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Abstract
This study investigated the relationship between cardiopulmonary radiological manifestations of patients undergoing 
ICU. Numerous complications have been reported following Covid-19 disease, sustained fibrotic changes following 
clinical improvement, bacterial and fungal lung infections, ARDS, pneumomediastinum and pneumothorax, 
myocardial and pericardial involvement, and pulmonary artery embolism are all important complications. 
Reportedly looking for coronavirus infection. Various imaging techniques, especially chest CT scan, not only play 
an important role in the initial diagnosis of the disease, but are also widely used to follow the treatment process and 
diagnose possible secondary complications. Various diagnostic methods such as serological, molecular, and 
radiological can assist health centers in diagnosing Covid-19; Today, molecular methods and radiography are used 
as the main methods of diagnosing Covid-19 disease. Radiology technique is known as one of the most suitable 
methods for diagnosing viral infections due to its high speed and accuracy and less false negative response in this 
field.Based on the results of this study, it is suggested that for the correct and timely diagnosis of this disease, 
especially in asymptomatic patients, several diagnostic methods should be used and different samples of the patient 
should be evaluated.It is also recommended that due to the lack of effective treatment and vaccines, the best way to 
deal with this disease is to avoid infection and prevent its spread through protective measures and personal hygiene.
Keywords: Heart, Lung, Covid-19, Respiratory, Patient, Personal Health.

Introduction
In late December 2019, a new infection by the coronavirus called Covid-19 started in Wuhan, Hubei Province, 
China, and spread rapidly around the world and was declared a global concern by the World Health Organization [1-
3]. Coronaviruses are packet-type, single-stranded RNA viruses that cause respiratory and gastrointestinal infections 
in humans and animals. These viruses are among the largest RNA viruses with genomes ranging in size from 26 to 
32 kb.
Six types of coronaviruses are known as human pathogens. Two major species of the coronavirus family, Middle 
East Respiratory Syndrome and Acute Respiratory Syndrome, which can infect the lower respiratory tract and cause 
death in humans, can infect humans, camels, bats, cattle, and cats, and cause acute and fatal infections. It breathes in 
humans [4-6].  The commonality of these viruses between humans and animals, as well as the high genetic diversity 
and recombination in the genome of these viruses, has led to the global spread of this disease, which highlights the 
clinical and health importance of this viral family [7]. The family of coronaviruses is Geno typically divided into 
four genera: alpha, beta, gamma and delta. Alpha and beta coronaviruses can infect mammals, and the gamma and 
delta types of these viruses tend to infect birds, but some can also be transmitted to mammals [8-10].
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Preliminary data show that bats are the most likely primary source of the Covid-19 outbreak, which apparently 
began in Wuhan, China in December 2019 and has spread to several cities and provinces in China.The virus can 
cause symptoms such as sore throat, chills, fever, shortness of breath, dry cough, headache, nausea, vomiting and 
diarrhea in patients [11-13]. A distinctive feature of this virus is its high ability to be transmitted between people, 
which has led to a high prevalence of this disease among people, which has increased the high mortality rate due to 
infection with this virus.So we are witnessing a global pneumonia caused by people infected with this virus, which 
has led to a major health problem in the world.
On the other hand, due to the lavage period of 2 to 14 days of Covid-19, high transmission power and similarity of 
its symptoms with colds in most people increase transmission and more prevalence among people.Due to the 
dangers, the need for early prevention, which is due to the correct diagnosis of this virus, is necessary to control it 
and prevent its further seasonal outbreak.

Diagnosis of Covid-19 based on symptoms
Patients with an infection with positive clinical signs and symptoms that are usually suspected and referred to 
medical centers with symptoms such as fever above 38.5 °C, dry cough, shortness of breath and diarrhea should be 
examined for respiratory problems [14-16].
In Chen et al.'s study of Wuhan Hospital in China, of 99 patients with Covid-19 infection, 51% had chronic illnesses 
with symptoms of fever (83%), cough (82%), shortness of breath (31%), and pain. Muscular (11%), fatigue (9%), 
headache (8%), sore throat (5%) [17-19]. In a cohort study (figure 1) on 103 recovered patients from Covid-19, 
parenchymal changes were examined in CT scan of patients after 3 months of follow-up.In 25% of patients, some 
degree of residual radiological changes, mainly in the form of GGO areas, in 20% of cases, fibrotic parenchymal 
bands were seen [20-22].
In another study, 12 patients with severe pulmonary involvement who needed to be admitted to the intensive care 
unit were studied. The mean time for radiological findings in this patient was about 56 days from the onset of 
symptoms.In patients with CT scan of the lungs, despite the relative improvement of acute lesions such as GGO and 
consolidation, parenchymal changes, mainly in the form of fibrotic findings, were still visible [23-25]. In another 
study by Yun et al., it was found that people with more severe primary disease had a slower radiological healing 
process and were more likely to develop pulmonary fibrosis than patients with less severe manifestations.Such 
findings can be made early in patients recovering from the acute phase of Covid-19. On the other hand, the 
persistence of pulmonary fibrosis findings in longer follow-ups confirms the slow process of their recovery and in 
some cases, the possibility of their persistence [2].

