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ABSTRACT

Conventional radiography (X-ray) can provide useful information to doctors in
the diagnosis of heart disease. At the beginning, for the initial diagnosis and to
find out the basic information about heart problems, doctors must take a
radiology picture of the chest for the patients. It is the so-called medical chest
radiology (CHEST X-RAY). Chest X-ray image to observe and examine the heart
and blood vessels that enter and exit the heart. It provides the size and shape of
the heart, the location of blood vessels and the diagnosis of problems such as the
thickness of the heart wall, the presence of sodium in the blood vessels of the
heart, and problems such as swelling of the lungs and blockage of the pulmonary
vessels. In some patients, heart problems increase with age. Also, because the
muscles of the body weaken with age, elderly people may lose their balance and
may fall down and possibly fracture their pelvis. Medical Home has expert experts
to perform radiology on your patient at home. One of the radiology methods used
in the diagnosis of heart diseases is CT scan. This method provides the possibility
of cross-sectional imaging of the internal structures of the heart and its vessels.
CT scan of the heart is done through the use of X-rays and advanced computers
and it displays accurate 3D images of the heart and blood vessels. CT scan of the
heart is able to accurately detect blockages in the heart vessels. With the three-
dimensional and accurate images obtained from the heart vessels, doctors are
able to investigate the location and severity of blockages. Also, check the size and
map of blood flow in the heart vessels and make appropriate treatment decisions.
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Introduction

RI is usually combined with

other imaging methods such as

echocardiography (Echo) and

imaging tests [1-3]. In most

cases, MRI can
cardiologists diagnose congenital heart disease.
Using MRI [2-5], cardiologists can examine the

help

patient's heart and blood vessels and look for
any abnormalities or defects in the heart's
structure [6-8].

In diseases such as valvular stenosis, MRI can
help cardiologists measure the degree of
stenosis of the heart valve and look for any signs
of blood leaking out of the valve [7-9]. MRI can
help cardiologists detect signs of coronary
artery disease [10-13]. Using MRI, cardiologists
can check the blood flow in the arteries of the
heart and look for any narrowing, blockages or
tears in the arteries. In diseases such as
cardiomyopathy [14-19], MRI can help

cardiologists look for any changes in the heart's
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muscle structure. MRI can help cardiologists
look for any signs of heart arrhythmias. Using an
MRI, cardiologists can check for signs such as
changes in heart rate and changes in the heart's
electricity [20].

Heart examination methods

CXR: They should be seen in the face of the heart
borders. On the left side, from top to bottom, the
firstis the aorta, then the pulmonary trunk, then
the left atrium, then the left ventricle. The right
border of the heart is the SVC and the right
atrium [21-28]. The right ventricle is also placed
on the diaphragm, which does not create a
border. The left atrium itself is not part of any
border, that's why in the half-view graph, the
most posterior border of the heart of the left
atrium is seen and it is adjacent to the
esophagus. The left ventricle is in the middle and
front of the right ventricle. Generally, the atria
are behind the ventricles. The chambers of the
right heart are ahead of the chambers of the left
heart [29].

Echocardiography: It is the best diagnostic
method in most heart diseases (PE/EF/many
diseases of Deriches). In TTE, we have two
limitations: it only shows the root of the aorta,
and the rest of the aorta is not well visible/it
does not show the thickening of the pericardium
well (we have to take TEE, CTS, or MRI) [30].

Figure 1. Cardiac Ultrasound
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Application of MRI: Many complex diseases
and anomalies of the heart can be seen and
diagnosed with MRI, but since it is not available,
echo is the appropriate method [31].
Coronary angiography: It is also used to
investigate ischemic heart diseases [32].
Radionuclide angiography: Used to calculate
the ventricular ejection fraction (EF) and assess
wall motion in ischemic heart patients [33].
There are two types of radionuclide scans in
the heart: 1- Myocardial perfusion scintigraphy
(thallium scan), but today technetium is used
instead of thallium (it shows myocardial
perfusion and its use in ischemia and its
differentiation from AMI) [34-39]. In the scan, if
the perfusion is disturbed in the resting state, it
means that there is an infarct, and if it is
disturbed only during the activity, it means that
there is ischemia. Radionuclide
angiocardiography (MUGA scan) shows the
heart cavities. So it shows two things:

1- Ej.fra [40];

2- We see the movements of the wall. With

this scan, ischemia and infarction can be
differentiated [41].

