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The Effectiveness of Tai Ji Quan for Anxiety and Depression 
 By Mustafa M Amin 

                                                                                      

Abstract- Tai Ji Quan is always considered to be an exercise that has the same benefit as other 
exercise when it is done properly. Once considered as a martial art, nowadays, people think that 
practising Tai Ji is one of many ways to prevent illness, and getting a better health. Some studies 
have proven the benefit of Tai Ji in several medical condition, however the efficacy of Tai Ji for 
psychiatric conditions is very limited due to the limitation of variety of studies. Some studies 
propose that Tai Ji might have efficacy in treating anxiety or depression, whether it is as an 
augmentation or a single therapy for the patients.   

Keywords: Tai ji quan, anxiety, depression. 
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I.
 

Introduction
 

ai Ji Quan (Tai Chi Chuan) is one of many types of 
the Chinese martial arts, which originates in the 
village of Chenjiagou in Wenxian county, Henan 

province, China. The first person whose practice and 
taught Tai Ji was Chen Wangting, in the seventeeth 
century, and he introduced a format that recognized as 
the Chen style. Nowadays, there are few styles of Tai Ji 
that have been derived from Chen style, i.e., Yang style, 
Wu (Hao) style, Wu style, and Sun style. Among them, 
Chen style is the oldest style, whilst Yang style is the 
most popular style.1,2

 
Tai Ji has been seen as an 

exercise that can promote prevention of illnesses, 
health, and cultural exchange. 1

 The effect of Tai Ji for health includes its benefit 
to develop good concentration, memory, balance, and 
psychological conditions, e.g., anxiety, and depression.3

 It is thought that its advantage for health is due to “three 
regulations” that is explained in traditional Chinese 
medicine, i.e., posture and movement (body focus), 
breath focus, and meditative component (mind focus).4

 These regulations have been found to reduce markers 
of inflammation and alter cellular immunity, which have 
been linked to depression.5 

II.
 
Tai

 
Ji Quan

 
Tai Ji Quan is originated from Taoism, and 

accomplished in semisquat position. It has 
characteristics which include: 1) breathing mastery and 
mind concentration, 2) whole body effort, and 3) spiral, 
curved, and continous 

 
body   movements. Tai Ji can be

 formed 
 
alone 

 
or as 

 
group 

 
exercise, and it advantages

  
  Author : Departement of Psychiatry Faculty of Medicine University of 
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 consist of emotional, physical, and social functions. Its 
potential use in medicine includes neurological disease, 
orthopaedic disease, rheumatological disease, 
cardiopulmonary disease, cancers, and mental health.1,2 

Tai Ji is also considered as meditative performance to 
promote longevity, stress neutralization, personal 
tranquility, and healing.4

 Tai Ji practice includes relaxed 
breathing, deep mental focus, and slow, deliberate 
movements.6

 
Every Tai Ji practice costs between 3 and 

6 metabolic equivalents (METs), and it activates 
coordination of muscular activities of legs and feet.2

 
A 

person who is practicing Tai Ji will get the same benefit 
as getting a moderate intensity aerobic exercise,2

 
in

 

other word practicing Tai Ji is the same as getting brisk 
walking, competitive table tennis, bicycling with the 
speed between 5 to 9 mph, recreational swimming, and 
other exercises which have moderate activity.7

 
Tai Ji 

Quan is also a low cost exercise due to there are not 
any facility and equipment needed when somebody 
practice it.2

 

Practicing Tai Ji has been proven by research to 
have benefit: 1) improving aerobic capacity, particularly 
in middle-aged and older women and men, 2) 
increasing muscular strength of lower extremities due to 
it is performed in semisquat position, in subjects age 
between 20-45 years, 3) enhancing visual system in 
elderly people with visual impairment, 4) promoting 
proprioceptive function of upper extremities, it has been 
found that the facilitation of perceptual function and 
tactile acuity in Tai Ji practitioners are due to their focus 
on specific mental attention on the upper extremities 
and body, 5) advancing vestibular system in patients 
with dizziness and balance disorders, i.e., patients who 
did Tai Ji training showed improvement in their 
Dizziness Handicap Inventory Scores, patients with 
vestibulopathy showed improvement in their

 

vestibular 
rehabilitation, and in older people it has been proven to 
imprve the up to and go test, backward deflection, 
forward deflection, and the maximum sway area, 6) 
several studies have found that Tai Ji training is fruitful in 
the elderly, particularly on falls prevention and balance 
function, 7) older people who practice Tai Ji routinely, 
have reported improvement in their daily activities, 8) 
reducing anxiety, perceived stress, anger-tension, and 
improving mood state.2 
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Abstract - Tai Ji Quan is always considered to be an exercise 
that has the same benefit as other exercise when it is done 
properly. Once considered as a martial art, nowadays, people 
think that practising Tai Ji is one of many ways to prevent 
illness, and getting a better health. Some studies have proven 
the benefit of Tai Ji in several medical condition, however the 
efficacy of Tai Ji for psychiatric conditions is very limited due to 
the limitation of variety of studies. Some studies propose that 
Tai Ji might have efficacy in treating anxiety or depression, 
whether it is as an augmentation or a single therapy for the 
patients.



III. Tai Ji and Anxiety 

Tsai et al,8 have found that Tai Ji practice has 
reduced state anxiety and trait anxiety, significantly. 
Zheng  et al,9 have reported a protocol in people who is 
healthy but stressed, Tai Ji activity was done 5 hours a 
week, for 6 weeks, however they have not published the 
result yet. A Meta-Analysis study by Wang et al,10 has 
shown that practicing Tai Ji has beneficial effect on 
anxiety. They did a meta –analyses from a total 42 
studies which included 27 studies from English 
databases, and 15 studies from the Chinese, and found 
that Tai Ji practice led to positive effects in reducing 
anxiety. However, a different result has been reported by 
Saeed et al,6 when treating anxiety as a disorder, Tai Ji 
has not got any effectiveness.   

IV. Tai Ji and Depression 

In a review by Saeed et al,6 they have written 
that older patients with depression has gained benefit 
from Tai Ji practice, they thought that the benefit of Tai Ji 
comes from paracticing it in a group format. whilst in a 
review and meta-analysis by Wang et al10, they 
concluded that when compared to waitlist controls, 
education controls, sham exercise controls, martial arts 
controls, and routine medication, Tai Ji proved to 
improve patients with depression. Chou et al11 studied, 
Chinese older patients with depression who got Tai Ji, 
gained reduction in their scale for depression, 
compared to patietnts who got no teatment at all. 
Lavretsky et al5 studied that when Tai Ji practice was 
used as augmentation in geriatric patients with 
depression who received escitalopram, it showed better 
reduction of depression symptoms, compared with 
those who received escitalopram and health education.  
Another study by Yeung et al12, who studied 39 Chinese 
Americans patients who diagnosed with Major 
Depressive Disorder got positive results in practising Tai 
Ji, in which they thought that Tai Ji would have beneficial 
effect for MDD. In general, Tai Ji paractice might help 
patients with depression, particularly in the erlderly. 

V. Conclusion 

 Tai Ji is originated from China, and it has been 
proven to have efficacy in several medical illnesses. In 
its origin country the practice of Tai Ji has begun from 
few hundreds years ago, and people have thought that 
it can promote health, and prevent illness. Studies have 
shown that people who practice Tai Ji will get benefit as 
getting a moderate intensity aerobic exercise, a low cost 
exercise, and almost no side effects to be known when 
practicing Tai Ji. 
 Whilst Tai Ji has been proven by many studies to 
have beneficial effect in some medical conditions, 
however the effect of Tai Ji in psychiatric illnesses is very 
limited due to there are not many study support its 

effect. The efficacy of Tai Ji can only be seen on two 
psychiatric conditions, i.e., 1) anxiety, the results of Tai 
Ji on anxiety varies in which some studies suggest it 
migh have benefit for anxeity syndrome but not as a 
disorder, 2) depression, patients with depression as a 
syndrome or disorder have found that Tai Ji has helped 
them to get reduction on their depression score, 
however attention should be made in relation with these 
results due to several studies were done in particular 
population, i.e., in older patients with depression and in 
Chinese population. In conclusion, at the moment the 
effect of Tai Ji is limited in treating depression, 
particularly in older patients. Future studies should be 
done with more variety of psychiatric illnesses to get 
result of the beneficial effect of Tai Ji for psychiatric 
patients.  
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Pediatric Hydrocephalus; A Statistical and Historical Approach 
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Abstract- Purpose: The purpose of this study was to determine the clinical statistical collection of 
pediatric hydrocephalus with emphasis on pathology to investigate the epidemiology of pediatric 
hydrocephalus. 

Materials and Methods: We performed respectively analysis of the pediatric patients younger than 
18 years  with or suspected of hydrocephalus in our neuropediatric centre since 2001. Data were 
obtained from our neuropediatric centre database and from hospital admission records of the 
university hospital of Homburg. After the patient selection procedure and sort out the 
hydrocephalus patients were a total of 193 children registered at the University Hospital of 
Homburg Children Medical Centre, between June 2001 and March 2009. The patients were 
under age and mechanism of hydrocephalus distributed.   

