They can result into Parkinson’s disease, 
Alzheimer, and Dementia. Common brain disease are 
complicated and complex. There is a considerable 
amount of challenge faced in diagnoses as well as 
deciding the treatment for it. Such injuries and 
consequences not only effect the health status of an 
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individual but also socio-economic status of the family 
as a whole [7]. 
 
The structure and functioning of the brain are variable. 
For studying the various aspects of the human brain 
invasively, an animal are used as specimen in laboratory 
conditions for conducive research and studies and for 
non-invasive studies techniques like EEG and 
functional neuro-imaging is utilized. Although 
substantial numbers of meticulous methodology of 
research are employed in this field still there is a huge 
difference between the human brain and the other 
species of animal.  
 
The reports generated from the study done on animal 
specimen are useful in certain areas of physical study 
but during the surgeries the rate of vulnerability is 
soaring. Patients diagnosed with any minor brain 
disease are also at risk because there is a major chance 
of losing other functionality of the body during the 
surgical procedure. Medical professionals, due to 
perplexed surgical exposure were unavailable to give 
proper treatment to their patients. Use of ICT in this 
field can give better surgical exposure and pave way for 
minimally invasive techniques such as endoscopy and 
percutaneous treatments.  
 
Role of ICT in Surgical scenarios- A number of recent 
literature have enlisted the importance of ICT in 
surgical procedures [8][9]. ICT not only helps to target 
the lesion specifically but also provides a method to 
remove the pathology in a meticulous manner. The 
importance of targeted approach towards a lesion by 
endoscopic procedures has been given tremendous 
importance. As per a recent study, percutaneous biopsy 
under image intensifier without anaesthesia helped an 
individual to get rid of a disease which did not cure by 
medical management [10]. Use of navigated robots in 
total knee replacements has become a common scenario 
in hospitals [9]. Navigated spine surgeries using robots 
like Da-vinci etc is also on a rise [11]. A recent 
development in this case is the use of information 
communication to develop three dimensional implants 
or vertebral bodies and aid the process of screw 
placements in spine surgeries [12]. The day is not far 
when ICT will be equally important as the skill of the 
surgeon in performing various procedures of not only 
arthroplasty, spine and brain but also general surgeries. 
 
Challenges faced- Human emotion, feelings, 
behaviour, understanding, decision making and many 

more functions are controlled by the brain. All these 
factors are diverse with different individuals. Although 
there is a significant scientific research and 
development leading to innovative technology, yet 
human brain still persists as a mystery to all. Although 
its robustness, well designed hierarchy, efficiency and 
its ability to work all its age, creativity and its 
judgement towards different situation, differently is 
amazing. No machine in the world can match this 
natural intelligence machine. The speed it functions is 
lightning. All the innovation has the mother as this 
human brain.  
 
The structure of the human brain is complex. There are 
layers, lobes, hierarchy of connections and synapses 
too. All these things are present at the very compact and 
well-designed way. So to understand the design it 
requires understanding of each and every neuron 
present and each and every synapse generated.  

Discussion  

Although the development in this field is incredible yet 
lags in filling the gap of knowledge. In the various 
schools of medicine and neuro-sciences gigantic 
amount of study is taking place to understand the 
conceptual and physicality of the various modes. The 
diagnosis is decided on the basis of the symptoms and 
the syndromes of the patient. Due to the lack of 
essential exposure about the origin of the problem the 
cure and the medicine is slow and less effective. 
Laboratory screening test, genetic testing are the initial 
steps during the diagnosis process followed by X-rays 
and neurological examination which includes MRI, 
EEG, ECG Angiography, biopsy, cerebrospinal fluid 
analysis, CT scan.  
 
As compared to the earlier times when the diagnosis of 
the disease was done by investigating the micro-parts of 
the brain after death, in the present time medical science 
is breathing in new era. Our society is increasingly 
influenced by the modern day innovations brought by 
the information and communication technology 
platform. 
 
Developments due to ICT- With the emergent 
information and communication technologies, 
experimental paradigms such as marked priming and 
binocular rivalry has provided a technique to know 
better the Neural Correlates of consciousness which 
made possible to understand the mechanism responsible 
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for the loss of consciousness during sleep and while 
using anaesthesia [13].Through the world in all the 
school of sciences and medical sciences there is a large 
amount of study is been done to know the root cause 
behind the various genetic mutation occurring and 
resulting in diseases. The study is also done on the 
patient in various brain ailments. Cloud and distributed 
database technology combined with internet and 
modem behaves as a huge knowledge bank globally 
where the studies of various modes of the ailment can 
be done and compared for better analysis. It has brought 
all the symptoms and syndromes and their studies 
together under one umbrella while keeping the details 
of the patient secured. Medical informatics has provided 
a universal biological signature [14]. With this, diseases 
can be flagged and known better which leads to better 
diagnosis and treatment.  
 
This has provided a positive and less risk for the 
patients. It has also initiated personalized drug 
discovery. As different patients show different response 
to the same drugs in the same ailment. The neuro-
informatics tool behaves like a connector between the 
data. It helps in creating the link between the reports of 
different patients in the database and bringing together 
metadata, filling the missing link, and forming a 
complete brain atlas [15]. Neuro-informatics is a strong 
tool which can mine massively for data having recurrent 
patterns and helps in filling the various loop holes in the 
knowledge of the researcher. Brain has been modelled 
in various computing techniques [16].  
 
High power computing model can provide a solution to 
known the minor details of the brain and its sub parts. 
These models are made in such a way that they can 
represent the entire working of the motor and sensory 
nerves, occurrence and stimulation generated by the 
synapses in the neurons present deep within forming the 
basic structure inside it.  
 
They can also give multiple models to understand the 
problem in one phase with different ideologies and 
providing heterogeneous data mining and compacting. 
This can also help in identifying the gaps to be filled in 
the experiment and also to identify the constraining 
parameters that are yet to be measured and compared in 
it. New neuromorphic technologies is a hardware 
developed based on the functioning of the brain. It 
allows implementing the various brain models in the 
low power devices like robots etc and giving an 
overview to understand the simulation of the brain 

under various cognitive capabilities and its behaviour 
and understanding of the changing environment. 3D 
mapping of the brain genes are providing another level 
of analysis. It has begun progressive exploration of the 
neurons connecting to other neurons and the 
connectome.  
 
A Connectome is a comprehensive map of neural 
connections in the brain. It gives a detailed map of 
neurons and synapses giving elaborate explanation of 
the functional and structural connectivity between all 
cortical areas and subcortical structures. The 
development in the field of Imaging has given an upper 
hand to the surgeons globally. It provides the image of 
the brain dissected in manifolds to study and getting the 
accuracy too finest level during the surgeries. 

Conclusion  

The development in the field of information and 
communication started in 1950s. Since then it has 
geared up in every field. The three major goals achieved 
by the ICT in human medical care have already been 
identified such as patient-centred recording and use of 
medical data for co-operative care, process-integrated 
decision support from available medical sources, 
comprehensive patient data which can be used for 
research and development purposes (Health care in the 
information society: A prognosis for the year 2013). As 
per the report ICT and medical knowledge can take a 
leap together. Human brain has always inspired the 
innovation in machines [17].  
 
The computing techniques, programming languages and 
software like artificial neural network are inspired from 
the functioning of the brain [18]. They can provide 
virtual models which can be of credible assistance while 
studying and diagnosing a brain ailment. It could be of 
great help in the treatment as well. Hence role of ICT in 
the treatment of brain ailment is remarkable and it will 
initiate a new era of innovation in the neuro-science 
field.  
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