Abnormal findings

Cardiomegaly: It has two causes, either heart
failure or pericardial effusion. If the heart is
more than 50% of the width of the thorax, it is
large, but we have a more precise criterion
because it may be more than 50% in babies and
athletes, but it is normal and they are not
cardiomegaly, or it is also seen as large in the
exhalation graph [42-50]. But the comparison
with the previous ones is more accurate. CTR
(Cardio Thoracic Ratio), which is the ratio of the
size of the heart to the chest (higher than half is
doubtful) (the heart should not be enlarged in an
adult) (it is not growing). If it gets bigger within
one to two weeks, it means pericardial effusion,
but ifitis heart failure, it needs more than one or
two weeks to get bigger. Pericardial effusion is
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essentially an enlarged heart shadow, not
cardiomegaly. The symptoms of pulmonary
edema are also in favor of the size of the heart
itself, which fails and gives edema. However,
pericardial effusion does not cause pulmonary
edema like tamponade, but causes peripheral
edema due to the pressure on the right heart due
to its low pressure [51].

Expansion and hypertrophy of cavities: Echo
shows all the cavities well, but in CXR, if the right
atrium is enlarged, the right border of the heart
becomes prominent and bigger. If the left atrium
is enlarged, the auricle becomes prominent and
a double shadow view is seen, and from the top
of the left atrium there are two branches, which
widens the angle of the carina. The compressive
effect of the enlarged left atrium with barium
food is seen on the esophagus [52].

Typical heart

Left ventricular hypertrophy

Thickened
ventricular
septum septum

Ventricular

Figure 2. Left ventricular hypertrophy -
Symptoms and causes

Ventricles: If the right ventricle (heart floor)
enlarges, it moves the tip of the heart to the right
and up (double counter) and if the left ventricle
enlarges, it moves the tip of the heart down and
to the left [53-60]. In the profile graph of the
large right ventricle, the contact between the
right ventricle and the sternum increases. As the
left ventricle enlarges, the retrocardial space
becomes smaller [61].

Movement, deformation and calcification of
valves: It is always abnormal in the heart and
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the causes: Rheumatic diseases (aortic / mitral)
(differentiation) in the lateral calci, draw a line
from the bronchus to the diagonal angle and
sternum, if calci is in front, it is related to the
aortic valve and if it falls back, it is mitral valve.
Other reasons have already been mentioned,
which we will not repeat [62].

Contractile strength of the ventricle: We
express it with EF (echo / MUGA scan / cine MRI
(that is, moving MRI images) (these are non-
invasive). The increase in contractile strength is
measured by ventricular hypertrophy [63].

Diseases increasing EF HTN / hypertrophic
cardiomyopathy / aortic stenosis that we see
in echo, but the difference is: In HTN, the
entire ventricle is thick, but in HOCM, only the
septal stenosis, both
interventricular and parietal septa are
hypertrophied.

EF reducer: Ischemia / Deriches diseases /
congestive cardiomyopathy. In these, the
strength of the whole heart decreases.
Pericardial diseases: Echo is a suitable method
for identifying pericardial fluid. 20-50ml is
determined by ultrasound. Pericardial calcif in
50% of compressive pericarditis and diffuse
calci determines it. Pericardial thickening is
better characterized by CT and MRI than by
echo. PE can be detected by CXR even with the
amount of tamponade [64].

Pul. HTN, increased pulmonary blood
pressure): It has two conditions, one is arterial
HTN and the other is venous HTN. In Pul. HTN,
the vessels of the umbilical cord of the lung are

wall. In aortic

prominent, but the peripheral vessels of the lung
are either normal or narrow. The pulmonary
trunk is also prominent and the right heart is
enlarged.

Causes of pulmonary arterial HTN: 1- Primary
2- Venous pressure is elevated for any reason 3-
Embolism and other lung diseases such as CF/
Pulmonary fibrosis/ COPD/ (auto lung diseases)
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4- ASD&VSD due to increased pulmonary blood
flow (left shunt to Right) which is also a PDA.
Causes of pulmonary venous HTN: 1- Left
heart failure 2- Mitral stenosis. Symptoms in
CXR: First, reverse flow and cephalization occur
(normally, the blood goes to the bases of the
lungs due to the force of weight), but when the
venous pressure rises, the blood is forced to go
to the top of the lungs. Even more than the base
of the lungs, which is called cephalization or
Rev.fl. If the pressure increases, fluid leakage
occurs and edema occurs, e.g
blurring the boundaries of the pulmonary
vessels. It collects between the interlobular
septa and only creates curls or collects in the
fissures and if the pressure rises again, it goes to
the alveoli and is called alveolar infiltration
(alveolar edema) [65].

Pulmonary edema: Left ventricular failure and
mitral stenosis give clear edema in CXR. Curly B
interstitial edema. Alveolar edema with a
butterfly wing or bat wing pattern is a more
severe type of lung edema.

Aorta: Diseases associated with a round right
aorta (abnormal) include TA
arteriosus) and TOF (tetralogy of Fallot).

TA: It means that the aorta and pulmonary
artery are separated from a single trunk.

TOF: Has four -characteristics: 1- VSD 2-
Pulmonary valve stenosis 3- Aorta riding on VSD
4- Right ventricular hypertrophy due to
pulmonary valve stenosis (PS). PS can be round
only with right aorta.