Keywords: hydrocephalus, peditric neuroradiology, intracerebral pressure. 
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Pediatric Hydrocephalus; A Statistical and 
Historical Approach 

R. Omidi-Varmezani 

Abstract- Purpose: The purpose of this study was to determine 
the clinical statistical collection of pediatric hydrocephalus with 
emphasis on pathology to investigate the epidemiology of 
pediatric hydrocephalus. 

Materials and Methods: We performed respectively analysis of 
the pediatric patients younger than 18 years  with or 
suspected of hydrocephalus in our neuropediatric centre since 
2001. Data were obtained from our neuropediatric centre 
database and from hospital admission records of the 
university hospital of Homburg. After the patient selection 
procedure and sort out the hydrocephalus patients were a 
total of 193 children registered at the University Hospital of 
Homburg Children Medical Centre, between June 2001 and 
March 2009. The patients were under age and mechanism of 
hydrocephalus distributed.  

Results: The presence of congenital malformations at hospital 
admission was the strongest predictor of hydrocephalus 
followed by intracerebral tumor. The most affected children 
were still in neonatal period. 

Conclusion: using clinical data and empirical modelling 
strategy, we were able to categorize and analyse the most 
common background diseases which cause hydrocephalus. 

Keywords: hydrocephalus, peditric neuroradiology, 
intracerebral pressure. 

I. Anatomical Aspects 

a) Anatomy: Ventricular system of the Brain 

The ventricular system of the brain consists of a 
continuous communicating system of five fluid-filled 
cavities whose inner walls are lined with ependymal 
cells. Each ventricle possesses a choroid plexus. CSF is 
produced by modified ependymal cells of the choroid 
plexus found in all components of the ventricular system 
except for the cerebral aqueduct and the occipital and 
frontal horns of the lateral ventricle. The cavities are 
numbered and comprise the cerebral aqueduct, the 
unpaired 3rd and 4th ventricles and paired lateral 
ventricles. 

The 4th
 
ventricle is a roughly pyramid-shaped 

cavity that is bounded ventrally by the medulla and pons 
and its floor is called the rhomboid fossa. The roof of the 
ventricle is incomplete and is formed from the anterior 
medullary velum and the posterior medullary velum. The 
apex passes upward into the cerebellum at a point 
called the apex or fagtigium. 

 
Cerebrospinal 

 
fluid (CSF)

 
 

  
 

 

can flow from the 4th ventricle into the subarachnoidal 
space through two apertures. The foramen of Luschka is 
an opening of the lateral recess into the subarachnoidal 
space in the region of cerebellar flocculus. There is a 
more important aperture, the foramen of Magendie, 
which lies caudally in the ventricular roof. Most of CSF 
outflow from the ventricle occurs via this aperture. 

From the 4th ventricle a narrow channel called 
the cerebral aqueduct runs into the 3rd ventricle. This is 
a relatively narrow channel that runs between the two 
medial walls of the  diencephalon. The roof of the 
ventricle consists of a tela choroidea and a lining of 
ependyma and pial cells, from which a choroid plexus 
protrudes into the cavity of the ventricle. The medial 
walls of the paired thalami from the most of the walls of 
the 3rd ventricle, and the hypothalamus supplies the 
floor and the basal part of the lateral walls. Rostrally, the 
boundary of the 3rd  ventricle defined by the lamina 
terminalis and the anterior comissure. At the rostral end 
there is a small extension of the ventricle called the optic 
recess, and there is a small downward extension called 
the infundibular recess where the infundibulum extends 
downwards towards the pituitary gland. 

The 3rd ventricle communicates with the lateral 
ventricles through two interventricular foramina, or 
foramina of Monro. These are apertures between the 
anterior end of the thalamus and the column of the 
fornix. The lateral ventricles are the largest of the 
ventricles, and have a pared, irregular appearance. On 
each side there are anterior and posterior horns and a 
central body. The roof of the anterior horns is formed by 
the corpus callosum and its medial wall by the septum 
pellucidum. Each lateral wall and the floor is supplied by 
the head of the caudate nucleus. The body extends 
rostrally from the interventricular foramina to the 
splenium of the corpus callosum. The corpus callosum 
forms the roof of the body portion, and the floor is 
contributed to by a number of structures, these being 
from lateral to medial the caudate nucleus, vena 
terminalis, stria terminalis, thalamus, choroid plexus and 
fornix. The posterior horn extends caudally into the 
occipital lobe; its roof is formed by part of corpus 
callosum.     

b) Physiology of Cerebrospinal Fluid  
Cerebrospinal fluid (CSF) appears in response 

to degeneration of primitive mesenchyme (meninx 
primitive) that surrounds the brain. Though the exact 
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timing of CSF formation is not understood, CSF 
circulation from the ventricles to the subarachnoid 
space does not occur until after formation of the 4th 
ventricle outlet foramina at the 9th to 10 th week of 
gestation. 

c) Flow of Cerebrospinal Fluid 
Approximately 60% of CSF is produced by the 

choroid plexus. The rate of the CSF volume in a neonate 
is approximately 50 ml. 

The cerebrospinal fluid (CSF) is an ultrafiltrate of 
plasma actively secreted into the cerebral ventricles by 
the choroid plexus, a highly vascularised and perfused 
lining of the ventricles. Average blood flow through the 
cerebral circulation is about 0.5 ml/min/g of brain tissue, 
and flow to the choroid plexus is about ten times higher. 
The choroid plexus supplies at least 75% of the CSF, 
which is also derived from the interstitial fluid (ISF), 
which is produced by the endothelial cells of the blood-
brain barrier in the choroid plexus. The transformed ISF 
is pumped into the subarachnoid space as CSF across 
the pial-glial membranes. CSF passes through the 
ventricles and into the subarachnoid space through the 
foramina of Magendie and Luschka. A 3rd source of 
water for CSF is provided by the complete oxidation of 
glucose by brain parenchymal cells. The subarachnoid 
space is a cavity between the arachnoid membrane and 
pia mater surrounding the brain and spinal cord. CSF 
flows through the cisternae and trabeculae of the 
subarachnoid space, which, when filled with CSF, 
provides buoyancy for the brain, effectively reducing its 
weight from around 1400 g to about 45 g when it is 
suspended in CSF. The trabeculae are delicate columns 
of tissue bridges tethered to the arachnoid mater, which 
strengthen the subarachnoid space and this provide 
stable support for the brain within its fluid cushion of 
CSF. 

CSF flows into the ventricles and through the 
subarachnoid space, driven by two forces. There is (i) 
the gradient set

 
up between the point of secretion of 

CSF into the ventricles from the choroid plexus to the 
point where CSF drains through the arachnoid villi into 
the venous sinuses, and (ii) the mechanical propulsion 
provided by the pulsing of the cerebral arteries in the 
subarachnoid space and the movement of the 
trabecular tethers. CSF is propelled through the choroid 
plexus into the ventricles with a driving pressure of 
about 15 cm of water. CSF exits the subarachnoid 
space back into the venous system through the 
arachnoid villi by means of a hydrostatic pressure-
dependent mechanism.

 

The sites of CSF absorption remain 
controversial. It is widely accepted that arachnoid villi 
are the major sites of absorption. Various studies have 
also suggested that a portion of CSF drains through the 
perivascular and perineural spaces into the lymphatics 

or through the capillaries of the brain and the spinal 
cord.  

The flow of CSF must be regulated to prevent 
the build-up of excess pressure on brain tissue. This is 
achieved through the regulation of water flow across the 
blood-brain barrier, both at the level of the ISF and the 
level of glial and neuronal and intracellular fluid. ISF 
constitutes about 15-20% of the total tissue weight, and 
is the principal source of extracellular fluid in the brain. 
Cerebral capillary walls are less permeable than those of 
peripheral capillaries, and the flow across into the CSF 
is balanced by the return of CSF to the plasma 
compartment. CSF flows through the ventricles and the 
subarachnoid space at the rate of about 0.3 ml per 
minute. Neurons and glia contribute to the maintenance 
of normal hydrostatic pressures through the activity of 
their membrane ion transporters. CSF flow is turned over 
about three times in 24 hours. CSF provides not only a 
buffering and cushioning system for brain, but also 
carries many substances such as trophic factors and 
nutrients. 

d) Blood-Brain Barrier 
The Blood-brain barrier is a collective term 

referring to a complex system of metabolic, physical, 
and transport filters or barriers that control access of 
blood-borne chemicals to the brain. These barriers 
maintain an optimal and stable physico-chemical 
environment within which the CNS can operate. The 
blood-brain barrier consists, broadly, of two main 
compartments: the choroid plexus, and the CNS 
capillary bed. 

The choroid plexus serves as a blood-CSF 
barrier through the specialized structure of ependymal 
cell lining of the plexus. The endothelial cells are bonded 
by thight junctions that bar the passage of high 
molecular weight substances. This is what is generally 
meant by the blood-brain barrier. Unlike the capillaries 
of the general circulation, choroid plexus cells have no 
intercellular pores and fenestrations. Instead, there are 
numerous microvilli, and the cells contain several 
enzymes that transport ions, such as NA+ and K+, and 
metabolites, such as glucose. 

