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Abstract

This study has presented the importance of aspirin with blood to prevent
blood clotting through a likely multi stenosed artery by using Casson’s and Bingham

Received Date: May 23, 2017
Accepted Date: December 05, 2017
Published Date: December 12, 2017

Plastic fluid models. A clot in an artery may stop blood flowing to the tissues further

down. In this paper, the equations describing the flow have been solved, and the ex-
pressions parameters on flow variables have been studied. The graphical representa-
tions have been made to validate the result with a view of its applicability to stenotic
diseases. It is found that the flow of resistance increases with the height of the stenosis
but decreases with the angle of inclination. Aspirin helps to prevent blood clots form-

Citation: Shah, S.P. Significance of As-
pirin on Blood Flow to Prevent Blood
Clotting through Inclined Multi-Stenosed
Artery. (2017) Lett Health Biol Sci 2(2):
97- 100.

ing. A dose of Aspirin will dilute the blood and reduces the blood viscosity as well

as lowers the blood pressure. The results shown in this paper are compared with the

available results presented by previous research work.
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Introduction

Aspirin is a medicine that is being used for many years
as a pain killer. However, it has another action to lower the risk
of forming a blood clot in the arteries of the heart (coronary ar-
teries) or brain. This reduces thedanger of having a heart attack
or stroke.In medicine, one of the major health hazards is athero-
sclerosis, which is the leading cause of death in many countries.
Atherosclerosis or stenosis is a cardiovascular disease. Cardio-
vascular diseases are diseases of the heart or blood vessels like
arteries, vein and capillaries. However, in practice, when doc-
tors use the term heart disease they usually mean diseases of the
heart or blood vessels that are caused by atheromaAtherosclero-
sis or stenosis. Patches of atheroma are like fatty lumps that de-
velop in the inside lining of some blood vessels (arteries). These
diseases include heart attack, angina, stroke, transient ischaemic
attack (TIA) and peripheral arterial disease. Stenosis leads to an
increase in the resistance to the flow and associated reduction in
blood supply in the downstream which also causes hypertension,
myocardial infarction, and cerebral strokes, etct!?.

Figure 1: A heart and an artery with atheroma.
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Hence it is essential to study the blood flow through a
stenosed artery to prevent the arterial diseases. Most people who
have a cardiovascular disease (for example, angina, peripher-
al arterial disease, or a previous heart attack, transient ischemic
attack (TTA) or stroke) take a low-dose aspirin (75 mg) each
day or clopidogrel (75 mg) each day. This reduces the risk of
having a heart attack by about a third. It reduces thedanger of
having a stroke by about a quarter. A daily low dose of aspirin
also reduces therisk of developing some common cancers.Given
this, several theoretical and mathematical models?** have been
developed to study the blood flow characteristics due to the pres-
ence of stenosis in the lumen of the blood vessel. Mohan, V., et
al (2013)) examined the effect of paired stenosis through the
small artery. Bhatnagar, A., et al (2015) studied the effects of
an overlapping stenosis on blood flow characteristics in a narrow
artery. All these investigations have considered the consequenc-
es of stenosis through a tube of uniform cross-section. But, it is
known that many ducts in physiological systems are not hori-
zontal but have some inclination to the axis. Mekheimer, Kh.S.,
et al (2012)17 studied the flow of Herschel-Bulkley fluid through
an inclined tube of the non-uniform cross section with multiple
stenoses. This work®® have analyzed mathematical models by
considering blood as a Herschel-Bulkley type on- Newtonian
fluid. In a recent paper Ellahi, R., et al (2014)") have presented
a mathematical model to show the effect of stenosis on Casson
flow of blood. A mathematical model of blood flow through ir-
regular arterial mild stenoses is developed by Karimi, A® and
studied that if the viscosity of the fluid increases the velocity
of fluid decreases in the presence of stenoses. The developed a
mathematical model for studying blood flow through a narrow
artery with multiple stenoses, and they have observed that ste-
noses height and axial velocity of flow very much influence the
shear stress in a stenosed artery!'%. In the present study, we pro-
pose to discuss the effects of inclined multi-stenoses arteries on
blood flow characteristics using Casson’s and Bingham plastic
fluid model. Results have been comparing the both fluid model.
Mathematical equations have been solved with the help of nu-
merical technique.

Formulation of the problem

Let us consider an axially symmetric, laminar, fully de-
velop flow of the blood through a tube of non-uniform cross-sec-
tion and with two stenoses Figure.1, 2.

