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ABSTRACT 

Aim: To study the High Resolution Computed Tomography manifestations in the evaluation of 

COVID-19 suspected and diagnosed patients and study its correlation in respect to CT severity 

scoring with symptomology, comorbidities, lab parameters and oxygen requirement in the study 

group. 

Methods: This was a descriptive study conducted between August 2020 to October 2022 at Dr D.Y. 

Patil Medical College, Hospital and Research Centre, Pune after taking necessary approval by the 

institutional scientific and ethics committee. 500 patients meeting the inclusion criteria for the study 

were included in the study after taking a written informed consent from all the patients.  

Results: A total of 500 study participants were included; of them 27% (n=133) were categorized as 

mild on the basis of CT severity score, 51% (n=257) were categorized as moderate and 78 participants 

(15.6%) were categorized as severe. Thirty two (6.4%) patients who were suspected for having 

COVID-19 infection and being diagnosed as COVID- 19 positive on RTPCR tests showed normal 

HRCT scans. Our study group included 311 male and 189 female patients.  Ground glass opacities 

were the. Most common typical CT chest manifestation in our study group seen in all of severe 

patients followed by 97.3% in moderate groups, 94.7% in mild group. Consolidation was seen in 

55.1% of severe patients followed by 31.9% in moderate disease groups, 15.8% in mild group. 

Bilateral involvement of lung parenchyma on HRCT was more common and was seen to affect 84.8% 

(n=429) of total population there was a lower lobe preponderance in early and mild disease with the 

right lower lobe being the most common lobe being affected followed by the left lower lobe. In our 

study group, atypical findings of COVID 19 disease on HRCT were seen in 24 % (n=120) of total 

population. In our study groups, among the atypical findings pleural effusion is the most common 

atypical finding which was seen in 10.2% (n=51) of total study population followed by mediastinal 

lymphadenopathy which was seen in 9.2% (n=46) of total study population.  The mean number of 

days since symptoms was highest for patients in severe disease category (7.3 days) followed by 

moderate group (5.3 days) and mild group (3.0 days).  In our study oxygenation support was required 

for 64.1% of patients in severe group followed by 39.3% in moderate group and 6.8% in mild group.  

Conclusions: COVID 19 disease has had a significant negative impact on the healthcare system all 

across the world and CT imaging plays an important role in assessing disease severity and 
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progression. Our study supports the use of HRCT in patients with COVID-19 infection, which could 

be used as a rapid and an effective gatekeeper to rule-out patients with a low likelihood of disease.  

 

Keywords: COVID 19, Pandemic, HRCT, Thoracic Imaging, Infectious Diseases, Viral Pneumonia. 

 

INTRODUCTION 

At the time of writing in October 2022, over 630 million confirmed cases of SARS-CoV-2 (Severe 

Acute Respiratory Syndrome - Coronavirus - 2) are reported by the World Health Organization, 

including over 6 million deaths. [1] 

Infection by COVID-19 virus can result in a wide range of clinical outcomes, from being 

asymptomatic to severe life-threatening course or death. Symptoms due to the COVID-19 infection 

can include fever, dry cough, breathlessness, anosmia and malaise which are nonspecific. [2] 

Common laboratory findings in COVID-19 are a decreased lymphocyte count, increased CRP levels, 

increased ferritin levels and increased D- Dimer levels in some patients as well [2]. 

HRCT is an important and irreplaceable method for early detection of COVID-19 associated lung 

abnormalities when clinical features are unspecific, sparse or when the patient is asymptomatic. It 

plays an important role in screening the COVID-19 suspected patients, diagnosis of COVID 19 

infection, in disease progression, in detection of complications and for follow-up after discharge for 

changes of fibrosis. The most common computed tomography (CT) findings include bilateral patchy 

ground-glass opacities (GGO) involving multiple lobes of lungs. The opacities are more likely to 

show peripheral distribution than central distribution and the lesions are patchier than oval [3]. Other 

CT findings include either purely GGOs or GGOs with interlobular septal thickening, GGOs with 

consolidation, or pure consolidation. Pleural effusion, lymphadenopathy, pericardial effusion, 

cavitations, and pneumothorax are some of the atypical but possible findings seen with COVID 19 

infections [3]. 