The endothelial cells of brain capillaries lie on a 
basement membrane, which is surrounded by end feet 
of the astrocytes. Endothelial cells, like those of the 
choroid plexus, are joined by tight junctions and 
possess the same ion and metabolite transport 
systems. There are very few pinocytotic ventricles in 
these cells. And no fenestrations. The brain capillary bed 
is enormous, and has been estimated to cover the area 
of a tennis court. The CNS capillary bed is also 
sometimes referred to as the blood-ECF (extracellular 
fluid) barrier, while the choroidal plexus is the blood-CSF 
barrier. 

The tight junctions may break down or be 
breached under certain pathological conditions. Tumor 
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development may be accompanied by the formation of 
new capillaries at the site of lesion. These capillaries are 
not closely apposed to astrocytes, and they have 
intercellular pores and fenestrations that permit 
substances to pass through that are not normally 
allowed. This is of diagnostic value; if a tumor is 
suspected, the patient is injected with an amino acid 
that penetrates to the tumor and can be visualized there 
by scanning technics. Thight junctions may be forced 
open in patients with hypertension, leading to cerebral 
edema and headaches, and, in severe cases coma. 

The brain is not uniformly impermeable to 
blood-borne components. Circulating macromolecules 
can breach the blood-brain barrier at the 
circumventricular organs. These are seven areas at the 
ependymal border  of the 3rd   and 4th ventricles, where 
hydrophilic solutes can pass through capillaries. The 
pineal body makes melatonin, and is thought to be 
involved in certain brain rhythms. The area postrema, 
which lies at the caudal end of the 4th ventricle, is in 
close contact with the nucleus of the tractus solitarius. 
This site allows passage of chemical stimuli that trigger, 
for example, the vomiting reflex. The organum 
vasculosum of the lamina terminalis lies in the wall of the 
3rd ventricle, and seems to mediate water balance 
through vasopressin. The subfornical organ in the dorsal 
wall of the 3rd ventricle mediates drinking behaviour via 
angiotensins signals. 

II. Embryology 

The structures of the ventricular system 
embryologically deriver from the centre of the neural 
tube (the neural canal), between the 4th and 8th weeks.  
Within each of the brain vesicles the neural canal 
expands into a cavity termed the primitive ventricle. In 
the rhombencephalon this will become the 4th ventricle 
and in the mesencephalic cavity becomes the cerebral 
aqueduct (aqueduct of sylvius). The 3rd ventricle forms 
within the diencephalon, while paired lateral ventricles 
form within the cerebral hemispheres. 

III. Hydrocephalus; Definition and 
Background 

The term hydrocephalus has a Greek origin and 
literally means ‘water on the brain’. Hydrocephalus is 
one of the most common sequelae of any insult to a 
child’s CNS. It occurs almost in 1 in 2000 live births, and 
is associated with one third of all CNS malformations. 

IV. Historical Sketch of Brain 
Architecture  

The 160- year history of research on the brain 
cortex has been well described by several authors 
(Soury 1899, Scarff 1940, Rasmussen 1947, Lorente de 
No` 1949, Walker 1957, Creuzfeld 1983,…). According 

to Clarke and Dewhurst ‘The story of discovery of 
cerebral architecture is of particular fascination and 
relevance because it not only reveals a sequence of 
intriguing notions, but also contributes to our 
understanding and appreciation of the modern view’ 
(fig. 1).   

V. Historical Approach 

Increased intracerebral pressure and its 
manifestation in children was already known in ancient 
time and can lead to a fatal course which has been 
described as early as more than 4000 years ago. 
Richard (16) studied the published literature about 
pathologic findings in skeletons dating 2500 BC, finds 
numerous hydrocephalic skulls. The most famous of 
these is may be that of Pharaoh Ikhnaton (13). 

The first scientific description of hydrocephalus 
is assigned to Hippocrates. He describes 
hydrocephalus symptoms as headache, visual 
disturbance and nausea and explains the situation as a 
liquefaction of the brain caused by epileptic insults. 

The first precise anatomic detail of 
cerebrospinal fluid and especially of the median 
aperture of the fourth ventricle had been described by 
Claudius Galen of Pergamon (130-200 AD), using  
animal models. Since the seminal work of Galen of 
Pergamum, cerebral liquor dynamics have been object 
to concentrated medical research [2]. According to 
Galen theory the CSF wouldn’t flow  through the pituitary 
or cribriform plate into the oral or nasal cavity.   

The first anatomical-pathological classification 
of intracerebral fluid collections is performed by Galen: 

“There are four kinds of hydrocephalus: 
between the brain and the meninges, between the 
meninges and the bone, between the bone and 
pericranium, and between the bone and the skin. We 
treat hydrocephalus between the skin and the 
pericranium with two or three free incisions; that 
between the meninges and the brain is incurable” 
(translated by Quin 1814)(17). 

Later on, during the Renaissance was the 
dissection of human body for the first time allowed and 
this led to applying and observating anatomy and of 
course opened a new perspective to pathological 
anatomy of human being. 

The first illustration and 3D model of the 
ventricular system drawn from a dissected human brain 
appeared in 1505-1510 by Leonardo da Vinci. Leonardo, 
like all physicians until the nineteenth century, had no 
knowledge of the outlets of the fourth ventricle. 

Vesalius’s epochal achievement came in 1551 
with the first scientific description of hydrocephalus 
based on a human necropsy (second edition of De 
Humani Corporis Fabrica Libri Septem, 1555): “I 
observed [a disease] in Augsburg in a 2-year-old girl 
whose head had grown in 7 months more or less to a 

Pediatric Hydrocephalus; A Statistical and Historical Approach

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

7

V
ol
um

e 
X
V
  

Is
su

e 
1 

V
er
sio

n 
I

© 2015   Global Journals Inc.  (US)

Y
e
a
r

20
15

  
 

(
DDDD

)
A



size that was not surpassed in bulk by any man’s head I 
ever saw. This disease was what ancients called 
hydrocephalus, from water which is stored in the head 
and gradually collects. In this girl’s case, however, the 
water had not collected between the skull and its outer, 
surrounding membrane or the skin, where doctors’ 
books teach that water is deposited in other cases, but 
in the right and left ventricles of the cavity of the brain 
itself. The breadth of these cavities had so increased 
and the brain itself was so distended that they contained 
about 9 pounds of water, or 3 Augsburg wine measures, 
so help me God (17)... Just as the brain itself at the 
vertex was membrane-like in thinness, indistinguishable 
from its own membranous covering, so was the skull 
membranous” (15).  

“... the base of the skull was in correct 
proportion to that of the young child before her head 
took on abnormal proportions. Nevertheless, the 
cerebellum and entire base of the skull were in their 
natural state; and so also were the extensions of the 
nerves”. “...found no water in any other places but the 
ventricles of the brain, which were enlarged to the extent 
that I have stated” [17]. These experiments ended the 
more than 2000-year-old misinterpretation of 
hydrocephalus as a collection of fluid outside the brain 
and made the way free for further observation of the 
circulation of the CSF and its pathophysiology.  

Vesalius examined the patient while she was still 
alive and, was surprised to observe “that the girl had full 
use of all her senses,” and that “such a great force of 
water had been accumulated for so long in the 
ventricles of the brain without more extensive 
symptoms” [18].  

Pacchioni (1665–1726) described in 1701 the 
arachnoid granulations, but still assumed they were a 
site of CSF secretion. As for the resorption of CSF, he 
supposed that the brain was surrounded by a 
rhythmically contracting muscle propelling the “lymph” 
of the brain into the venous sinuses by way of “lymph 
nodes” [12]. Fantoni discovered the resorptive function 
of Pacchionian granulations and the Flow of CSF the 
venous sinuses in 1738.  

On the basis of autopsy observations published 
Giovanni Battista Morgagni (1682–1771) several cases 
of hydrocephalus. In one case he described low lying 
cerebellar tonsils, what we know as Arnold-Chiari 
malformation.  

Albrecht von Haller (1708–1777) discovered the 
foramina of Luschka and, published in 1747, was the 
first to present as a hypothesis the modern theory of 
CSF circulation [17, 18]. 

Appearing in 1842, Francois Magendie’s (1783–
1855) anatomical studies of the pachymeninges in the 
posterior fossa and spinal canal contained a new 
description of the caudal opening of the fourth ventricle, 
which had been discovered by Galen but later went 
unrecognized by Vesalius, Willis, and others. He 

proposed a “reverse theory” of CSF circulation in which 
fluid was produced at the brain surface, flowed into the 
ventricles through the foramen of Magendie, and was 
resorbed by the choroid plexus. Modern medical-
historical research thus tends to regard  him as an 
obstacle to progress rather than a contributor [18]. 
Nonetheless, it is to him that we owe the hypothesis that 
occluded CSF pathways can cause hydrocephalus [19], 
which was definitively proven by Hilten in 1879. He was 

also, in 1841, the first to measure CSF pressure, 
employing suboccipital puncture in a dog. 

