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Magnetic Resonance Imaging and Strokes
Introduction

�e contents of this chapter fall into two parts: the �rst part 
overviews magnetic resonance imaging (MRI). �e second part 
overviews strokes generally and includes classi�cations of its types with 
live taken medical images by magnetic resonance imaging.

Magnetic resonance imaging (MRI): Magnetic resonance imaging 
(MRI) as shown in (Figure 6) is a wholly tomographic technique, 
just like X-ray and computed tomography (CT-scan), but it has no 
associated ionizing radiation hazard, and it provides a wider range 

of contrast mechanisms than X-rays and very much better spatial 
resolution in many applications [8].

Magnetic resonance imaging (MRI) pushes the image resolution 
to a few hundred microns and even higher, which can observe the 
structure of human tissue in mesoscopic, providing more detailed 
physiological information to support structural pathological diagnosis 
and brain function analysis [9-10] .

During an MRI exam, an electric current is passed through 
coiled wires to create a temporary magnetic �eld in a patient’s body. 
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hence useful in heart, muscles, brain, spinal cord, some head and neck 
tumors [12,13] It can be used to examine almost any part of the body, 
including the [14].

• Brain and spinal cord

• Bones and joints

• Breasts

• Heart, blood vessels and internal organs such as the liver, womb 
or prostate gland

However, there are certain individuals who may not be able to 
undergo the magnetic resonance imaging (MRI) scan. Here are some 
of the contraindications or situations where the magnetic resonance 
imaging (MRI) scan may not be recommended [15-17].

• Individuals with pacemakers or other implanted electronic 
devices, as the magnetic �eld can interfere with these devices and cause 
harm.

• Individuals with certain types of metal implants, such as those 
made of iron, as these can be a�9dF175.7<0008py50053c]TJ
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In either case, parts of the brain become damaged or die. A stroke 
can cause lasting brain damage, long-term disability, or even death 
[21].

Stroke is the third leading cause of death in the United States, 
Canada, Europe and Japan. The American Heart Association and the 
American Stroke Association estimate that approximately 800,000 new 
strokes occur each year, resulting in more than 130,000 annual deaths 
in the U.S. alone [22].

Strokes formation in the brain

�e brain controls our movements, stores our memories, and is 
the source of our thoughts, emotions, and language. �e brain also 
controls many functions of the body, like breathing and digestion. To 
work properly, the brain needs oxygen. �e arteries deliver oxygen-
rich blood to all parts of the brain. If something happens to block the 
�ow of blood, brain cells start to die within minutes, because they can’t 
get oxygen. �is causes a stroke [21]. 

Stroke is caused by the reduction of the blood supply to the brain 
(usually a clot occluding a cerebral artery), which subsequently disrupts 
the supply of oxygen and nutrients to brain tissue. Ischemic strokes 
account for more than 80 % of strokes [22].

Types of Stroke

�ere are three types of stroke in the brain

Hemorrhagic stroke: �is type of stroke occurs when a blood 
vessel in the brain ruptures or leaks, causing bleeding in or around 
the brain. Hemorrhagic strokes account for approximately 13% of all 
strokes [23].

Transient ischemic attack (TIA): Also known as a “mini-stroke,” 
a TIA is a temporary blockage of blood �ow to the brain that resolves 
on its own within a few minutes to a few hours. While TIAs do not 
usually cause permanent brain damage, they are o�en a warning sign 
of a more serious stroke to come [24].

Ischemic stroke: Most strokes are ischemic strokes, an ischemic 
stroke occurs when blood clots or other particles block the blood vessels 
to the brain [25], leading to a reduction or cessation of blood �ow to a 

portion of the brain. �is lack of blood �ow can lead to brain damage 
and can result in various symptoms such as weakness or numbness 
on one side of the body, di�culty speaking or understanding speech, 
and sudden changes in vision or balance [26]. (Figure 10) shows the 
di�erence between a normal artery and a blocked artery.

Magnetic resonance imaging techniques for stroke detection 
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Acute stroke: �is refers to a stroke that has occurred within the 
last few days. In MRI, acute strokes appear as areas of high signal 
intensity on T2-weighted imaging (T2WI) and �uid-attenuated 
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Four basic sequences were adopted in the research work, which are 
T1, T2, DWI, FLIAR, and the   most dependent sequence was Di�usion 
Weighted Imaging (DWI). 

�e examinations were carried out using a “Philips Achieva 1.5 
tesla MRI machine”.

Specifications of the MR machine 

Magnet Strength- 1.5 Tesla shown in the (Figure 15).