 

MATERIALS AND METHODS 

This was a descriptive study conducted between August 2020 to October 2022 at Dr D.Y. Patil 

Medical College, Hospital and Research Centre, Pune after taking necessary approval by the 

institutional scientific and ethics committee. 500 patients meeting the inclusion criteria for the study 

were included in the study after taking a written informed consent from all the patients. All 500 

patients underwent at least one HRCT examination of thorax and 408 patients underwent chest 

radiography. The remaining 92 patients without chest radiograph were excluded from studying 

correlation between chest radiograph abnormalities and CT severity scores.  

Clinical data of the patients such as symptomology, comorbid conditions and other significant past 

medical history were obtained either directly from the patient or their relatives. Onset of symptoms to 

time of CT examinations were obtained.  

Lab parameters including lymphocyte count, D-Dimer levels, serum ferritin levels and CRP levels 

were gathered using the electronic patient record system. Lymphocyte count and D-Dimer levels were 

available for 378 patients and CRP and serum ferritin levels were available for 377 patients. The 

remaining patients with unavailable lab parameters were excluded from studying correlation  between 

described aforementioned lab parameters and CT severity scores. All CT scan images were analysed 

by specialist radiologists and a severity score was calculated based on scoring the percentage of 

involvement of each lung lobe individually with a score given from 1 to 5 for each lung lobe. Then, 

the final CT severity score was calculated as cumulative of all the individual lobar scores and was 

given out of a total of 25. 
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RESULTS 

A total of 500 study participants were included; of them 27% (n=133) were categorized as mild on the 

basis of CT severity score, 51% (n=257) were categorized as moderate and 78 participants (15.6%) 

were categorized as severe. Thirty two (6.4%) patients who were suspected for having COVID-19 

infection and being diagnosed as COVID- 19 positive on RTPCR tests showed normal HRCT scans.  

Our study group included 311 male and 189 female patients. The proportion of male population being 

affected with severe form of disease on the basis of CT severity score was significantly higher. In our 

study population, about 19% (n=59) of total male population was categorized into severe group in 

comparison to only 10% (n= 19) of the total female population. About 39 % (n=74) of the total female 

population have either a normal HRCT or being categorized into mild severity in comparison to 29% 

(n=91) having a normal HRCT or being categorized into mild  severity on the basis of HRCT score.  

Ground glass opacities were seen in all of severe patients followed by 97.3% in moderate groups, 

94.7% in mild group. Inter lobular septal thickening was seen in all (100%) of severe patients 

followed by 89.9% in moderate groups, 27.1% in mild group. Crazy Paving was seen in all (100%) of 

severe patients followed by 85.6% in moderate groups, 21.1% in mild group. Consolidation was seen 

in 55.1% of severe patients followed by 31.9% in moderate disease groups, 15.8% in mild group 

[Table 1]. The correlation of all of the above mentioned findings with CT severity scores were 

observed to be statistically significant (P<0.001) in our study. In our study group, bilateral 

involvement of lung parenchyma on HRCT was more common and was seen to affect 84.8% (n=429) 

of total population and unilateral lung involvement was seen only in 6.8% (n=39) of total population. 

In our study, it was found that there was a lower lobe preponderance in early and mild disease with 

the right lower lobe being the most common lobe being affected followed by the left lower lobe. It 

was seen that there was predominantly peripheral distribution of lung changes on HRCT in our study 

group. There was a preponderance for peripheral distribution in mild cases and early disease course.  

Peripheral distribution was observed in all (100%) of severe patients followed by 98.1% in moderate 

disease groups, 81.2% in mild group and it was statistically significant (P<0.001). Central distribution 

was seen in all (100%) of severe patients followed by 77.8% in moderate disease groups, 23.3% in 

mild group and it was statistically significant (P<0.001). In our study group, atypical findings of 

COVID 19 disease on HRCT were seen in 24 % (n=120) of total population. Atypical findings were 

reported in 38.5% (n=30) of severe patients followed by 25.7% (n= 66) in moderate disease groups, 

