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A B S T R A C T 

CT scan of the heart allows the doctor to show a detailed view of the internal 
structure of the heart, which includes the shape and size of the walls, valves, 
muscles and other parts of the heart. This information is very useful for 
diagnosing structural heart diseases such as cracks, manufacturing defects, and 
tumors. A CT scan of the heart can also image the Coronary arteries (the arteries 
that supply blood to the heart). This method allows doctors to check whether 
patients' Coronary arteries are narrowed or narrowed, which can explain 
symptoms such as chest pain and heart failure. CT scan of the heart with high 
accuracy and the ability to display cardiac structures and vessels accurately helps 
doctors to provide correct diagnosis and appropriate treatment in heart patients. 
MRI (MRI) is a medical imaging that uses a magnetic field and radio waves to 
create detailed images of the inside of the patient's body. These images may help 
cardiologists diagnose heart disease. MRI is able to create an image of the heart 
and blood vessels of the patient's body and help cardiologists to diagnose 
diseases such as: Blockage of blood vessels, diseases including Coronary arteries, 
congenital heart diseases and heart valves. 

 

  

Introduction 

ransposition of large vessels, i.e. 

aorta and pulmonary, their place is 

changed without moving the 

ventricles and atria [1-3]. 

Oxygenated blood goes to the heart 

and returns to the lungs, and 

deoxygenated blood goes to the 

heart and returns to the organs [4-7]. As long as 

the ductus arteriosus and the fallopian tube are 

open, the baby's blood will mix a little and he will 

survive, but after a few hours [8-11], the baby is 

cyanotic and they have to undergo a septotomy 

in the emergency room to mix the blood. VSD is 

commonly seen along with this disease. Those 

with VSD have an isolated shunt, unlike VSD. 

That is, from right to left, for this reason, they get 

pulmonary congestion [12-18]. Therefore, TGA 

has cyanosis (because of blood without oxygen 

that goes to the body) and they have pulmonary 

hypertension because the extra blood goes to the 

lungs (so cyanosis is not related to pulmonary 

hypertension) [19]. 

TAPVR: (Total Anomalous Pulmonary Vein 

Return) (abnormal return of total pulmonary 

veins). In a normal state, blood enters the left 

T 
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 atrium from the pulmonary vein, but here it 

flows into the right atrium, so it causes cyanosis. 

But hypertension is caused by blood entering the 

right atrium and returning to the lungs. When 

the right pressure rises, the oval valve opens and 

a little blood enters the left heart [20-22], but 

they have cyanosis and pulmonary 

hypertension. Sometimes the pulmonary vein 

does not directly reach the right atrium and for 

example it reaches the heart through the IVC, as 

a result the pressure of the pulmonary vein 

increases and pulmonary edema is seen in 

addition to hyperemia [23-27]. 

TA: Trunk of the arterial unit (truncus 

arteriosus). That is, we have a single trunk that 

later gives two branches, aorta and pulmonary. 

These people have cyanosis because the blood is 

cloudy and O2 is low. They also have pulmonary 

hypertension because less blood goes to the 

lungs [28-33]. 

Eisenmenger syndrome: It is the same 

VSD/ASD that has had so many left-to-right 

shunts that their right pressure increases and 

their shunt reverses and they find cyanosis. They 

have pulmonary hypertension, but it is less than 

normal VSD/ASD [34]. 

TOF (Tetralogy of Fallot): Pulmonary anemia 

due to pulmonary stenosis and cyanosis due to 

VSD with PS (with right-to-left shunt in VSD 

alone, we do not have cyanosis.) [35]. 

Pulmonary atresia: P artery is closed and may 

have VSD. Syst blood comes to the right atrium 

and P vein to the left atrium. The blood does not 

exit from the P artery, as a result, the blood does 

not enter the left ventricle and becomes hypo 

plastic, which results in the blood entering the 

left side through the oval valve and becomes 

cloudy and cyanosis occurs. Anemia is also 

obvious [36-38]. 

Tricuspid atresia: It is always accompanied by 

VSD, that is, the tricuspid is closed, but the VSD 

causes Syst blood to enter the right atrium, and 

because the tricuspid is closed, it enters the left 

side through the oval valve, and we will have 

cyanosis. Then the blood in the left ventricle 

enters the lungs through the VSD and some 

enters the aorta. Usually, these VSDs are small or 

become smaller with increasing age, for this 

reason, a small amount of blood always goes to 

the pulmonary artery and they have pulmonary 

anemia. Tetralogy of Fallot or mild pulmonary 

atresia or other heart diseases may be 

accompanied by normal pulmonary blood. CXR 

is a good tool to determine the amount of shunt. 