Heart failure: On CXR heart enlargement,
evidence of pulmonary edema, more right PE

interstitial

(truncus

accumulation.

Diastolic

Systolic

Stiff and thick
chambers

Stretched
and thin
chambers
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Figure 29. Congestive Heart Failure Explained
Mitral stenosis: In the left atrial echo,
thickening of the valve leaflets, limitation of
valve movements. A level less than 1 cm is called
valve stenosis. Mitral calci is highly echogenic.
Left atrial myxoma is differentiated by echo.
Doppler measures the gradient on both sides of
the valve.

Mitral regurgitation: Thickened leaflets in RA
but not thickened in papilla rupture. Doppler
shows the severity of the failure. We have
similar CXR evidence of left ventricular stenosis
but enlargement [66].

Aortic stenosis: A characteristic sign in the echo
is the thickening of the aortic valve leaflets along
with the narrowing of its opening. Valve surface
less than 1cm is a sign of severe stenosis.

Aortic insufficiency: Valve vibration in diastole
can be seen in echo. On CXR, the ascending aorta
is dilated.

Stenosis and tricuspid regurgitation: Both
cause enlargement of the right atrium and SVC.
The echo symptoms of these two are similar to
mitral valve disease.

Left atrial myxoma and other intra cardiac
tumors: LA myxoma is the most common intra
cardiac tumor. B and mostly originates from the
wall of the inter-atrial wall or the wall of the left
atrium. Echo is the best diagnostic method. It
often protrudes into the mitral orifice during
diastole [67].

Ischemic Heart Disease: CXR Evidence of
Edema, Heart Enlargement and Coronary calci.
Myocardial perfusion scenography with
thallium 201 differentiates both ischemia and
scar AMI, TC99m
pyrophosphate also creates a hot spot in the
necrotic tissue of the heart. Angiography also
shows the Coronary arteries.

from ischemia. In

Heart disease due to hypertension and other
myocardial disorders
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They have ventricular dilatation. In
hypertrophic cardiomyopathy, we have a non-
correlated interventricular wall [68].

ASD: We have a defect between the two atria, the
blood goes from the left atrium (higher
pressure) to the right atrium, then enters the
right ventricle, and from there to the pulmonary
artery, then the lung, then the pulmonary vein,
the left atrium, and the extra blood always
remains in this cycle and never enters the left
ventricle. It is not possible, as a result, the right
ventricle and atrium become enlarged [64].
VSD: Blood enters the RV from the LV and enters
the pulmonary artery, pulmonary vein, then the
left atrium, then the left ventricle, and finally the
right ventricle [65-68]. The right atrium does its
normal work, but the other three chambers have
added work and become enlarged as a result
[69].

PDA: Defect between the aorta and the
pulmonary artery means blood enters the
pulmonary artery from the aorta and enters the
lung from the pulmonary vein to the LA, LV,
aorta and pulmonary artery [70-73]. So the right
heart has done its normal work and the left heart
is enlarged. If the PDA defect is thick and short, a
lot of blood is shunted, as a result of the afterload
on the upper right side and the right side will be
insufficient (exceptional case) [74].

Pulmonary stenosis (without cyanosis):
When it is very severe, it causes pulmonary
anemia, but usually the pulmonary vessels are
normal [75].

Coarctation of the aorta: The most common
sign of abnormal aortic arch, dentate dentition,
large heart, rib corrosion [76].

Tetralogy of Fallot: Boot heart, anemia of the
lungs, placement of the aorta on the right side in
25% of cases [77].

Conclusion

Pulmonary hyperemia without cyanosis is due
to left-right shunts, whose shunt ratio is more
than 2 to 1 (2-to-1 shunt: Pulmonary blood flow
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is 2 times Syst blood flow, if pulmonary blood
pressure doubles Syst, it is called Eisenmenger
syndrome). If the shunt is less than 2 to 1, the
pulmonary vessels will be normal in CXR. The
second cause of pulmonary hypertension
without cyanosis is coarctation of the aorta, the
symptom of which is a decrease in the pulse of
the lower limbs. Because the most common
location of coarctation is after the subclavian
artery (stenosis) and more important than the
lower limb is renal anemia, which causes HTN.
CXR signs: The well-known sign of erosion of the
3rd and 4th ribs are down, but the first and
second ribs are healthy due to different blood
supply. The front of the rib is cartilage, so the
back of the rib is eaten, as well as the lower edge
of the ribs, and it is in puberty and not in young
children. ascending
prominence due to high blood pressure.
Wherever we have a stenosis, we have dilation
before the stenosis, so the subclavian artery
expands. Because the collaterals must take blood
from the subclavian. After the stenosis, it
expands due to the passage of a jet like blood
through the stenosis.

Patients have aorta
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