18% (n= 24) in mild group and none in negative group [Table 2 & Figure 1]. This difference was 

statistically significant (P<0.001). In our study groups, among the atypical findings pleural effusion is 

the most common atypical finding which was seen in 10.2% (n=51) of total study population followed 

by mediastinal lymphadenopathy which was seen in 9.2% (n=46) of total study population. The 

findings of pleural effusion and mediastinal lymphadenopathy were seen more commonly involving 

the moderate and severe categories. Pericardial effusion was seen in two severe patients (2.6%) 

followed by three patients (1.2%) in moderate disease groups, one patient (0.8%) in mild group and 

none in negative group. Bronchiectasis was diagnosed in 7.7% of severe patients followed by 2.3% in 

moderate disease groups, 2.3% in mild group and none in negative group. Emphysematous pulmonary 

cysts were diagnosed in 4 patients in mild group and 9 patients in moderate group and 3 patients in 

severe group. None developed Pneumothorax in negative and mild group but 4 patients in moderate 

group and 3 patients in severe group developed pneumothorax. Only one patient in the moderate 

group had cavitation. There was no statistically significant association between CT severity scores 

and bronchiectasis, emphysematous pulmonary cysts, cavitary lesions, pericardial effusion and 

barotrauma associated changes like pneumothorax and surgical emphysema. 

As seen in Figure 2, the mean number of days since symptoms was highest for patients in severe 

disease category (7.3 days) followed by moderate group (5.3 days) and mild group (3.0 days). The 

difference was statistically significant (P<0.001). The most common symptom seen was cough 
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(65.2% ; n=326) followed by fever (60.8% ; n=304), whereas chest pain was seen in only 7.8% 

(n=39) of the population. The association between cough, fever, breathlessness, anosmia, chest pain 

and disease severity groups as per CT severity scoring were statistically significant (P<0.001) [Table 

3].  In our study population, about 14.2 % (n=72) population was asymptomatic. Of the total patients 

having normal CT scan and being categorized in the negative group, about 46.9% (n=15) were 

asymptomatic. Of the total population having mild CT severity score, 28.6% (n=38) patients were 

asymptomatic and in the population having moderate score, 6.6% (n=17) patients were asymptomatic. 

Only one patient having severe CT severity score was asymptomatic [Table 4]. 

 

Number of patients with coexisting hypertension were highest in severe category (38.5%) compared 

to 23.7% in patients with moderate severity score, 17.3% in patients with mild severity score and 

21.9% in patients with normal HRCT scans [Table 5]. The difference in presence of hypertension 

across disease groups was statistically significant (P=0.007). Presence of diabetes mellitus was 

highest in severe category (24.4%) compared to 21.8% (moderate), 21.1% (mild) and 15.6% in 

disease negative individuals [Table 5]. 

4.5% patients in mild disease group and 1.9% in moderate disease group had asthma. In negative and 

severe disease group, none had asthma. The difference in presence of diabetes mellitus and asthma 

across disease groups was not statistically significant (P=0.788 and P= 0.119 respectively) in our 

study. 

In our study population, chest radiographs were not available for 92 patients who have been excluded 

for the data interpretation. Chest radiographs had abnormal findings in 100% of severe patients 

followed by 90.6% in moderate disease groups, 33.6% in mild group and none in negative group. This 

difference was statistically significant (P<0.001).  

In our study population, lymphocyte counts and D-Dimer levels were not available for 122 patients 

and CRP and Serum Ferritin levels were not available for 123 patients. These were excluded for data 

interpretation. Amongst those for whom these values were available, lymphopenia was seen in 32.5% 

(n=123) and elevated CRP levels were seen in 40.8 % (n=154) of total population. 34.4% (n=130) of 

total population had elevated serum ferritin levels and elevated D-Dimer levels were seen in  25.1% 

(n=95) of total population [Table 6]. The difference between elevated CRP levels and D-Dimer levels 

with disease severity groups were found to be significant (P=0.004 and P<0.001 respectively). The 

difference between lymphopenia and elevated serum Ferritin levels with disease severity groups were 

not found to be statistically significant in our study (P=0.136 and P=0.129 respectively). 

In our study oxygenation support was required for 64.1% of patients in severe group followed by 

39.3% in moderate group and 6.8% in mild group. In negative group, only one patient (3.1%) required 

oxygenation. The difference in percentage of patients requiring oxygen across groups was statistically 

significant (P<0.001) [Table 7]. 