If the pulmonary vessels are normal in CXR, we 

can say that the shunt is less than 2 to 1, and if it 

is hyperemic, we can say that it is more than 2 to 

1 (estimated) [39-41]. 

 

Heart diseases 

Endocarditis: When it is diagnosed that we can 

see the bacterial Veg, which can be seen by two 

methods: 1- Echo, preferably trans esophageal. 

2- MRI. 

Ischemic heart diseases: For example, thallium 

scan. In ischemia, we have two conditions, one is 

angina and the other is MI. CXR is normal in the 

angina and echo is usually normal unless it is 

taken during activity or under stress. In this 

case, we see the movement disorder of the wall. 

The second condition is MI, where CXR is usually 

normal, but it is possible to see pulmonary 

edema and its symptoms during MI. Echo in MI 

at rest also shows the wall disorder [42-45]. 

 

 
Figure 1. Ischemic Cardiomyopathy 
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 HTN is the first change in the heart of the left 

ventricular hypertrophy (only visible in the 

echo) to overcome HTN, as a result of which the 

capacity (compliance) of the left ventricle is 

reduced and by creating (diastolic failure), the 

size of the left atrium and the veins before the 

left atrium we have the lungs that enter the left 

atrium, as a result the pressure of the pulmonary 

veins increases (increased pulmonary venous 

pressure) [46-50]. When all the stages are 

completed and they could not overcome HTN, 

they enter heart failure and cardiomegaly. TOF 

consisted of 4 episodes, which causes 

pulmonary anemia. The most common cause of 

pulmonary anemia is TOF (generally causes of 

pulmonary anemia are TF and PS) [51]. 

Mitral stenosis: If the mitral valve is tight on 

CXR, the blood cannot go from the left atrium to 

the left ventricle, as a result, the left atrium 

enlarges (the atrium does not hypertrophy, but 

every load enters it, it expands). But the 

ventricles depend on the overload, for example, 

if there is pressure, the ventricles hypertrophy 

to overcome that pressure, but if volume 

overload (excess volume) enters, the right 

ventricle expands to accommodate the excess 

volume. If the mitral stenosis continues, the 

pressure of the pulmonary veins will increase 

(symptoms: cephalization / curl lines / alveolar 

edema), if it continues, the pressure of the 

pulmonary artery will also increase (symptoms: 

Bulging of the umbilical cord) and if the pressure 

increases again, the right ventricle will fail. And 

cardiomegaly occurs. Mitral stenosis does not 

cause cardiomegaly unless it reaches the last 

stage, i.e. Pul. HTN [52]. 

Mitral regurgitation: In mitral regurgitation, 

when the blood enters the aorta during systole, 

some of it returns to the left atrium, so the extra 

load enters the left atrium and all the events that 

occur in mitral stenosis occur, but something 

else happens here. The repulsed blood enters 

the left ventricle in the next diastole, so the left 

ventricle is filled with volume and causes 

cardiomegaly in the first stages [53]. 

 

Aortic stenosis: During systole, the blood 

cannot go from the left ventricle to the aorta, as 

a result, the pressure overload enters the left 

ventricle and causes left ventricular 

hypertrophy. It is not seen much in CXR, but in 

the last stages, which could not be overcome, 

cardiomegaly occurs [54]. 

 

Aortic failure 

In diastole, blood is pushed back to the LV and 

volume load is created in the LV and in the initial 

stages, cardiomegaly is created. So cardiomegaly 

is the first stages of aortic and mitral 

insufficiency and the last stages of mitral and 

aortic stenosis [55]. 

 

Algorithm for dealing with Chest pain: 

detailed history 

Angina or non-angina, if it is angina, we will take 

CXR and technetium scan. If there is no angina, it 

depends on the disease. Angina is either typical 

or atypical. Technetium has three states. If it is 

negative, then nothing, but if it is positive, we 

should do angiography, and if it is unclear, then 

we should do angiography again (normal 

angiography). We also perform angiography on 

candidates for bypass surgery (angioplasty). 