Magnet weight- 6400/2900 kg/lbs

Magnet System Open bore diameter- 60 cm

Typical homogeneity at 50x50x45 cm ≤ 0.5  ppm

Pulsars HP+gradients: Max. amplitude for each axis 33 mT/m

Max. slew rate for each axis- 122 T/m/s

Free wave RF: RF Chan 16 channels standard, Parallel Imaging & 
SENSE coils, SENSE factor  up to 16 times acceleration.

Conclusions and Results 
1. �e correlation between symptom onset and time of stroke has 

been tested using Spearman coe�cient and a signi�cant relation was 
found with high degree 0.927 at signi�cance of 1% (Table 1).

2. �e correlation between symptom onset and time of stroke has 
been tested using Chi –square tests.

Time of stroke compared to symptoms onset Cross tabulation 
(Table 2).
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Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 116.263(a) 6 j
Likelihood Ratio 128.575 6 .000
N of Valid Cases 87

Table 3: States the correlation between symptom onset and time of stroke using Chi –square tests.

Hypertension Total
-ve +ve 

age1
40-50 4 11 15
51-60 3 24 27
61-70 1 28 29
71-80 0 10 10
81-90 0 6 6

Total 8 79 87

Table 4: That states age group patient and whether they have hypertension (+ve) have hypotension (-ve).

Diabetes Mellitus Total
-ve +ve

age1 40-50 Count 10 5 15
% within age1 66.70% 33.30% 100.00%
% within DM 20.40% 13.20% 17.20%
% of Total 11.50% 5.70% 17.20%

51-60 Count 20 7 27
% within age1 74.10% 25.90% 100.00%
% within DM 40.80% 18.40% 31.00%
% of Total 23.00% 8.00% 31.00%

61-70 Count 12 17 29
% within age1 41.40% 58.60% 100.00%
% within DM 24.50% 44.70% 33.30%
% of Total 13.80% 19.50% 33.30%

71-80 Count 3 7 10
% within age1 30.00% 70.00% 100.00%
% within DM 6.10% 18.40% 11.50%
% of Total 3.40% 8.00% 11.50%

81-90 Count 4 2 6
% within age1 66.70% 33.30% 100.00%
% within DM 8.20% 5.30% 6.90%
4.60% 2.30% 6.90%

Total Count 49 38 87
% within age1 56.30% 43.70% 100.00%
% within DM 100.00% 100.00% 100.00%
% of Total 56.30% 43.70% 100.00%

Table 5:
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Figure 18: Distribution of age groups according to the incidence of blood pressure 
disease.
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Figure 19:  Distribution of age groups.
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Figure 20: Distribution of time of stroke.

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 9.821(a) 4 .044
Likelihood Ratio 10.023 4 .040
N of Valid Cases 87   

Table 6: Shows Chi-Square Tests.

 

Figure 21: T1.
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T2 Total
Hyperintense Isointense

Time of 
stroke

Acute Count 21 0 21
% within time of 
stroke

100.0% .0% 100.0%

% within T2 30.0% .0% 24.1%
% of Total 24.1% .0% 24.1%

Chronic Count 22 0 22
% within time of 
stroke

100.0% .0% 100.0%

% within T2 31.4% .0% 25.3%
% of Total 25.3% .0% 25.3%

Hyperaute Count 0 17 17
% within time of 
stroke

.0% 100.0% 100.0%

% within T2 .0% 100.0% 19.5%
% of Total .0% 19.5% 19.5%

Subacute Count 27 0 27
% within time of 
stroke

100.0% .0% 100.0%

% within T2 38.6% .0% 31.0%
% of Total 31.0% .0% 31.0%

Total Count 70 17 87
% within time of 
stroke

80.5% 19.5% 100.0%

% within T2 100.0% 100.0% 100.0%
% of Total 80.5% 19.5% 100.0%

Table 9: States the correlation between time of stroke and T2 sequence.

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 87.000(a) 3 .000
Likelihood Ratio 85.949 3 .000
N of Valid Cases 87

Table 10: Shows the correlation between time of stroke and T2 sequence using 
Chi –square tests.

FLAIR Total
Hyperintense hypointense isointense

Time of stroke Acute Count 21 0 0 21
% within time of stroke 100.0% .0% .0% 100.0%

% within FLAIR 43.8% .0% .0% 24.1%
% of Total 24.1% .0% .0% 24.1%

Chronic Count 0 22 0 22
% within time of stroke .0% 100.0% .0% 100.0%

% within FLAIR .0% 100.0% .0% 25.3%
% of Total .0% 25.3% .0% 25.3%

Hyperacute Count 0 0 17 17
% within time of stroke .0% .0% 100.0% 100.0%

% within FLAIR .0% .0% 100.0%

% %%
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