 

Table 1 

Typical features of COVID 19 infection on HRCT scan - ground glass opacities, inter lobular septal 

thickening, crazy paving and consolidation 

Findings on 

HRCT Scan 

Negative Mild Moderate Severe 
P value 

n % n % n % n % 

Ground glass 

opacities 
         

Yes 0 0 126 94.7 250 97.3 78 100 <0.001 

No 32 100 7 5.3 7 2.7 0 0  

Inter lobular          
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septal thickening 

Yes 0 0 36 27.1 231 89.9 78 100 <0.001 

No 32 100 97 72.9 26 10.1 0 0  

Crazy Paving          

Yes 0 0 28 21.1 220 85.6 78 100 <0.001 

No 32 100 105 78.9 37 14.4 0 0  

Consolidation          

Yes 0 0 21 15.8 82 31.9 43 55.1 <0.001 

No 32 100 112 84.2 175 68.1 35 44.9  

 

Table 2  

Table representing distribution of atypical findings on HRCT according to disease severity groups as 

per CT severity score. 

Atypical 

findings 

Negative Mild Moderate Severe 

n % n % n % n % 

Yes 0 0 24 18 66 25.7 30 38.5 

No 32 100 109 82 191 74.3 48 61.5 

Total 32 100 133 100 257 100 78 100 

 

Table 3  

Distribution of symptoms like anosmia, sore throat and chest pain in the disease categories on the 

basis of CT severity score. 

Variable 
Negative Mild Moderate Severe 

P value 
n % n % n % N % 

Fever          

Yes 10 31.3 63 47.4 170 66.1 61 78.2 <0.001 

No 22 68.8 70 52.6 87 33.9 17 21.8  

Breathlessness          

Yes 2 6.3 14 10.5 121 47.1 57 73.1 <0.001 

No 30 93.8 119 89.5 136 52.9 21 26.9  

Cough          

Yes 6 18.8 65 48.9 188 73.2 67 85.9 <0.001 

No 26 81.3 68 51.1 69 26.8 11 14.1  

Anosmia          

Yes 12 37.5 39 29.3 125 48.6 59 75.6 <0.001 

No 20 62.5 94 70.7 132 51.4 19 24.4  

Sore throat          

Yes 5 15.6 42 31.6 120 46.7 48 61.5 <0.001 

No 27 84.4 91 68.4 137 53.3 30 38.5  

Chest Pain          

Yes 0 0 4 3 19 7.4 16 20.5 <0.001 
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No 32 100 129 97 237 92.6 62 79.5  

Table 4 

Distribution of asymptomatic patients suspected of COVID 19 disease on the basis of CT severity 

score. 

 

Asymptomatic 
Negative Mild Moderate Severe 

n % n % n % n % 

Yes 15 46.9 38 28.6 17 6.6 2 2.6 

No 17 53.1 95 71.4 240 93.4 76 97.4 

Total 32 100 133 100 257 100 78 100 

Chi square p value<0.001 (Significant) 

Table 5  

Distribution of patients with hypertension, diabetes mellitus or asthma in disease severity groups 

classified according to CT severity score. 

Hypertension 
Negative Mild Moderate Severe 

n % n % n % n % 

Yes 7 21.9 23 17.3 61 23.7 30 38.5 

No 25 78.1 110 82.7 196 76.3 48 61.5 

Total 32 100 133 100 257 100 78 100 

Diabetes mellitus             

Yes 5 15.6 28 21.1 56 21.8 19 24.4 

No 27 84.4 105 78.9 201 78.2 59 75.6 

Total 32 100 133 100 257 100 78 100 

Asthma         

Yes 0 0 6 4.5 5 1.9 0 0 

No 32 100 127 95.5 252 98.1 78 100 

Total 32 100 133 100 257 100 78 100 

 

Table 6 

Distribution of normal or abnormal lymphocyte count, C-Reactive Protein, Serum ferritin and D-

Dimer levels in disease severity groups classified according to CT severity score. 

 

Variable 
Negative Mild Moderate Severe P 

value n % n % n % n % 

 

Lymphocytes 

 

         

Decreased 4 23.5 25 25.8 65 33.3 29 42.0  

Normal 13 76.5 72 74.2 130 66.7 40 58.0 0.136 

Total 17 100 97 100 195 100 69 100  

C Reactive 

Protein 
         

Normal 11 68.8 64 66 117 60 31 44.9  
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Raised 5 31.3 33 34 78 40 38 55.1 0.040 

Total 16 100 97 100 195 100 69 100  

Serum Ferritin          

Normal 13 81.3 67 69.1 129 66.2 38 55.1  

Raised 3 18.8 30 30.9 66 33.8 31 44.9 0.129 

Total 16 100 97 100 195 100 69 100  

D-dimer          

Normal 16 94.1 83 85.6 144 73.8 40 58.0  

Raised 1 5.9 14 14.4 51 26.2 29 42.0 <0.001 

Total 17 100 97 100 195 100 69 100  

 

Table-7 

Oxygen requirement in disease severity groups classified according to CT severity score. 