Robert Whytt of Edinburgh (1714-1766) was the 
first who performed systematic, clinical neurological 
experiments on hydrocephalus patients. In 1768 he 
described differences in the clinical course of the 
disease that depend on whether the infant patient had 
open or closed sutures. Diaphany, the transillumination 
of a fluid-filled skull when the cortical mantle is extremely 
attenuated, was discovered by Bright in 1831 [34], and 
the “cracked pot sound” by Macewen in 1893 [1]. Many 
early reports of ventricular puncture contained rough 
estimates of CSF pressure, but Quincke was the first to 
measure it precisely in 1891 with a water column 
manometer in both the ventricle and the spinal sac [14]. 
Walter Dandy and Kenneth Blackfan of the Johns 
Hopkins Hospital (Baltimore) presented the first animal 
model of hydrocephalus in 1913 [11] by blocking the 
aqueducts of dogs with small pieces of cotton. They 
went on to occlude selectively the right and left foramina 
of Monro. Dandy also demonstrated that animals 
subjected to such occlusions would not develop 
hydrocephalus if the choroid plexus had been excised 
[10]. Further experimental landmark studies were made 
by Weed in the 1920s and by Bering, Sato, Davson, 
Pappenheimer, Rubin, Welch, Milhorat, and Raimondi in 
the 1960s and 1970s.  

By 1970, various linear measures have been 
used; however these often did not correlate well with 
changes in volume [3, 4]. Modern volumetric methods 
based on computed tomography emerged with a series 
of publications in 1978 [5–7]. At the same time, 
mathematical models of the cerebrospinal fluid system 
have been developed to study intracranial liquor kinetics 
[8]. In the late 1980s, first quantitative studies based on 
magnetic resonance imaging (MRI) were published. An 
elegant method to derive separate measures for 
intracranial and ventricular CSF volumes from two 
sagittal MR projection images was proposed by Grant et 
al. [2, 9]. 

 
   

1.
 

Classic Bulk Flow Theory
 

According to this model, hydrocephalus occurs 
as a result of imbalance between the production and 
absorption of CSF. It can result from increase in CSF 
flow or decreased CSF uptake.
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VI. Mechanisms of Hydrocephalus 



2. Hemodynamic Model For CSF Circulation 
Greitz et al have proposed a hemodynamic 

model for CSF circulation and a new view on the 
pathogenesis of hydrocephalus. The model is based on 
the concept that the absorption of CSF occurs through 
the capillaries in the CNS rather than arachnoid 
granulations and villi. They postulated that, in systole, 
there is expansion of the intracranial arteries, which 
increases ICP. In diastole, there is inflow of CSF from 
the spinal canal, causing elevation of pressure in the 
subarachnoidal space. Therefore, there is increased 
pressure in the CSF spaces during the entire cardiac 
cycle, which in turn compresses the venous outlets, 
causing increase in outlet resistance and venous 
counter pressure. This pressure is necessary to keep 
the intracerebral veins sufficiently distended to 
accommodate the normal cerebral flow. 

The traditional communicating hydrocephalus is 
renamed restricted arterial pressure hydrocephalus in 
the Greitz model. Obstructive hydrocephalus has been 
termed venous congestion hydrocephalus. 

Classification of Hydrocephalus in Newborns 
and Infants: 

Infants with ventriculomegaly typically present 
with macrocephaly. It is critical and often difficult to 
differentiate between ventriculomegaly caused by 
communicating hydrocephalus, which requires shunting, 
and ventriculomegaly related to benign extra-axial fluid 
of infancy, which does not require intervention. These 
babies should therefore be assessed clinically for other 
signs of elevated ICP, such as bulging fontanelles and 
sutural diastasis. Infants with macrocephaly should be 
evaluated with imaging to assess for ventricular 
dilatation. 

Because of the inability of the cranium to 
expand as quickly as in infants, older children with 
hydrocephalus have a more acute presentation. They 
may have the classical triad of headache, vomiting, and 
lethargy. Children developing chronic hydrocephalus as 
a result of slowly expanding lesions typically present 
with persistent morning headache, and intermittent 
vomiting. Papilledema is often observed. Pyramidal tract 
sign, more severe in lower extremities, are encountered. 

In general hydrocephalus can be divided into two main 
functional groups: 

1.
 

obstructive (non-communicating): block proximal to 
the arachnoid granulations. On CT or MR shows a 
enlargement of ventricles proximal to block.

 

2.
 

commuicating (non-obstructive): CSF circulation 
blocked at level of arachnoid granulations.

 

3.
 

Hydrocephalus ex vacuo
 

Ventriculomegaly 
associated with increased ICP is termed 
hydrocephalus. It is crucial to differentiate it from 
ventriculomegaly due to loss of cerebral tissue 
(cerebral atrophy), accelerated by certain disease 
processes. It is not really true hydrocephalus.

 

4. CT/ MR criteria of hydrocephalus Computer 
tomography, and nowadays increasingly MR, are 
primary modalities to quantitatively define 
hydrocephalus. Some are presented here. 

VII. Hydrostatic Hydrocephalus 

Hydrostatic hydrocephalus is suggested when either (2) 
A. the size of both temporal horns is >= 2mm in 

width, and the sylvian and interhemispheric fissures 
and cerebral sulci are not visible 
or 

B. both TH are >= 2mm, and the ratio FH/ID > 0.5 ( 
where FH is the largest width of the frontal horns, 
and ID is the internal diameter from inner-table to 
inner-table at this level). 

Other features suggestive of hydrostatic hydrocephalus 
are: 
1. periventricular low density on CT, or periventricular 

high intensity signal on T2 W on MR suggesting 
transependymal absorption or migration of CSF 

2. ballooning of frontal horns of lateral ventricles 
(“Mickey Mouse” ventricles) and 3rd ventricle 

3. used alone, the ratio FH/ID: 
 < 40%  normal 
   40-50%              borderline 
    >50%  suggests hydrocephalus 

4. Evan’s ratio: ratio of FH to maximal biparietal 
diameter > 30% 

5. sagittal MR may show upward bowing of the corpus 
callosum 

VIII. Hydranencephaly 

A post-neurulation defect. Total or near-total 
absence of the cerebrum, with intact cranial vault and 
meninges, the intracranial cavity being filled with CSF. 
There is usually progressive macrocrania, but head size 
may be normal specially at birth, occasionally 
microcephaly may occur. Facial dysmorphism is rare. 

May be due to a variety of causes, the most 
commonly cited  is bilateral internal carotid artery 
infarcts (which results in absence of brain tissue 
supplied by the anterior and middle cerebral arteries 
with preservation in the distribution of the posterior 
cerebral artery). May also be due to infection (congenital 
or neonatal herpes, toxoplasmosis, equine virus). 

Less affected infants may appear normal at 
birth, but are often hyper irritable and retain primitive 
reflexes (Moro, grasp, and stepping reflex) beyond 6 
month. 

Progressive enlargement of CSF spaces may 
occur which can mimic severe hydrocephalus. It is 
critical to differentiate the two since hydrocephalus may 
be treated by shunting which may produce some re-
expansion of the cortical mantle. In case of 
Hydranencephaly shunting my be performed to control 
head size, but unlike the case with maximal 
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hydrocephalus, there is no restitution of the cerebral 
mantle. 

IX. External Hydrocephalus 

 

•
 

enlarged subarachnoid spaces over the frontal 
poles in the first year of life

 

•
 

may be distinguished from SDH by the “cortical vein 
sign” 

•
 

ventricles are normal or minimally enlarged
 

•
 

usually resolves spontaneously by 2 years of age
 

Enlarged subarachnoid space seen in infancy 
(primarily in the first year of life) usually accompanied by 
abnormally increasing head size with normal or mildly 
dilated ventricles. There are often enlarged basal 
cisterns and widening of the anterior interhemispheric 
fissure. No other symptoms or signs should be present. 
Etiology is unclear, but a defect in CSF resorption is 
postulated. External hydrocephalus may be a variant of 
communicating hydrocephalus. No predisposing factor 
may be found in some cases, although may be 
associated with some craniosynostoses (especially 
plagiocephaly) or it may follow interventricular 
hemorrhage or superior vena cava obstruction.

 

X.

 

Arrested Hydrocephalus

 

Most clinicians use these terms to refer to a 
situation where there is no progression deleterious 
sequelae due

 

to hydrocephalus that would require the 
presence of a CSF shunt. Patients and families should 
be advised to seek medical attention if they develop 
symptoms of intracranial hypertension.

 

Arrested hydrocephalus satisfies the following criteria in 
the absence of a CSF shunt:

 

1.

 

near normal ventricular size

 

2.

 

normal head growth curve

 

3.

 

continued psychomotor development

 

a)

 

Entrapped fourth ventricle

 

Isolated or entrapped fourth ventricle, as the 
name implies, is a 4th

 

ventricle that neither 
communicates with the 3rd

 

ventricle (through the sylvian 
aqueduct) nor with the basal cisterns (through the 
foramina of Luschka or Magendie). Usually seen with 
chronic shunting of  the lateral ventricles, especially with 
post-infectious hydrocephalus or in those with repeated 
shunt infections. Possibly as a result of adhesions  
forming from prolonged apposition of the ependymal 
lining of the aqueduct due to the diversion of CSF 
through the shunt. The choroid plexus of the 4th

 

ventricle 
continues to produce CSF which enlarges the ventricle 
when there is 4th

 

ventricular outlet obstruction at the level 
of the arachnoid granulations.

 
 
 
 

XI. Etiologies of Hydrocephalus 

Hydrocephalus is either due to subnormal CSF 
reabsorption, or rarely to CSF overproduction (as with 
some choroid plexus papillomas; even here, 
reabsorption is probably defective in some as normal 
individuals could probably tolerate the slightly elevated 
CSF production rate of the tumor). 