Algorithm for suspicion of aortic rupture: (In 

case of trauma) (trans section of the aorta, 

complete disconnection), but the dissection is a 

rupture of the intima from the media, which 

means blood enters another layer (the main 

cause is blood pressure). If there is suspicion of 

rupture and CXR is normal, no other action is 

required (90% of ruptures give normal CXR). 

But it is possible that it was a small tear that will 

show itself as an aortic aneurysm after a few 

years. If the mediastinum was wide in the CXR, 

we get Spiral CTS, the aorta was normal, no 

action is required (it is possible that the patient's 

mediastinum was wide before the trauma due to 
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 adenopathy). If the blood was in the 

mediastinum, we should do an angiography 

because it is possible that the blood is venous (a 

ruptured vein does not require emergency 

surgery) (MRI is not applicable in these patients 

because they are not stable). Other signs of 

aortic rupture in CXR: Deviation of NGT / 

widening of aortic arch / apical pleural cup is 

formed (fluid accumulation at the apex of the 

lung) / pleural effusion on the left side [56]. 

Aortic dissection algorithm: First CXR (Case: 

HTN patient with pressing pain in Chest). If the 

patient is stable, we do MRI and if he is unstable, 

we do CTS. If the CXR was normal, it is not like 

the previous algorithm that no further action is 

required, but we should take MRI or CTS because 

the patient with chest pain may have other 

diseases such as pneumothorax [57-62]. TEE can 

also be used in unstable people (instead of CTS) 

(TEE depends on the individual's experience). 

 

Neuroradiology 

Many patients when faced with various 

problems such as tingling hands and feet, double 

vision, blurred vision, falls or muscle stiffness, 

because they do not know the origin of the 

disease, they do not know who to turn to for 

their problems [63].                

It should be said that some symptoms similar to 

the ones mentioned can be related to brain and 

nerve diseases and those who are experiencing 

such problems should go to a family and general 

doctor in two stages, and then to a neurologist 

after the initial diagnosis. or refer to a 

neurologist. A neurologist is a doctor who has 

obtained this degree by completing a specialized 

course in the field of neurology. This doctor 

specializes in treating neurological diseases and 

treats problems related to nerves and brain [64-

68]. Diseases, disorders and injuries caused by 

the nervous system need to be managed, and the 

person who can manage this system is a 

neurologist. Before reaching this level, a 

neurologist must first have passed the medical 

course and secondly, he must have passed the 

specialty course and also completed an 

internship [69]. 

 

What does a neurologist do? 

Neurologists examine the cases and problems 

that arise in this system by examining the 

peripheral and central nervous system (brain 

and spinal cord). Assuming, for example, 

patients who suffer from MS, they have been 

affected by the destruction of the nerve sheath 

or the so-called myelin, and the doctor is looking 

for evidence to reject or accept it. According to a 

preliminary investigation and clinical 

examinations that he conducts in the office, the 

neurologist examines the possibility of a 

problem in this area, and after reaching an initial 

possibility, he uses diagnostic procedures such 

as vision tape in this case. Especially, nerve and 

muscle tape, brain tape, color doppler 

ultrasound of the brain, MRI, CT scan, blood test 

and things like that try to find evidence for the 

existence of a suspected disease or reject it 

despite these procedures. Those who refer to a 

neurologist and, in a closer look, to a neurologist, 

encounter symptoms such as the ones listed 

here [70]. 

 Confusion. 

 Change in mood. 

 Vision problems such as blurred vision 

and double vision. 

 Headache. 

 Tingling hands and feet. 

 Decreased consciousness. 

 Sudden fainting and weakness. 

 Trembling in the limbs. 

 Staring and no reaction. 

 Smell problems as well as problems with 

the tactile system. 

A chest CT or X-ray cannot accurately 

distinguish between the Corona virus and other 

respiratory infections such as seasonal flu. 

Unlike PCR tests that lead to specific diagnoses 

of Corona virus, imaging findings are not specific 
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 enough to confirm Corona virus. They can only 

point to signs of infection [71-73]. These 

symptoms can be due to other causes, including 

the seasonal flu, which is very common at certain 

times of the year. A significant percentage of 

patients with Corona have a normal chest CT or 

X-ray. For these patients, a normal imaging 

result can falsely convince them that they are 

healthy. If they believe they are healthy, they are 

at greater risk of spreading the virus to others. 