Oxygenation 

Required 

Negative Mild Moderate Severe 

n % n % n % n % 

Yes 1 3.1 9 6.8 101 39.3 50 64.1 

No 31 96.9 124 93.2 156 60.7 28 35.9 

Total 32 100 133 100 257 100 78 100 

 

Figure 1   

Chart representing distribution of atypical findings on HRCT according to disease severity groups as 

per CT severity score. 

 
Figure 2 Chart representing mean day since symptoms and categories on the basis of CT severity 

score  
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DISCUSSION 

COVID-19 is an infection that has spread widely and rapidly across the world and became a pandemic 

with significant impacts upon the healthcare delivery systems and being a cause for significant fatality 

all across the globe [1]. It has been advised by the World Health Organization (WHO) to use chest 

radiographs and HRCT of the thorax as part of workup for diagnosis of COVID-19 infection in cases 

of unavailability of RT-PCR tests or in cases of delayed results of RT-PCR tests. It has also been 

advised to perform chest imaging in view of clinical suspicion of COVID 19 infection despite initial 

negative RT-PCR test result to better rule out possibility of COVID 19 disease [4]. Our study had 

been performed with the intention to aid the clinicians in taking better decisions for making the 

accurate diagnosis of the COVID 19 disease, assessing the disease severity and also being useful in 

providing appropriate supportive care and treatment for the affected population. In our study, we used 

the visual assessment of each of the 5 lung lobes. The disease severity on the basis of HRCT was 

further classified based on the total cumulative CT severity score into either mild (CT severity score 

of 1-7), moderate (CT severity score of 8-15) and severe (CT severity score of 16-25) groups. 

We had observed that the population belonging to younger age groups were seen to be having milder 

disease severity as per CT severity score and the population belonging to older age groups were seen 

to be having severe forms of disease as per CT severity score. These findings were akin to those 

discovered by Saeed et. Al [5] in a study conducted on 902 patients and another study performed by 

Farghaly et al. [6] on 574 patients. 

We have also observed that severe form of disease on the basis of lung involvement on CT was seen 

more commonly with male population. Similar observations were made in previously conducted 

studies such as those conducted by Saeed et. Al. [5] and Mosawe et. Al. [7] who had observed strong 

positive correlation between male sex and increment in CT severity score. 

 

In our study, bilateral involvement of lung parenchyma was seen more commonly with predominantly 

peripheral distribution. In mild CT severity and earlier disease course there was a preponderance for 

peripheral distribution of lung parenchymal abnormalities in COVID 19 disease. Also observed in our 

study was a predilection for involvement of lower lobes more commonly and earlier than that of upper 

lobes. The right lower lobe was the most commonly involved lobe in our study population followed 

by left lower lobe. In our study, ground glass opacities were the most common chest CT manifestation 

followed by inter lobular septal thickening, crazy paving and consolidation. These findings are 

considered as the typical manifestations of COVID 19 disease. Similar findings were observed in 
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previously performed studies by Ai et. Al. [8] on 1014 patients and Salehi et. Al [9] on 919 patients 

and Ojha et. Al. [10] on 4410 patients. They had also observed that observed that ground glass 

opacities by itself or in conjunction with consolidation were the most findings on HRCT in COVID 

19 patients followed by inter lobular septal thickening, crazy paving and sub pleural lines. 

In our study population, atypical features of COVID 19 disease on HRCT were seen in 24% of total 

population and were more commonly seen in patients with moderate and severe CT severity scores. 

Pleural effusion was found as the most common atypical finding followed by mediastinal 

lymphadenopathy and were more commonly seen in patients with moderate and severe CT severity 

scores. This was contrary to the study conducted by Gurumurthy et. AL. [11] who found no 

statistically significant correlation between atypical features and increasing CT severity score. In our 

study a statistically significant difference (p<0.001) was found between the presence of atypical 

features and increasing CT severity scores. Our study findings were similar to the study conducted by 

Li et. Al. [12] on 83 patients in which thet had observed that atypical features like mediastinal 

lymphadenopathy, pleural and pericardial effusions were seen more commonly in patients with 

severe/ critical disease.  