*congenital 

•
 

Chiari Type 1 malformation: hydrocephalus may 
occur with 4th

 
ventricle outlet obstruction

 

•
 

Chiari Type 2 malformation and/or 
myelomeningocele

 

•
 

Primary or secondary aqueductal stenosis
 

•
 

Dandy-Walker malformation: atresia of foramina of 
Luschka and Magendie

 

•
 

Associate with spinal malformation (e.g. spina 
bifida)

 

*acquired
 

•
 

post-hemorrhagic
 

•
 

Infectious 
 

•
 

secondary to mass: neoplastic and non-
neoplastic

 

•
 

neurosarcoidosis
 

•
 

constitutional ventriculomegaly: asymptomatic, 
needs no treatment

 

•
 

associate with spinal tumors
 

a)
 

Signs and symptoms of Hydrocephalus in children
 

1.

 
irritability, headache, nausea and vomiting

 

2.

 
cranium size enlarges at a rate more than facial 
growth

 

3.

 
fontanelle bulging

 

4.

 
enlargement and engorgement of scalp veins: 
due to reversal of flow from intracerebral sinuses 
due to increased intracranial pressure

 

5.

 
Macewen’s sign: cracked pot sound on 
percussing over dilated ventricles

 

6.

 
6th

 

nerve (abducens) palsy: the long intracranial 
course is postulated to render this nerve very 
sensitive to pressure

 

7.

 
“setting sun sign”(upward gaze palsy): parinaud’s 
syndrome

 

from pressure on region of suprapineal 
recess

 

8.

 
hyperactive reflexes

 

9.

 
splaying of cranial sutures 

 

10.

 
papilledema

 

11.

 
gate changes

 

b)

 
Occipital-frontal circumference (OFC)

 

The OFC should be followed in every growing 
child. Generally, the OFC of a healthy infant should 
equal the distance from crown to rump.

 

Normal head growth:

 

Any of the following may signify 
treatable conditions such as Hydrocephalus and should 
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prompt an evaluation of the intracranial contents (e.g. 
CT, ultrasound, MR, ...): 

1. upward deviations (crossing curves) 
2. continued head growth of more than 1.25 cm/wk 
3. OFC approaching 2 standard deviations above 

normal 
4. head circumference out of proportion to body 

length or weight, even if within normal limits for 
age. 

These conditions may also be seen in the 
“catch-up phase”of brain growth in premature infants 
after they recover from their acute medical illnesses.  

XII. Patients and Methods 

a) Study Design 
The study design, selection of the patients and 

clinical grouping classification have been described 
previously. The patients younger than 18 years at the 
time of the first registration in the university hospital 
Homburg with a confirmed diagnosis of hydrocephalus 
due to radiological and/or clinical examination were 
eligible for study. All of the select patients have at least 
one cranial MRT with special T2 sequence and/or  
phase contrast sequence (CSF flow measurement). 

Clinical group assignment was based upon 
type of pathogenesis (Table 1). The submitting 
institutions classified patients into one of the seven 
groups at the time of registration or diagnosis. Within 
each clinical group, patients were classified in different 
subgroups. 

b) MRT Data Analysis 
Hypotheses of the pathogenesis of diseases 

associated with abnormal cerebrospinal flow dynamics 
often concentrate only on the bulk flow of the 
cerebrospinal fluid.  

With the introduction of modern software’s of 
magnetic resonance imaging (MRI) a new era of brain 
research was heralded and new neuroradiological 
developments became possible. In order to gain further 
knowledge about the dynamics in the ventricular 
system, detailed models of the ventricular system and 
flow simulations including pulsatile information are 
needed. Characterization of subject-specific flow 
patterns is highly desired.  

All examinations were performed on a 1.5-T 
scanner (Magnetom Vision; Siemens Medical Systems, 
Erlangen, Germany). Beside other standard sequences, 
a fast MR sequence based on the RARE allows the 
determination of cerebrospinal fluid flow with a flow 
sensitivity below 1 mm/sec. The noninvasivity and the 
very short acquisition time make this sequence a 
attractive tool for a variety of CSF-flow dependent 
disorders like the determination of different types of 
hydrocephalus. 

193 patients 83girls, 110 boys, 0 to 18 years old 
at the time of the first diagnosis, there were 18 patients 

who was not exactly obvious when the first 
hydrocephalus diagnosis occurred, patients who 
referred to our clinic from other hospitals) with already 
known or suspected diagnosis at the registration time 
with MR imaging  are included in our study, as well the 
patients with special features of hydrocephalus, e.g. 
hydrocephalus ex vacuo, Hydranencephaly, etc. All 
images were reported by at least two neuroradiologists 
at the time of examination. The MR images were not 
retrospectively reviewed.  

XIII. Results 

a) Group Characteristics 
A total of 193 patients were enrolled. Most of 

the patients were younger than 1 year (129pt., 67%), a 
total of 152 patients (78.8%) were younger than 4 years. 
The first diagnostic age of 18 patients (9%) were 
unknown. A total of 83 patients were female (43%), and 
110 patients (57%) were male (fig. 2). 

We classified the patients into the one of the six 
clinical groups depend on pathogenesis of 
hydrocephalus at the time of diagnosis regardless of 
initial diagnosis. 

Within each clinical group, patients were divided 
in different subgroups, as a direct cause of 
hydrocephalus. 

The distribution of patient characteristics for all 
eligible patients and each clinical group is given in Table 
1. The percentages of patients by clinical groups I, II, III, 
IV, V, VI und VII were, respectively, intracerebral mass 
16%(31), skull trauma 1.5% (3), congenital 
malformations 51.3% (99), premature (defined as 
younger than 36 weeks of age) 14.5% (28), ex vacuo 
6.2% (12), intracerebral hematoma 5.2% (10) and post 
infection 5.2% (10) . 

i. Group I: Intracerebral Mass 
The age of patients ranged from 0 to 18 years, 

15 male and 16 female. The most frequent primary 
tumor were low grade astrocytom 29% (9), glioma 16% 
(5), meduloblastoma 12.9% (4) and hemangioma 9.65 
(3). Kelloid cyst and plexus papilloma had 6.5% (2) 
each, ependymoma, craniopharyngeoma, epidermoid 
and cavum vergae cyst 3.2% (1) each. (Fig. 3).  
ii. Group II: Skull Trauma 

3 patients in this group (0, 2 and 11 years old, 1 
male and 2 female) are characterized by post traumatic 
brain damage, one patient with suspected shaken baby 
syndrome. The other patient experienced asphyxia 
(hypoxic brain damage) after bathing accident (almost 
drowning). The third patient had an auto accident with 
consequently intracerebral hematoma.  
iii. Group III: Congenital Malformation 

Table 2 gives the distribution of patients 
according to different congenital malformations. As you 
see congenital malformation is the most populated 
clinical group with the most subgroup components. 
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Noticeably are the majority of patients, almost 74% (73) 
prenatal or immediately postnatal at the first year after 
birth have developed hydrocephalus. 16 Infants (16%)  
have hydrocephalus unclear genesis, 26 of patients 
(26%) suffered under multiple morbidity, most of them 
(88%,23) combination of Chiari malformation and spina 
bifida. 10 patients (10%) had aqueduct stenosis. 9 
patients isolated spina bifida and 5 patients isolated 
Chiari malformation. 
In addition there were 14% (14 patients) premature 
children.  
iv. Group IV: Premature  

25 patients (89.2%) developed a rapid 
secondary hydrocephalus after intracerebral bleeding, 3 
infants (10.8%) had a primary not bleeding-associated 
intracerebral pressure of unknown origin. 
v. Group V: Ex Vacuo 

Patients in group V have actually no 
intracerebral pressure sign or symptoms, nevertheless 
they show typical hydrocephalus morphology. We 
consider these patients as a separate group. This 
category counts 12 patients (6.2%), 8 male and 4 
female, most of them (8 pt., 66.7%) are still in their first 
year of life, 2 patients younger than 2 years old.  
vi. Group VI: Intracerebral Bleeding 

Some of the children who are classified into 
group II and IV show intracerebral bleeding (especially 
premature children) as a result of trauma or prematurely 
birth.  

There were no direct radiological evidence of 
pathological back ground (of hematoma). To 
homogenize our groups we decided to add a separate 
class of patients who had secondary intracranial 
hematoma not as a result of traumatic accident or 
prematurely birth. 

A total of 10 patients (5.2%), 5 male and 5 
female were registered in this group, most of them 
younger than 1 year (7 pt., 70%), 40% (4 pt.) had a 
bleeding unknown origin. Aneurysma, angioma, 
subdural hematoma and AVM counts 40% of the 
patients (4 pt.). 
vii. Group VII: Post Infection 

A total of 10 patients (5.2%), 7 male and 3 
female developed hydrocephalus due to a CNS 
infection. Most of the patients were in first year of their 
life (6 pt., 60%), 2 patients younger than 3 years, 1 child 
was 5 and another one 8 years old. The most cause of 
CNS infection was Toxoplasmosis (4 pt., 40%) and 
second place meningitis tuberculosa (3 pt., 30%). 
Furthermore one case of CMV infection, one case of E-
coli infection and one patient with meningitis unclear 
genesis is observed in this population. 

b) Analysis and Discussion 
The central clinical concern of hydrocephalus is 

not with the abnormal size of the ventricles but the 

deformity of the brain tissue and its consequences. 
Large pressure differences are not needed to cause 
communicating hydrocephalus; small gradients in 
pressure can slowly enlarge the ventricles with little ICP 
elevation.  