The momentum equation is given by
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Where t_ is the shear stress for the fluid,
The Casson Fluid model:
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The Bingham Plastic Fluid model:

du
Trz = _F’g + Tor Tz = Ty (5)
du
; = 0. Tpz = Tp (6)

The boundary conditions are:
T is finite at r =0 @)
u=0atr=h(z) ®)

For the analysis presented in the sequel, we use the following
non-dimensional variable
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The geometry of the stenoses in non-dimensional form is given
by figure 2.

.

Plug flow

Figure 2: Geometry of an inclined tube with multiple stenosis.
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The following restrictions for mild stenoses are supposed to be
satisfied:

o, <<min(R,R_ ),

o, <<L,where R =R(z) atz=B.

Here L, and 8, are the lengths and maximum heights of two ste-
noses.

Analytical solution of the problem
Solving Egs. (1),(3) and (5) under the boundary conditions (7)
and (8), we obtain the velocity, when P = -0p/0z, and f = sina/F.
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Velocity for the Casson’s fluid model is given by Eq.
(11), and the speed for the Bingham Plastic fluid model is given
by Eq. (12).

Using the condition (14) and (16), we finally get the
upper limit of the plug flow region (i.e., the region betweenr =0
andr =r, for which |t | <t ) as
T, = —0 (13)

o (B+F)

And using the condition t_, = 7, atr = h, we obtain

(14)
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Taking r =r, in Egs. (3.1), (3.2) we get the plug core velocity as
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Plug core velocity for the Casson’s fluid model is given by Eq.
(15), and the socketbasespeed for the Bingham Plastic fluid
model is given by Eq. (16).

The volumetric flow rate is defined by
— o h
Q =2r [jﬂ urdr+ [ w"dr] 1n

Substituting Eq. (11, 12) and Eq. (15, 16) in Eq. (17) and inte-
grating, we finally get
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Results and Discussion

Stenosis is a severe cardiovascular disease. The irregu-
lar growth of stenosis affects the flow of blood in the arteries and
which leads tosevere circulatory disorders. Stenoses are formed
by the accumulation of fats/ lipids on the inner wall of the arter-
ies. Stenosis developed in the arteries can cause several diseases
like blood pressure, atherosclerosis, heart attack and brain hem-
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orrhage. The effects of various parameters on the resistance to
flow are computed numerically by taking

R*(2)
lRIZ!'

Andd =L =L,=02,B =08B=1,=0.01.

Figure. 3 - 4, gives the results for resistance to flow
with the height of the secondary stenosis for different values of
a. It is found that the Casson’s fluid model gives higher results in
comparison to Bingham Plastic fluid. It is found that resistance
to flow increases on increasing values of 6, and increases for the
decreasing values of a for the both fluid models!"-'?!, Figures. 5
- 6, gives the results for resistance to flow with the height of the
secondary stenosis for different values of o and 7. It is found that
the Casson’s fluid model gives higher results in comparison to
Bingham Plastic fluid. It is found that resistance to flow increas-
es on increasing values of 6, and 1. It is also discovered that the
resistance to flow increases for the decreasing values of a for the
both fluid modelst'3!,
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Figure 3: Variation of resistance to flow with respect to 6, for
different values of a When F = 0.1, 8, = 0. * for Casson fluid and
# for Bingham Plastic fluid.

Figure 4: Variation of resistance to flow with respect to 8, for different
values of a, When F = 0.1, 8, = 0.1.
* for Casson fluid and # for Bingham Plastic fluid.

Lett Health Biol Sci | volume 2: issue 2



Inclined Multi-Stenosed Artery

16
14 I -
12 4
10 4

Resistance to flow

=T T S - &
1
1
1
|

0.04 0.06 0.08 0.1 0.12

Height of secondary stenosis d;

0.02

Figure 5: Variation of resistance to flow with respect to 8, for different
values of T, when, 6, = 0.
* for Casson fluid and # for Bingham Plastic fluid.
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Figure 6: Variation of resistance to flow with respect to 8, for different
values of 7, when, , = 0.
* for Casson fluid and # for Bingham Plastic fluid.

Conclusion

It is observed that the resistance to flow increases with
the height of both the primary and secondary stenosis (3,,,) for
both the fluid models. It is also noticed that the resistance to
flow also decreases with the decreasing value of inclination (o)
in Cassons fluid model and Bingham flexible fluid design. This
comparison presents a better study to understand the flow char-
acteristics of blood having multi-stenoses through an inclined
tube of non-uniform cross-section. And the significance of aspi-
rin to prevent the blood clotting.
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