In our study, pericardial effusion was seen more commonly in severe category patients, however no 

significant statistical correlation was found between pericardial effusion and increasing CT severity 

scores. Bronchiectasis, emphysematous pulmonary cysts and cavitations did not show significant 

statistical correlation with increasing CT severity scores in our study. 

 

In a previously conducted study by Maggialetti et. Al. [13] on 205 patients, a higher prevalence of 

barotrauma was observed in sub groups of mechanically ventilated COVID 19 patients [13]. In our 

study population, spontaneous pneumothorax associated with pneumomediastinum and sub cutaneous 

emphysema was seen in seven patients, however it was not statistically significant with the CT 

severity scores. The features of spontaneous pneumothorax associated with pneumomediastinum and 

sub cutaneous emphysema can be attributed to iatrogenic induced barotrauma as observed in 

previously studied literature [13]. 

 

In our study population, it was found that earlier the presentation of the patient since the recognition 

of first symptom, milder is the lung involvement on HRCT. The mean number of days since the first 

symptom was lowest (3.0 days) for patients with mild CT severity score, followed by patients with 

moderate CT severity score (5.3 days) and highest for patients with severe CT severity scores (7.3 

days). The most common symptom was cough followed by fever. Other common symptoms included 

were sore throat, breathlessness, anosmia and less commonly chest pain. The association between 

presence of fever, cough, sore throat, anosmia with increasing disease severity groups as per CT 

severity score were found to be significant (P<0.001). These observations were akin to those made in 

studies conducted by Bhandari et. Al. [14] on 80 patients and Yilmaz et. Al. [15] on 130 patients. 

 

In our study population, similar findings were seen as about 14.2% of the total population was 

asymptomatic, of which majority had either normal HRCT scans or mild CT severity scores. CT 

provides great value for screening and detecting such patients. Similar observations were made in a 

previous study conducted by Meng et. Al. [16] on 58 asymptomatic patients with confirmed diagnosis 

of COVID 19 disease, they had observed that the predominant HRCT finding was presence of ground 

glass opacities showing predominantly peripheral and unilateral location and most patients were seen 

to be having milder form of lung involvement based on CT features. It is important to diagnose and 

evaluate asymptomatic COVID positive patients or COVID negative patients with history of contact 

with an infected patient, as they can act as covert transmitter or may progress rapidly to severe form 
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of disease if not adequately evaluated and treated. CT provides great value for screening and detecting 

such patients [16]. 

 

In our study population, hypertension was the most common comorbidity followed by diabetes 

mellitus and asthma. It was observed in our study that prevalence of hypertension was highest in 

patients with severe CT severity groups and this difference in presence of hypertension across disease 

groups was found to be statistically significant (P=0.007). Similar observations were made in studies 

conducted by Bhandari et al. [14] and Yilmaz et. Al. [15] as they had observed that positive CT 

findings were more prominent in co-morbid patients like those with hypertension, diabetes mellitus 

and asthma/ COPD. 

 

In a previous study conducted by Akshay et. Al. [17] on 600 patients, it was observed that rate of 

oxygen support and intubation increased as the CT severity score increases and it was concluded that 

HRCT was helpful in assessing requirement of oxygen support in diseased population. Similar 

observations were made in our study as oxygen support was required most commonly for patients 

having severe CT severity scores followed by those with moderate and mild CT severity scores. It 

helps us to establish that CT severity scores in COVID 19 patients is helpful in determining the 

oxygen support requirement. 

 

In our study population, it was observed that lymphopenia was observed in 32.5% of total population, 

elevated CRP levels were observed in 40.8% of total population, elevated serum ferritin levels were 

noted in 34.4% of total population and elevated D-Dimer levels were noted in 25.1% of total 

population. After statistical analysis it was observed that there was significant correlation between 

raised CT severity scores and elevated CRP levels and elevated D-Dimer levels. These observations 

were corresponding with the aforementioned studies performed by Saeed et. Al. [5] and Yilmaz et. 