Periventricular areas are the most stretched and 
deformed, and the blood vessels are elongated and 
compressed, resulting in ischemia. The tissue away 
from the ventricular surfaces can be compressed by 
displacing extracellular fluid and is, at least initially, 
spared from neuropathological changes. 

A high-quality MRI of a subject displaying the 
relevant brain anatomy (white matter, gray matter, 
ventricular spaces) is obtained.  Phase contrast 
sequences and reconstruction tools are applied and 
images are produced to show CSF flow. 

Several important clinically relevant deductions 
can be reached from this analysis. First of all, most of 
the children with different form of hydrocephalus are 
born or develop this during the first year of the life. 
Unregard to 9% unknown first diagnostic age, we had 
about 67% of all pediatric hydrocephalus whom were 
younger than one year. On the other side there is a 
gender related distribution of hydrocephalus in infants 
(43% female, 57% male) 

A related point is that 51, 3% of high ICP was a 
consequence of congenital malformations. This can 
explain the high incidence of hydrocephalic situation 
acutely after birth. The common etiologies for 
malformation associated ventriculomegaly are listed in 
Table 2. 

As you see Chiari malformation associated or 
not associated with spina bifida is a major cause of 
hydrocephalus (about 30%). It consists of protrusion of 
the cerebellar tonsils and adjacent parts of the inferior 
cerebellum through the foramen magnum into the upper 
cervical canal with obliteration of the cisterna magnum. 
It is not considered an abnormality of closure of the 
neural tube but rather a dysplasia of the base of the 
calvarum and cervical vertebrae. Development of a 
Chiari I anomaly in patients who are initially normal 
during infancy has been observed. 

Evaluation of the groups shows that the second 
populated group (intracerebral tumor) is mostly 
inhomogeneous what age the patients concerned and 
reaches its first peak (19,4%) among the younger than 
one year old babies. Astrocytoma and glioma with 
respectively 29% and 16% are the common causes of 
Hydrocephalus in this group. Astrocytoma, the second 
most common posterior fossa neoplasm is the first most 
observed cause of hydrocephalus. These children 
present with signs of raised intracranial pressure 
secondary to hydrocephalus resulting from compression 
of the fourth ventricle by the neoplasm. Eightyfive 
percent of cerebellar astrocytomas are pylocytic, and 
15% are fibrillary type. 
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The distribution of patients in post traumatic 
and post infectious hydrocephalus is Shows the least 
population, respectively, 1,5% (3 patients) and 5,2% (10 
patients). These two groups have also a wide pattern 
age distribution. 

Toxoplasmosis is produced by a coccidian 
parasitic protozoan (Toxoplasma gondii). The typical 
triad of findings in infants with congenital toxoplasmosis 
meningoencephalitis is hydrocephalus, chorioretinitis 
and gliosis in the region of the aqueduct of sylvius. 

Tuberculous meningitis the second major cause 
of hydrocephalus occurs when tuberculosis bacteria 
(Mycobacterium tuberculosis) invade the CNS. The 
infection usually begins elsewhere in the body, usually in 
the lungs, and then travels through the bloodstream to 
the meninges where small abcesses (called 
microtubercles) are formed. When these abcesses 
burst, TB meningitis is the result. Infants and previously 
unvaccinated children whose parents or grandparents 
were born in a country with a TB incidence have a higher 
chance of infection. 

Non traumatic ICB is a significant cause of 
hydrocephalus in infants and children. The common 
causes are mostly unknown (40%). For a 1.5 –T MRI 
scanner, the appearance of hemorhage is as follows: 

-
 

A hyperacute hemorrhage in the biochemical form 
of oxyhemoglobin is isointense or hypointense on 
T1-weighted and hyperintense on T2-weighted 
images.

 

-
 

An acute hemorrhage (7 hours to 3 days old), is in 
the deoxyhemoglobin form and is isointense or 
hypointense on T1-weighted and hypointense on 
T2-weighted images.

 

-
 

The subacute stage (1 week old) is in an 
intracellular methemoglobin form and 
demonstrates hyperintensity on T1-weighted and 
hypointensity on T2-weighted images.

 

The most common intracranial abnormality in 
preterm infants is ICH. Primary germinal matrix 
hemorrhage is probably caused by fluctuations in 
cerebral blood flow. Intraventricular bleeding is most 
often preceded by germinal matrix hemorrhage. Some 
believe increased venous pressure may play a role in 
the pathophysiology of intraventricular hemorrhage. An 
important complication of intraventricular hemorrhage is 
posthemorrhagic hydrocephalus. This occurs because 
of the following:

 

-
 

The clot obstructs the ventricular system, most 
often at the aqueduct or at the foramina of 
Luschka or Magendie.

 

-
 

Obliterative arachnoiditis. This occurs most often 
in the posterior fossa.

 

-
 

Reactive changes such as resorption or secretive 
malfunction of the subarachnoid pacchionian 
granulation occur.

 

There are about 11% premature infants with 
hydrocephalus without an ICB or other defined genesis 
of high ICP. 
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Type 2 Neurofibromatosis in a Patient 
Originating in a Twin Pregnancy - Case Report 

Mihaela Lungu 

Abstract-  This case report discusses a 26 year old patient 
diagnosed with Type 2 Neurofibromatosis (NF), who has a 
twin sister. The patient exhibits infantile encephalopathy, 
mental retardation and type 2 NF, while her twin sister is 
perfectly healthy and does not exhibit any lesions on the 
neuroimaging examination. 
Keywords:  type 2 nf, twin pregnancy, multiple tumors 
on the nervous system.  

I. Introduction 

ype 2 NF is a dominant autosomal hereditary 
disease triggered by a mutation which inactivates 
the tumor-suppressor gene on the 22p12 

chromosome. Gene mutations may also occur 
randomly, in infrequent instances of the disease.  

The disease’s occurrence is 30-40 in 100.000, 
evenly split among genders and half of the patients have 
first degree relatives who also carry this disease. 

The role of hormones and growth factors in the 
disease’s pathogenesis is currently unknown. 

The disease is characterized by the 
development of benign tumors, mostly in skin, eye, bone 
and nervous tissue. About 20% of the tumors can 
undergo a malign sarcomatous transformation. The 
neurofibromas in skin tissue grow during late childhood 
and teenage years. About a third of the patients exhibit 
apparent cutaneous indicators, while roughly two thirds 
of the patients require examinations to identify them. 
These skin neuromas are pressure-sensitive and painful 
to the touch. Neurological effects typically start around 
the age of thirty, by exhibiting symptoms triggered by 
the development  of a uni- or bilateral neuroma on the 
acoustic-vestibular (VIII) nerve: progressive hear loss, 
vertigo, gait and standing trouble,. Other typical 
symptoms may include optic nerve gliomas, with 
blindness, optical atrophy and exophthalmia. The 
emergence of a neuroma may also affect the trigeminal 
nerve. In rare situations, the debut can be a spinal 
neuroma. The neurological symptomatology may evolve 
through the onset of multiple cranial or spinal 
meningioma which triggers epilepsy, radicular or 
medullar compression, mental retardation, cranial and 
peripheral nerve affections or other effects. The number 
and size of tumors increases with time. Seventy percent  
of  meningiomas are small, located fronto- basally. 
 

 

 

Silvio’s aqueduct stenosis may also occur, along with 
secondary internal hydrocephaly.  

There are also abortive forms of the disease, 
which require the investigation of heredo-colateral 
history.  
The Manchester Diagnosis Criteria for Type 2 NF: 
1. Bilateral vestibular schwanoma, or first degree 

relative with Type 2 NF with unilateral vestibular 
schwanoma.  

2. Two of the following: meningioma, schwanoma, 
glioma, neuromas, posterior subcapsular cataract.  

3. One vestibular schwanoma and two of the following: 
meningioma, schwanoma, glioma, neuromas, 
posterior subcapsular cataract. 

4. Two or more meningioma and one unilateral 
vestibular schwanoma or two of the following: 
meningioma, schwanoma, glioma, neuromas, 
posterior subcapsular cataract. 

Acoustic-vestibular bilateral schwanoma is the 
most representative for the Type 2 NF.  

Existing at birth, the disease may sometimes 
become apparent only at puberty, when it starts evolving 
very quickly.  

The clinical diagnosis is confirmed via 
neuroimaging: MRI, CT-scan. 

The neurosurgical treatment aims the excision 
of surgically-reachable tumors. The typical medication 
includes antiepileptic drugs, and radiation therapy is 
also an option. 

It is important to obtain genetic advice, although 
males suffering from Type 2 NF usually have low fertility.  
This case study will showcase a 26 year old female 
patient diagnosed with type 2 NF, while her twin sister is 
healthy and does not present lesions under 
neuroimaging examination. 

D.A., female, 26 years old, originating from twin 
birth, was diagnosed at birth with infant encephalopathy, 
and later diagnosed with slight mental retardation.  