Figure 1: Cardiac adipose tissue volume and IL-6 level at admission

A study by Bernheim et al. on chest CT scan of 121 confirmed patients with Covid-19 showed that in 60% of 
patients both had diseased lungs and 10.7% of patients had only the right lung involved. 5.7% of patients had only 
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left lung involvement.The most common abnormalities in these patients included GGO, consolidation, bronchial 
wall thickening, and peripheral lung changes [27].
Covid-19 can infect different lobes of the lung depending on the severity of the disease. For example, a study by 
Chung et al. found that in 21 patients with Covid-19, one lobe was involved in 5% of patients, 10% had two lobes 
involved, and 14%. Three lobes were involved, 19% had four lobes involved, and 38% had all 5 lobes involved 
(figure 2).GGO is defined as foggy areas with a slight increase in density in the lungs, body, bronchial obstruction, 
and peripheral arteries.
In the initial studies of 21 patients by Chung et al., GGO was seen in 57% of patients, which was the first CT 
observation of Covid-19 patients.Studies have shown that GGO, as the most common radiographic method, shows 
over 98% of the disease.The reticular pattern is defined as the thickness of the interstitial space of the lung in the 
interlobular space and the interlobular lines.

Figure 2: Radiological manifestations of pulmonary and cardiovascular complications of Covid-19 disease

This pattern may increase in patients with Covid-19 whose disease duration is longer.The insane cobblestone pattern 
is a pattern of interlobular space and interlobular lines that look like irregular cobblestones.In recent studies in 
patients with Covid-19, 5-36% of patients had a crazy paving pattern in their lungs [28-30]. A nodule refers to a 
round or irregular knot or shape hole that is less than 3 cm in diameter. According to studies, 3-13% of patients can 
develop irregular solid focal nodules [31]. Lymphadenopathy is the swelling of the lymph nodes in which one or all 
or all of the lymph nodes become swollen. Lymphadenopathy is seen in 4-8% of patients with Covid-
19.Accumulation of pericardial fluid is actually the accumulation of fluid between the heart and the sac around the 
heart or pericardium, which is seen in 5% of people with Covid-19 with inflammation (figure 3).

Figure 3: Lung involvement in the corona; From symptoms to treatment

Secondary lung infections
Secondary infections following viral pulmonary infections are important known complications that facilitate the 
colonization and proliferation of bacteria in the respiratory tract.Accordingly, secondary infections following Covid-
19 have also been reported.In a study of Covid-19 patients admitted to the ICU, in 100% of patients with secondary 
bacterial infection, mainly Staphylococcus aureus and Acinetobacter baumannii were reported [32-34]. In addition 
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to secondary bacterial infections, fungal infections such as various species of Aspergillus, especially Aspergillus 
fumigatus can also affect the course of the disease.Findings have been reported to increase the prevalence of 
pulmonary aspergillus in patients with Covid-19 (table 1).The pathophysiology of such findings is not yet clear [35-
37].
Immune system changes following ARDS or the use of immunosuppressive and anti-inflammatory drugs such as 
corticosteroids used in the treatment of some patients, especially those with severe disease or ARDS, can be 
considered as a risk factor for secondary fungal infection. Old age, lymphopenia, concomitant chronic respiratory 
disease, and cytokine storm are other possible causes (figure 4).