Al.[15]. In our study, no statistical significance could be established between lymphopenia and CT 

severity scores. This observation was contrary to the studies conducted by Saeed et. Al. [5] and 

Yilmaz et. Al. [15], however it was corresponding with the study conducted by Leon et. Al. [18] who 

had observed no correlation between lymphopenia and CT severity scores. In our study no statistically 

significant difference was observed between elevated serum ferritin levels and CT severity score. This 

observation was contrary to the studies performed by Saeed et. Al. [5] and Yilmaz et. Al. [15]. The 

likely reason which could be considered for this could be a smaller sample size, a similar study 

performed with a larger sample size can be useful in establishing a relation between lymphopenia, 

elevated ferritin levels and CT severity score. 

 

In a previous study conducted by Leonard et. Al. [19], it was observed that about 30% of patients with 

COVID-19 pneumonia had pulmonary thromboembolism on CT pulmonary angiography as compared 

to 1% in patients without COVID-19 disease. In our study population, only eleven patients had 

undergone a CT pulmonary angiography (CTPA) in the first few weeks of presentation due to 

suddenly worsening breathlessness and significantly elevated D-Dimer levels. Out of these, eight 

patients were observed to be showing changes of pulmonary thromboembolism involving the main 

pulmonary artery and/or segmental or lobar branches. In our study group, amongst the eight patients 

having pulmonary thromboembolism, D-Dimer levels were raised in all eight patients and CRP levels 

were found to be raised in six of these patients. Three of these patients had moderate CT severity 

score and five of these patients had severe CT severity score on HRCT. Due to availability of CTPA 

of a lower proportion of our study population, no statistical significance could be established between 

incidence of pulmonary thromboembolism with CT severity scores.  
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CONCLUSION 

COVID 19 disease has had a significant negative impact on the healthcare system all across the world 

and CT imaging plays an important role in assessing disease severity and progression. It plays a role 

in triage to assess oxygen requirement and help guide clinicians in overcoming dilemma to administer 

adequate and necessary treatment. CT severity scoring can help to stratify and ascertain risks and 

prognosis involved for a patient and is also useful to predict short term outcome of patients. Due to its 

ability to provide results rapidly in contrast to RT-PCR tests, HRCT examination of the thorax is also 

useful as a test to evaluate possibility of COVID 19 infection in a suspected patient. 

In our study, we have been able to collect information of typical and atypical findings on HRCT in 

COVID 19 disease and presence various features with different phases of disease progression. As seen 

in our study, the extent of CT damage as per CT severity score correlates significantly with the age, 

gender of the patient, symptomology, altered laboratory parameters and associated comorbidities in a 

patient. CT can also act as a tool to evaluate requirement for oxygen support in suitable candidates as 

observed in our study. It also plays a role in assessing the involved risks of iatrogenic barotrauma due 

to mechanical ventilation. In terms of follow up, it plays a crucial role in assessing and evaluating 

features of post COVID sequelae.  

Few limitations of our study are that the timeline of changes in the hematological parameters in 

relation to changes on CT scan with progression/regression of the disease severity were not studied 

and also the study being a single center study.. There was unavailability of lab parameters and chest 

radiographs in some of our patients, this can likely be attributed to the fact that a proportion of our 

study group were taking treatment on out patient basis. 

Finally, the other factors that might contribute to the disease severity such as lifestyle /risk factors 

should have been considered in more detail, so further investigations and researches are needed. 

Our study supports the use of HRCT in patients with COVID-19 infection, which could be used as a 

rapid and an effective gatekeeper to rule-out patients with a low likelihood of disease.  

  

Case Gallery 

 

 
 

Figure 3 
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A 44-year-old female diagnosed with COVID 19 as per positive RT-PCR test. CT severity score in 

this case was 4/25 (mild severity). 

Fig.3 a) & b) Axial sections in lung window of NECT chest scan reveal ground glass opacities in 

predominantly peripheral distribution in right upper and right lower lung lobes 

Fig. 3 c) Coronal sections in lung window of NECT chest scan reveal ground glass opacities in 

predominantly peripheral distribution in right upper lung lobe 

Fig. 3 d) Sagittal sections in lung window of NECT chest scan reveal ground glass opacities in 

predominantly peripheral distribution in right upper and lower lung lobes. 

 

 
Figure 4 

A 28-year-old female diagnosed COVID-19 positive on RTPCR testing. CT severity score in this case 

was given as 9/25 (Moderate). 