Her family history indicated that the father 
exhibited left ear deafness and several angiofibroma-
type elements at chin level, although he has rejected 
any neuroimaging investigations. In October 2014, after 
an acute vestibular syndrome, he had a MRI evaluation 
and he was diagnosed with an infiltrativ glioama of the 
middle brain. Her father’s brother also exhibited many 
skin neuromas, not investigated through neuroimaging 
techniques. 

T 
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Starting from puberty, the patient exhibited 
neurofibroma-type cutaneous lesions located on the 
upper back, whose number and size have increased in 
time. 

In 2006, the patient exhibited increasingly 
severe gait trouble which became paraplegic spasms, 

neuro-clinical examinations suggesting potential 
medullar compression. Dorsal vertrebo-medular MRI 
revealed a tumorous formation in the T9 medullar 
region, which was surgically removed following a 
psamomatose meningioma:  

Figure 1 :  Dorsal  psamomatos meningioma-MRI 

In 2008, the tumor re-emerged at the same 
level, which was again addressed through a new 
surgical procedure. 

In 2009, the patient was diagnosed with a 
cranial-spinal meningioma which was partially excised. 

Figure 2 :  Junctional meningioma 

In March 2012, the patient exhibited loss of 
hearing with her right ear , diminished visual accuracy 
for her left eye and oculomotor nerve paresis.  Her 

cerebral MRI found a plated meningioma in the fronto-
basal right region, multiple bilateral supratentorial  
meningioma smaller than 10 mm in diameter, a right 
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cerebellar meningioma and a ponto-cerebellar right 
angle expansion process, affecting the right internal 

auditory conduit, probably a neuroma located on the 
acoustic-vestibular nerve. 

Figure 3 :  Cerebellar tumor, right ponto-cerebellar angle tumor 

Figure 4 :  Right pontocerebellar angle tumor 

Type 2 Neurofibromatosis in a Patient Originating in a Twin Pregnancy - Case Report

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

17

V
ol
um

e 
X
V
  

Is
su

e 
1 

V
er
sio

n 
I

© 2015   Global Journals Inc.  (US)

Y
e
a
r

20
15

  
 

(
DDDD

)
A



Figure 5 :  Cerebellar tumor and right ponto-cerebellar angle tumor 

In June 2012 a 50 Gy dose of radiation was 
used to address the cerebellar tumor process. 

In October 2012, a brain and spinal 
neuroimaging reassessment revealed the relapse of the 
cranio-spinal meningioma which encased the vertebral 
artery at the right parasagittal bulbous-spinal junction up 
to the C1-C2 level, the growth of the cerebellar right 
angle expansion process, the emergence of an intensely 
gadolinium-absorbing in the Meckel cavum, probably a 
left trigeminal neuroma, growth of the front-basal 
meningioma. The cerebellar meningioma remained the 
same, multiple small bilateral supratentorial 
meningioma, with the emergence of six new lesions. 
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Figure 6 :  Multiple small bilateral supratentorial meningioma 

 

Figure 7 :  Fronto-bazal meningioma and multiple supratentorial meningioma 
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Figure 8 :  Optic nerve glioma 

Gamma Knife surgery was considered at that 
point, however the patient is currently treated solely on a 
symptomatic base only, and is periodically subjected to 
medical checks. She has no seizures, but there are 
important gait disturbances. 

II. Discussion 

In conclusion, following the Manchester criteria 
the patient could be diagnosed with Type 2 NF, 
probably inherited from her father. The illness started at 
birth, as the patient was early diagnosed with infant 
encephalopathy).  However, the illness manifested itself 
clinically during puberty, first being revealed as spinal 
meningioma, later the front-basal meningioma emerged 
and eventually the characteristic acoustic-vestibular 
nerve neuroma and the rest of the supratentorial 
meningioma showed up.  

The difference between this particular case and 
other related ones is that the patient is one of two twins. 
While her twin sisters skull-spine neuroimaging 
examination confirmed a perfect health, the patient 
suffered from infant encephalopathy, mental retardation, 
and later exhibited symptoms corresponding to Type 2 
NF, with multiple neurological symptoms determined by 
the intra-cranial and intra-spinal expansion processes. 
In this case, Type 2 NF, a dominant autosomal 
hereditary disease, has only affected one of the 2 twins 
(whether they are monozygotic or not is not clear). 
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Introduction- Antiplatelet therapy comprises a group of drugs used in the treatment of valvular 
heart disease, cardiac stents, rhythm disorders, pulmonary embolism and cerebrovascular 
diseases (1). The patients followed-up by regular measurement of the haemostatic parameters 
usually miss their follow-up visits due to the social reasons and are exposed to uncontrolled side 
effects of these drugs. The people admitting for the side effects of anticoagulant therapy are 
commonly seen in the emergency department because of the increased use of this group of 
drugs (2,3).   
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I. Introduction 

ntiplatelet therapy comprises a group of drugs 
used in the treatment of valvular heart disease, 
cardiac stents, rhythm disorders, pulmonary 

embolism and cerebrovascular diseases (1). The 
patients followed-up by regular measurement of the 
haemostatic parameters usually miss their follow-up 
visits due to the social reasons and are exposed to 
uncontrolled side effects of these drugs. The people 
admitting for the side effects of anticoagulant therapy 
are commonly seen in the emergency department 
because of the increased use of this group of drugs 
(2,3). Bleeding is the most common side effect of oral 
anticoagulants. Although the majority of the cases of 
intracerebral hemorrhage diagnosed in the emergency 
department are the spontaneous intracerebral 
hematomas, the patients who were using anticoagulants 
with regular follow-up visits and admitted to the 
emergency department following the trauma also 
constitute a great proportion of these cases. It is well-
known that even a mild trauma may have serious 
consequences in people under anticoagulant therapy. 
Furthermore, the mortality rate is high in people aged 
over 65 years who had admitted to the emergency 
department with head trauma despite not using the 
anticoagulants (4). Traumatic intracerebral hemorrhage 
are seen as intraparenchymal, subdural or epidural 
hematoma (5,6,7,22).  

II. Materials and Methods 

This study included 17 patients with head 
trauma and using antiplatelet therapy and who admitted 
to the neurosurgery clinic at Eskisehir Osmangazi 
University between the years 2007 and 2012.  The 

comorbidities, indications for oral anticoagulant use, 
initial INR value (measured by the clot based method) 
and CT findings of the patients were evaluated 
retrospectively. The patients were classified  as  having  
mild  or severe head trauma   depending  on  the  
neurological  symptoms and radiological  findings   at   
the   time  of   admission. 

The patients with a Glascow Coma Scale score 
of 13 and over and having no pathological condition that 
requires surgery were considered as having mild head 
trauma. The first group of patients were those who had 
no pathological condition requiring surgery according to 
the computed tomography (CT)  findings at the time of 
admission (mild head trauma) but in whom surgical 
treatment required during the follow-up in intensive care 
unit because of the increasing intracerebral hemorrhage 
despite the discontinuation of anticoagulant therapy. 
The second group included the patients who had a 
pathological condition requiring surgery at the time of 
admission (severe head trauma) and in whom 
hemostatic parameters deteriorated due to the use of 
anticoagulants. This last group of patients was 
evaluated by hematology and cardiology departments 
and hemostatic parameters were immediately brought 
to normal according to the recommendations. Third 
group of patients were those who did not require 
surgery at the time of admission (mild head trauma) but 
in whom hemostatic parameters deteriorated. The 
patients followed up in the intensive care unit received 
medical treatment according to the recommendations of 
departments relevant to their diseases requiring 
anticoagulants and spontaneous resorption of 
hematoma has been observed in a controlled manner 
(Table 1). 

Table 1 :  Patient groups 

 GKS INR Medical Treatment Surgery 
Group I over 13 over 3 Yes yes 
Group II 8-13 over 3 Yes yes 
Group III over 13 3 and lower Yes no 
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 Chi-square test was used in the two-way tables 

to determine the relationship between the variables. 
Windows-based SPSS 21.0 program was used for all 
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Table 2 : 
 
Relationship between INR levels and mortality

 
Table 3 :  Relationship between GKS and INR in admission 

The CT imaging was performed in all patients 

who were on anticoagulant therapy before the head 
trauma. According to the CT images, surgery was 

required in 14 patients and was not in 3patients. Of the 
patients, 11,8 % were diagnosed as epidural hematoma, 

52,9 % as subdural hematoma and 35,3 % as 
intraparenchymal hematoma. 

 

All patients requiring surgery were treated with 
vitamin K and FFP (fresh frozen plasma) replacement 
was performed prior to surgery. INR value was 
maintained in normal limits.
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statistical analysis. P<0.05 was considered as 
statistically significant.

III. Statical Results

Of the 17 patients included to the study, 7 were 
female and 10 were male. The mean age of the patients 
was 60 years (range 35-84 years), with 10 % of them 
were over the age of 65 years. Mortality rate was 
significantly higher in patients over 65 years of age (p 
<0.05). On the other hand, there was no significant 
relationship between the gender and mortality. All the 
patients were using 10 mg warfarin as the oral 
anticoagulant and the indication for warfarin use were 
cardiac valve replacement (29,4%), atrial fibrillation (17,6 

%) or vascular thrombosis (52,9 %). In parallel with our 
findings, the most common indications for the use of 
warfarin have been reported in the literature to be 
vascular thrombosis and heart valve disease (4,8). 
Warfarin treatment has been discontinued in all patients 
at the time of admission. 