Figure 4: COVID-19 Pandemic Causes Major Decrease in Heart Disease Tests

Cardiac complications
The severity of cardiovascular involvement following Qovid-19 is wide ranging from subclinical myocardial 
involvement to obvious clinical findings.The cardiovascular findings observed by Covid-19 may be primary or 
secondary, or may be due to worsening of the manifestations of underlying cardiovascular disease.Arrhythmias, 
cardiomyopathy, acute myocarditis, and shock have all been reported. Myocardial damage occurs in 20-30% of 
hospitalized patients, and such complications are more common in people with coronary heart disease (55%).Severe 
myocarditis has been reported in 7% of patients, often leading to death. Various mechanisms are involved in causing 
myocardial damage [38].
Severe viral infection can increase the chances of atherosclerotic plaque rupture in the coronary arteries, resulting in 
a heart attack.Also, hypoxia and vasoconstriction, which occur in cases of severe infection and sepsis, can lead to a 
decrease in tissue oxygen supply, followed by myocardial ischemia, especially in people with atherosclerotic 
changes (figure 5).Different imaging techniques are involved in the early detection of possible cardiac 
complications. Although the symptoms of heart failure, such as a large heart and typical bilateral alveolar opacity 
and pleural effusion, are best seen on plain chest X-ray, myocardial damage is best detected on MRI.Due to the 
relatively high prevalence of coronary heart disease secondary to Covid-19, the use of specific cardiac imaging 
techniques by MRI is recommended, especially when there are clinical or par clinical symptoms such as increased 
troponin levels.Cardiomyopathy is also a common complication of coronary infection and can follow myocarditis or 
severe systemic inflammation.
In a study of patients with severe infections, 33% of patients were found to have cardiomyopathy findings. Chest X-
rays may show cardiomegaly, cephalization of the arteries of the lungs, pleural effusion, and curly lines.CT scans or 
MRIs of the heart show dilation of the ventricles, reduced ejection fraction, and the radiological signs of myocarditis 
mentioned above.Tamponade has rarely been reported following myocardial infarction. The presence of pericardial 
effusion is well visible on CT scan of patients.Pericardial changes are also seen as an increase in thickness in cases 
of pericarditis.
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Figure 5: The Enigma of Endothelium in COVID-19

Vascular complications
There is growing evidence of coovid-19 coagulation disorders that expose patients to venous and arterial 
thromboembolism.Although the exact pathogenesis of this phenomenon is still unknown, thrombotic complications 
are a poor prognosis and are associated with high mortality.Pulmonary venous embolism is common in people with 
severe illness. This risk is especially high when the disease is caused by the coronavirus. Molecular changes caused 
by Covid-19 are similar to changes seen in pulmonary vascular disease and can lead to vascular endothelial 
dysfunction, increased risk of coagulation in the lung, and micro thrombosis and impaired pulmonary 
hemodynamics.On the other hand, due to the increased risk of coagulation and the possibility of clotting in 
peripheral veins, secondary pulmonary embolism is another known vascular complication.
Numerous studies have reported pulmonary venous embolism in the quadriceps, which is mainly secondary to 
increased thrombosis in the peripheral veins.Various studies have reported the presence of venous thrombosis in 25-
49% of patients. Pulmonary CT angiography is a good diagnostic method to evaluate for the possible presence of 
pulmonary embolism, especially in patients with sudden exacerbation of respiratory symptoms or a positive D-dimer 
marker.The most common cases of thrombosis are in the segmental branches and pulmonary lobar and the presence 
of thrombosis in the central vessels of the lung is less reported (figure 6).
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Figure 6: Flow chart of included subjects

Covid-19 diagnostic methods based on serological techniques
Serological techniques are more commonly used to diagnose infections than other diagnostic methods.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.For example, in a study by Chen et al., in 99 hospitalized patients with Covid-19 infection, the leukocyte 
count was lower than normal in 9% of patients and higher than normal in 24% of patients; 38% of patients had 
higher than normal neutrophil counts; 12% of patients had platelet depletion and 4% of patients had higher platelet 
counts and decreased hemoglobin and lymphocyte counts.Albumin decreased in 98% of patients and glucose and 
lactate dehydrogenase (LDH) increased in more than half of the patients [32].
There was also a significant increase in infection-related biomarkers in patients such as interleukin-6, serum ferritin, 
reactive protein (CRP) C, and erythrocyte sedimentation rate (ESR).
Another study, on blood samples of 1099 patients infected with Covid-19 from different provinces of China, showed 
that in 83.2% of patients the lymphocyte count was lower than normal, in 36.2% of patients’ platelets were lower 
than normal and Leukocyte counts were lower than normal in 33.7% of infected patients.CRP levels were very high 
in most patients and also increased alanine aminotransferase (ALT), aspartate aminotransferase (AST), keratin 
kinase and D-dimer in patients. Another study of clinical serological factors in 140 patients infected with Wuhan 
with Covid-19 showed that 68.1% of patients had normal leukocyte counts, lymphocyte counts in 75.4% of patients’
below normal range. And the rate of eosinophils decreased in 52.9% of patients.
Also, in the study of blood factors, serum CRP and amyloid levels were increased in 90% of patients and in 43.2% 
of them, serum D-dimer, serum procalcitonin and keratin kinase were also increased.In another study of 138 
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patients, the serological parameters of these patients showed significant changes. The white blood cell and 
neutrophil counts in these patients increased and the lymphocyte and platelet counts decreased.
Various methods such as immunoelectrophoretic and chromatography can be used to measure CK enzyme; 
However, these methods are time consuming and are not useful for rapid and emergency diagnosis. Other methods 
used.Immunological methods, such as the use of anti-enzyme-labeled antibodies, are also a bit time-
consuming.Another method that is preferable to other methods is the safety restraint method. Due to the novelty of 
this disease and the fact that a large number of coronary patients are still admitted to the intensive care unit of 
hospitals on a daily basis, accurate statistics that show the extent of recovery of such patients are not available.Many 
factors, including delays in reporting patient data, also play a role (figures 7 and 8).Most people with coronary heart 
disease recover and return to normal.
Some patients may have symptoms that may last for weeks or even months after recovery. Even people who are not 
hospitalized may experience persistent or late coronary symptoms.Studies show that one-third of those who survive 
the disease suffer from shortness of breath, even after one year of treatment, and the incidence of injuries is much 
higher among those who are in an acute condition and have been admitted to the intensive care unit [46].
The elderly and many people with the underlying disease are more likely to experience long-term symptoms of 
Covid-19, but even young people can experience discomfort weeks and months after infection.Many of the long-
term effects of Covid-19 are still unknown, and future clinical trials will shed light on many of the problems that 
have arisen.