Since the Corona virus is highly contagious, the 

use of imaging equipment in these patients is a 

serious risk for health facilities and other 

patients. CT scanners are machines consisting of 

large and complex parts that must be thoroughly 

disinfected between each possible Corona 

patient. But even with thorough cleaning, there 

is a risk that the virus will remain on a surface in 

the CT scanner room. Also, moving these 

patients between wards and the CT scan 

department increases the risk of spreading the 

virus within healthcare facilities, which means 

fewer CT scanners for other vulnerable patients 

who need this imaging test will be available. 

Although CT scans and X-rays are not 

recommended as the only way to diagnose 

Corona, they may be appropriate on a case-by-

case basis. For patients with severe symptoms, 

imaging may help assess the severity of the 

disease, and when laboratory tests, a thorough 

medical history, and physical examination are 

used, a CT scan may be useful in determining the 

patient's care plan [74]. 

 

Diagnostic methods of Covid-19 based on 

serological techniques 

Compared to other diagnostic methods, 

serological techniques are the most used to 

diagnose infections. The number of different 

blood cells, including leukocytes, lymphocytes, 

neutrophils, platelets, and hemoglobin, undergo 

changes that can indicate the type and severity 

of the disease. Covid-19 also causes changes in 

the level of blood cells in patients [75].  

For example, in the study of Chen et al., on 99 

hospitalized patients with Covid-19 infection, 

the level of leukocytes was lower than normal in 

9% of patients and the level was higher than 

normal in 24% of patients; 38% of patients had 

higher than normal levels of neutrophils; 12% of 

patients had decreased platelets and 4% of 

patients had higher platelets and decreased 

hemoglobin and lymphocytes [76]. In 98% of 

patients, the amount of albumin was decreased 

and in more than half of the patients, glucose and 

lactate dehydrogenase (LDH) were increased.  

There was also a significant increase in the 

biomarkers related to the infection of the 

patients such as interleukin 6, serum ferritin, C-

reactive protein (CRP) and erythrocyte 

sedimentation rate (ESR). Another study, on the 

blood samples of 1099 patients infected with 

Covid-19 from different provinces of China, 

showed that in 83.2% of patients, the level of 

lymphocytes was lower than normal, in 36.2% of 

patients’ platelets were lower than normal and 

the number of leukocytes in 33.7% of infected 

patients was lower than normal [77].  

 

Conclusion 

Of course, these are not the only cases that can 

be related to brain and nerve diseases, but 

among the categories of patients, these factors 

are considered to be the most common cases, 

and neurologists are faced with them in many 

cases. Many diseases of the brain and nerves are 

silent and it is necessary to see the doctor when 

you see the initial symptoms. Time is of the 

essence in treatment. 

Diagnostic care necessary for a neurologist 

Clinical examinations: a neurologist 

(neurologist) is required to first examine the 

nerve reflexes and also examine the behavior of 

a patient in terms of physical manifestations, 

and after seeing some initial symptoms, it is 

possible to request some diagnostic items, 

including what Here it is. 

1- Radiography of the heart; 
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 2- Computed tomography or CT of the 

heart; 

3- Magnetic imaging or MRI of the heart; 

4- Echocardiography of the heart; 

5- Angiography of the heart; 

6- PET-SCAN; 

7- Stress test or nuclear stress test; 

8- Nuclear heart scan. 

 Assessment of heart structure 

PDA / ASD / VSD: In each of them, the cavity 

becomes larger. 

Congenital heart diseases: (With cyanosis / 

without cyanosis / hyperemic with normal 

vessels / anemic).  

 Seizure disorders such as epilepsy. 

 Stroke, cerebral hemorrhage, aneurysm 

and hemorrhagic strokes. 

 MS or multiple sucrose. 

 Neuromuscular disorders such as 

myasthenia gravis. 

 Nervous system infection including 

encephalitis, meningitis and brain 

abscess. 

 Brain diseases and disorders such as 

Parkinson's, Alzheimer's, amyotrophic 

lateral sclerosis or Lou Gehrig's disease. 

 Spinal cord disorder similar to 

inflammatory and autoimmune 

disorders. 

 Headaches such as cluster headaches 

and migraines. 

Many neurologists prefer to seek to increase 

their knowledge and ability in a subspecialty 

course after completing the specialization 

course, so that they can better help both as a 

neurologist and as a subspecialist in their own 

subfield.  

 Headache care. 

 Neuromuscular care. 

 Specialist in brain vessels. 

 Pediatric neurology. 

 Epilepsy. 
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