The need for emergency surgery and mortality 
rate were found to be significantly higher among the 
patients with an INR value of 3 or more at admission 
(p<0.05) (Table 2). Moreover, in accordance with severe 
head trauma, GCS score at admission was significantly 
lower in patients with an INR value of 3 or more 
(p<0.05) (Table 3). 



 

 

IV. Discussion 

The most severe side effect of the antiplatelet 
drugs with the highest mortality rate is intracerebral 
hemorrhage. Simple traumatic head injuries should be 
even considered as important in this group of patients 
and the headache, nausea, vomiting, or progressive 
neurologic deficits following the trauma should suggest 
intracerebral hemorrhage (8). The findings may not 
occur immediately after the trauma. Clinical and 
radiological findings of ongoing active bleeding become 
evident in the first 24 hours with the increasing 
intracerebral hemorrhage (9).  

Although the mechanism of post-traumatic 
intracerebral hemorrhage in patients on antiplatelet 
therapy is not clear, the inhibition of repair mechanisms 
against the damage to the vessel wall caused by a 
minor trauma may be responsible from the post-
traumatic intracerebral hemorrhage in patients using 
warfarin (9). It may also be explained by the fact that the 
wound healing in the cerebral tissue begins in 3-4 days 
after the surgical procedure and with gliosis 
characterized by astrocyte proliferation and glial fibrillary 
acidic protein production. The risk of bleeding increases 
with the deterioration of the balance between clot 
formation and lysis due to the anticoagulant therapy 
(10). 

The most important prognostic factors in these 
patients include INR value at the time of admission and 
duration of warfarin usage, which may affect the 
mortality and hematoma progression (11,12). The INR 
(International normalized ratio) value is calculated by 
dividing thepatient’s prothrombin time (PT) to the 
laboratory’s mean PT value for normal patients. INR is 
not expressed in any units and ranges between 0.9 and 
1.1 in normal population. The mortality rate is higher 
than 60% in patients with an INR value of 3 or over at the 
time of admission (13,14). The most common cause of 
uncontrolled increases in INR value is the lack of regular 
follow-up visits. The other important prognostic factors 
on CT imaging are the initial hematoma volume and shift 
effect.   

Chronic use of anticoagulant drugs comprises 
5% of the overall drug usage (15). The incidence of 
bleeding as a complication of oral anticoagulant usage 
has been reported to range from 0.8 to 3.5% (16). 
Previous studies have demonstrated that 6-24% of 
intracerebral hemorrhages results from using antiplatelet 
therapy. A considerable proportion of the patients are 
known to use the antiplatelet therapy for prophylaxis. It 
should be noted that prophylactic use of these drugs in 
patients with no absolute indications may lead to serious 
consequences.  

The first to do in the management of this group 
of patients is immediately discontinuation of antiplatelet 
therapy and to restore the hemostatic parameters to 
normal limits. Fresh frozen plasma (FFP), vitamin K, 

prothrombin concentrate and recombinant factor VIIa 
can be used in order to normalize the hemostatic 
values, particularly in the cases requiring emergency 
surgery.  Despite the studies carried out on this issue, 
there is an inconsistency about the discontinuation of 
antiplatelet treatment. The treatment can be restarted 
following the surgery if there is an absolute indication for 
anticoagulation and there are no acceptable alternative 
treatments (17).  

Although heparin and low molecular weight 
heparin used in the case of heart valve replacement and 
for preventing thromboembolic complications due to the 
discontinuation of anticoagulants have been suggested 
to cause no increase in the amount of intracerebral 
hemorrhage, there are a few cases of heparin-induced 
intracerebral hemorrhage reported in the literature 
(18,19). Moreover, in an experimental study on restarting 
antiplatelet therapy following the surgery, it has been 
suggested that it will be safe to restart the treatment in 
post-surgery 10-14 days (10,23). The controlled 
restarting of the antiplatelet therapy within a short time 
after the surgery reduces the mortality due to the chronic 
disease.  

The most commonly used oral anticoagulant is 
the warfarin. The warfarin has a half-life of 36 hours and 
inhibits the vitamin K-dependent clotting factors (II, VII, 
IX, X) and vitamin K-dependent coagulation inhibitors 
(1).  Because the drug is metabolized in the liver and 
interacts with many other durgs due to the 
polymorphism of cytochrome P450 enzyme system, 
physicians should be cautious in drug alterations and 
concomitant drug usage (4). The drug is used in 
patients with atrial fibrillation, venous thrombosis, acute 
myocardial infarction and mechanical heart valve 
disease. The effectiveness of the drug is followed by INR 
value, which is recommended to be maintained between 
2 and 3 for therapeutic effectiveness. However, it is 
recommended to be between 2.5 and 3.5 in patients 
with mechanical heart valve disease. The risk of 
bleeding is 7-10 times higher in patients with an INR 
value of 3 or more (3). The standard treatment in 
warfarin-induced bleeding disorder is FFP and vitamin 
K. Following the replacement therapy, the improvement 
rate in INR is about 0.18 INR/hour (20). Rapid 
replacement should be avoided unless it is necessary, 
because of resulting pulmonary edema or increased 
cerebral pressure. Dabigatran (Pradaxa), the recent and 
not widely used oral anticoagulant, directly inhibits the 
factor Xa and has major advantages of not requiring INR 
monitoring and causing fewer drug interactions than 
warfarin (12,21). In a clinical study, although dabigatran 
has been found to significantly prevent the development 
of stroke, no difference has been found between 
dabigatran and warfarin in terms of causing intracerebral 
hemorrhage (11).  

In recent years, the number of patients 
admitting to the emergency department with traumatic 
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or spontaneous intracerebral hemorrhage increased 
with the advanced age and increasing use of oral 
anticoagulants for chronic diseases. Of the 65 years old 
or over patients admitted to the emergency department, 
73% has been found to have concomitant diseases (6). 
The coagulopathy-induced complications with high 
mortality may develop in patients with chronic diseases 
requiring anticoagulant use (7). Of the elderly patients 
with head injury, 9% has been found to be using 
anticoagulation prior to the trauma (8). The use of 
anticoagulant medication prior to the trauma is known to 
increase the post-traumatic intracerebral hemorrhage 
(3,5,10). 

V. Conclusion 

In this study, warfarin-induced intracerebral 
hemorrhage was found to be correlated with high INR 
value, neurological status (low degrees of GKS) and 
radiological findings at the time of admission. Because 
of the insidious increase in the risk of bleeding, close 
neurological follow-up should be performed and FFP 
and vitamin K replacement with the appropriate time 
intervals is necessary in patients requiring no 
emergency surgery. Therefore, a multidisciplinary 
approach is necessary in these patients, with the 
support of cardiology and hematology departments.   

Çubuk EC, Karakurt T. Surgical management of 
chest wall tuberculosis. J Cutan Med Surg 
2009;13(1):33-9. 
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can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly 
functioning successfully for one year, we can consider giving recognition to your 
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The following entitlements are applicable to individual Fellows:
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Credentials of individual Fellow and Associate designations signify that the individual 
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proficient in an expertise course covering the professional code of conduct, and 
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described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
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Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
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authors.
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 The Fellow can earn 60% of sales proceeds from the sale of reference/review 

books/literature/publishing of research paper.
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binding to everyone.                                                                                                                                             

VII



 

 
 

 
 

 

 

Process of submission of Research Paper     
  

The Area or field of specialization may or may not be of any category as mentioned in 
‘Scope of Journal’ menu of the GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
GJHSS. For Authors should prefer the mentioned categories. There are three widely 
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at 
Home page. The major advantage of this coding is that, the research work will be 
exposed to and shared with all over the world as we are being abstracted and indexed 
worldwide.  

The paper should be in proper format. The format can be downloaded from first page of 
‘Author Guideline’ Menu. The Author is expected to follow the general rules as 
mentioned in this menu. The paper should be written in MS-Word Format 
(*.DOC,*.DOCX). 

 The Author can submit the paper either online or offline. The authors should prefer 
online submission.Online Submission: There are three ways to submit your paper: 

(A) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

(B) If you are using Internet Explorer, then Direct Submission through Homepage is 
also available. 

(C) If these two are not conveninet , and then email the paper directly to 
dean@globaljournals.org.  

Offline Submission: Author can send the typed form of paper by Post. However, online 
submission should be preferred.                                                                                                                       
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Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

You can use your own standard format also. 
Author Guidelines: 

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

 Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial, 
while peer reviewer justify your paper for publication. 

Scope 

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of 
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology, 
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization. 
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global 
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will 
not be accepted unless they have wider potential or consequences. 

2. ETHICAL GUIDELINES 

 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings. 
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before 
submission 

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According 
to the Global Academy of R&D authorship, criteria must be based on: 

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings. 

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
paper. 

Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 

 Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of 
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to 
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below. 

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given 
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author, 
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the 
instructions. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE 

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 6.1 Proof Corrections 

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print) 

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 6.3 Author Services 

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 6.4 Author Material Archive Policy 

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 6.5 Offprint and Extra Copies 

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 
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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es)

 
Approach: 

Single section, and succinct

 
As a outline of job done, it is always written in past tense

 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives.

 Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely

 To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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