 

Fig. 4 a), b), c), d), e), f) Axial sections in lung window of NECT chest scan reveal multifocal ground 

glass opacities noted in peripheral portion of both lungs, predominantly involving the left lung.  

Fig. 4 g), h), i) Coronal sections in lung window of NECT chest scan reveal multifocal ground glass 

opacities noted in peripheral portion of both lungs, predominantly involving the left lung.  
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Figure 5 

A 41-year-old male diagnosed with COVID 19 as per positive RT-PCR test. CT severity score in this 

case was given to be 25/25. 

Fig. 5 a),b),c) Axial sections in lung window of NECT chest scan reveal extensive, diffuse ground 

glass opacities in peripheral and central distribution, inter-lobular septal thickening, crazy paving and 

patchy areas of consolidation with air bronchograms in all of the lung lobes. 

Fig. 5 d),e),f) Axial sections in soft tissue window of NECT chest scan reveal extensive patchy areas 

of consolidation with air bronchograms in all of the lung lobes. 

Fig. 5 g),h) Coronal sections in lung window of NECT chest scan reveal extensive, diffuse ground 

glass opacities in peripheral and central distribution, inter-lobular septal thickening, crazy paving and 

patchy areas of consolidation with air bronchograms in all of the lung lobes. 

Fig. 5 i) Coronal section in soft tissue window of NECT chest scan reveals extensive patchy areas of 

consolidation with air bronchograms in all of the lung lobes. 
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Figure 6 

A 50 year old male diagnosed with COVID 19 as per positive RT-PCR test. CT severity score in this 

case was given to be 20/25 (Severe) and bilateral pleural effusion was seen. 

Fig. 6 a) & b) Axial sections in lung window of NECT chest scan reveal multiple areas of patchy 

ground glass opacities with interlobular septal thickening and Crazy Paving in all lobes of the bilateral 

lung parenchyma. Bilateral pleural effusion with underlying sub segmental collapse is also seen.  

Fig. 6 c) Coronal section in lung window of NECT chest scan reveals multiple areas of patchy ground 

glass opacities with interlobular septal thickening and Crazy Paving in all lobes of the bilateral lung 

parenchyma. Bilateral pleural effusion with underlying sub segmental collapse is also seen.  

Fig. 6 d) & e) Axial sections in soft tissue window of NECT chest scan reveals dense consolidation 

with air bronchograms in left lower lobe and bilateral pleural effusion with underlying sub segmental 

collapse. Pericardial effusion is also seen.  

Fig. 6 f) Coronal sections in soft tissue window of NECT chest scan reveals dense consolidation with 

air bronchograms in left lower lobe and bilateral pleural effusion with underlying sub segmental 

collapse.  
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Figure 7 

A 46 year old male diagnosed with COVID 19 as per positive RT-PCR test. CT severity score in this 

case was given to be 20/25. The patient had history of mechanical ventilation and showed signs of 

pneumomediastinum and surgical emphysema. These were likely due to barotrauma. 

Fig. 7 a),b),c) Axial sections in lung window of NECT chest scan reveal extensive ground glass 

opacities with interlobular septal thickening and crazy paving in all lobes of the bilateral lung 

parenchyma, having central as well as peripheral distribution. Patchy areas of consolidation with air 

bronchograms are also seen in bilateral basal segments. They also reveal marked pneumomediastinum 

and severe sub cutaneous and soft tissue emphysema in the inter and intra-muscular planes bilaterally 

in anterior, lateral and posterior chest walls and all neck spaces bilaterally. 

Fig. 7 d),e),f) Axial sections in soft tissue window of NECT chest scan reveal patchy areas of 

consolidation with air bronchograms in bilateral basal segments. They also reveal marked 

pneumomediastinum severe sub cutaneous and soft tissue emphysema  

Fig. 7 g),h) Coronal sections in lung window of NECT chest scan reveal extensive ground glass 

opacities with interlobular septal thickening and crazy paving in all lobes of the bilateral lung 

parenchyma, having central as well as peripheral distribution. Patchy areas of consolidation with air 

bronchograms are also seen in bilateral basal segments. They also reveal marked pneumomediastinum 

and severe sub cutaneous and soft tissue emphysema  

Fig. 7 i) Coronal section in soft tissue window of NECT chest scan reveals air bronchograms in 

bilateral posterior segments. They also reveal marked pneumomediastinum and severe sub cutaneous 

and soft tissue emphysema. 
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