Figure7.Forest plot showed Cardiopulmonary Radiological Manifestations rate

Figure 8. Forest plot showed Body temperature

Conclusion
The truth is that in many cases we cannot differentiate Covid-19 from colds, flu and sinusitis, but fortunately we 
have not yet entered the flu epidemic in the country, while every year last fall, we had a lot of flu patients.However, 
the use of masks has been effective in preventing the spread of influenza, as well as respiratory viral diseases, which 
are usually common in autumn and winter.
Therefore, masking, observing social distance and health protocols can prevent some infectious respiratory diseases 
and not just Covid-19.On the other hand, this year the air pollution situation is better due to reduced travel and 
people staying at home due to corona restrictions, and we have experienced less air inversion and pollution than in 
previous years, so we are less worried about problems. We have breathing due to air pollution.The most well-known 
mechanism so far is that the main damage in Covid-19 disease is to small vessels inside the lungs and other parts of 
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the body.This vascular damage causes lesions called very small clots inside the arteries that cause problems. In 
addition to the involvement of the pulmonary arteries, the underlying lung tissue is also affected by the virus, which 
is mostly in the early stages, 6 it occurs within the first 7 days of the disease, which is the viral phase.Lung 
involvement is due to the invasion of the virus, but in the following weeks when the disease changes from viral to 
inflammatory phase, the involvement is no longer due to the virus, but due to the high inflammatory phase that the 
body has created relative to the external agent, the virus.
Pulmonary involvement usually does not occur in the first few days of illness, but in the first week someone may 
have respiratory symptoms and the load of the virus is so high in the body that it has caused lung involvement, but 
often after the first 6 to 7 days. From the disease, the immune system reacts strongly to the virus, causing the lungs 
to become involved, blood oxygen to drop, and breathing to become difficult, as well as other problems, with the 
greatest damage to the lungs in the second stage of the disease. We see it not because of the virus, but because of the 
body's immune response and inflammation.Patients with Covid-19 are divided into two categories: outpatients and 
inpatients.In the case of outpatients, the most important thing is to diagnose early, that is, immediately after finding 
the symptoms, it is better for the patient to consult a doctor, either online or in person, to explain what symptoms the 
patient should go to the hospital for treatment.
In this situation, the most important thing is to educate the person who has just been infected, but not in such a way 
that the patient is told to stay at home and come back whenever he is very ill! It is a very wrong argument that early 
in the corona outbreak was more common and fortunately now less common.
At the doctor's discretion, if the patient was in need of antiviral, anti-inflammatory, or cough therapy, these 
treatments should be started and monitored, but if these treatments were not needed, it is best to wait a few days 
after the onset of symptoms. Check the patient again and, if symptoms worsen, check for CT scans, inflammatory 
tests, and measure blood oxygen levels.As mentioned in the case of outpatients, 80% of patients recover in the early 
stages of the virus and 20% need more care. In the case of hospitalized patients, however, due to the limited number 
of hospitalized beds, priority is given to patients who are in a worse condition.Patients who are unable to be 
hospitalized can also be treated on an outpatient basis with antiviral, anti-inflammatory, and anticoagulant 
treatments, which are the three main treatments for pulmonary coronary artery disease, and quarantined at home.One 
of the main treatments along with medication is oxygen delivery.But patients have different conditions at home or in 
the hospital, some are treated with a few liters of oxygen in the nose, some with oxygen masks and some with 
reserved masks that give high oxygen, and some need mechanical ventilation, of course our effort is this Is that the 
patient's work does not reach mechanical ventilation.
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