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1. TITLE OF THE DISSERTATION:    

“A STUDY ON THE FOLLOW UP HIGH 

RESOLUTION                    COMPUTERISED 

TOMOGRAPHY FINDINGS OF COVID-19 

POSITIVE PATIENTS AT A TERTIARY CARE 

HOSPITAL IN NORTH KARNATAKA” 
 

 

 

 

2. INTRODUCTION:  

 

      

2.1 PROBLEM STATEMENT: 

 



 

 

An outbreak of coronavirus disease-19 (COVID-19) infection began in December 

2019 in Wuhan, the capital of central China’s Hubei province. COVID-19 

pandemic sweeping the whole world has left much of mankind shaken with 

respect to this novel virus. About 20% of cases are severe, and mortality is 

approximately 3%. The World Health Organization (WHO) declared a global 

health emergency on January 30, 2020.  

 

The spread of COVID-19 has been heterogeneous, resulting in some regions 

having sporadic transmission and relatively few hospitalized patients with COVID-

19 and others having community transmission that has led to overwhelming 

numbers of severe cases. For these regions, health care delivery has been 

disrupted and compromised by critical resource constraints in diagnostic testing, 

hospital beds, ventilators, and health care workers who have fallen ill to the virus 

exacerbated by shortages of personal protective equipment. Although mild cases 

mimic common upper respiratory viral infections, respiratory dysfunction 

becomes the principal source of morbidity and mortality as the disease advances. 

 

As clinical physicians, epidemiologists, virologists, and others work with public 

health officials and policymakers to understand infection pathogenesis and 

control disease spread, some early investigators have observed imaging patterns 

on chest radiography and computed tomography (CT). HRCT of the Thorax has 

come to become the one of the most important diagnostic tests when it comes 

to reporting the initial changes in the lung fields as well as the prognostication of 

the clinical severity by the use of CT Severity Scores. This has shown to be 

imperative in a country like India where limited resources and priority allocation 

based on patient condition has shown to be useful.      

   

2.2 RATIONALE: 

 

Post COVID-19, there are a variety of lung findings that come into the picture, 

with findings ranging from persistent ground glass opacities to extensive fibrosis.  

Most patients who are symptomatic with respect to the respiratory system can 

undergo follow-up HRCT thorax to grade the residual pathology and to aid 

clinicians in exploring prognosis with respect to medication, chest physiotherapy, 

etc. This follow-up of COVID-19 patients will allow us to characterize the lesions 

and with enough data assimilated we can aim to even stratify the patients into 

degrees of severity. 

 

2.3: NOVELTY:  

 



 

 

A comprehensive study on the various changes noted in patients previously diagnosed 

with COVID-19, to asses the degree of anatomic structural involvement at various stages 

of presentation over time. 

2.4: EXPECTED OUTCOME AND APPLICATION: 

 

The SARS-CoV-2 viral particle once in the respiratory tract has shown to cause multiple 

changes in the acute as well as progressive stages of the disease. Little is known about 

the clinical presentation and imaging findings of the the disease in later stages, even 

post recovery, if there are any residual findings and what percentage of these findings 

can be characterized as mild, moderate or severe is not known. This study will help with 

stratifying HRCT findings in the future and aims at setting a baseline about the imaging 

findings that can be noted as the disease progresses over a protracted course of time. 

 

3. RESEARCH QUESTIONS:  

 

3.1. What is the pattern of residual lung findings in post COVID-19 patients? 

3.2.  How do they reflect HRCT images? 

    

5. AIM AND OBJECTIVES OF STUDY: 

 

To determine the HRCT thorax findings in the stratification of post-COVID residual lung 

pathologies.  

6. REVIEW OF LITERATURE: 

 

CT is more sensitive for early parenchymal lung disease, disease progression, and 

alternative diagnoses including acute heart failure from COVID-19 myocardial injury 

and, when performed with intravenous contrast material, pulmonary thromboembolism. 

Leveraging these superior capabilities depends on the availability of CT capacity, 

particularly considering the potential reduction in CT scanner availability due to the 

additional time required to clean and disinfect equipment after imaging of patients 

suspected of having COVID-19. Some centers rely on the improved depiction of 

COVID-19 findings with CT relative to chest radiography and their association with 

clinical worsening to determine patient disposition to home, hospital admission, or 

intensive care. [1] 

 

Although bilateral GGO and consolidation were reported as the predominant imaging 

characteristics in COVID-19, chest CT manifestations can vary in different patients and 

stages. The typical and atypical CT manifestations help familiarize radiologists with these 



 

 

features and make right diagnosis when encountering at the acute and chronic stage of 

the disease. [2] 

 

The first edition of the experts divided CT manifestations into three stages: early, 

progressive, and severe according to the extent and features of the pulmonary 

abnormalities. However, it did not clarify the relationship between the extent of 

inflammation and the clinical presentation of the patient. [3] This  

 

After 2 weeks of infection, the lesions were gradually absorbed leaving extensive GGO 

and subpleural parenchymal bands. [4] As most studies do not have much information 

about the long-term residual effect of COVID-19 on the lung parenchyma, the 

imperativeness of this study is further accentuated. 

 

As effective treatments are developed, thoracic imaging may find new roles by 

establishing treatment response or characterizing patients as likely responders to novel 

therapies. [5] 

 

The absence of early abnormalities on chest radiographs can lead to a large number of 

false negatives. Thin-section chest CT is more sensitive than chest radiography, showing 

abnormal lung parenchymal changes in the early stages of the disease. It can detect 

abnormalities earlier than RT-PCR testing. So, high-resolution CT has been included as 

one of the main tools for screening, primary diagnosis, and evaluation of disease 

severity. [6] 

 

Another study made Intervals from symptom onset and were divided into four stages by 

interquartile range: stage-1, ≤ 15 days; stage-2, 16-29 days; stage-3, 30-63 days; stage-4, 

≥ 64 days. The pulmonary involvement peaked at 3-4 weeks after symptom onset with 

consolidation and GGO as predominant pattern. There still existed abnormalities at 

chest CT when patients discharged, and pulmonary involvement continued decreasing 

at follow-up chest CT. Around 2 months after symptom onset, predominant 

abnormalities were subpleural parenchymal bands, and complete radiological resolution 

started in this period. 

Serial follow-up chest CT scans lasted around two months from symptom onset, 

radiological findings during which has not reported yet. At follow-up chest CT after 

discharge, consolidation that presented as the most common predominant pattern in 

stage-2 started to absorb before GGO did, indicating the absorption of alveolar edema 

and cellular infiltration.  



 

 

In stage-4, which generally covered the last follow-up chest CT, the predominant pattern 

were parenchymal bands and complete resolution, indicating the disease improvement. 

Similar to consolidation, subpleural parenchymal bands could be the manifestation of 

interstitial edema and cellular infiltration in collapsed alveoli. The delayed resolution of 

parenchymal bands made it to be the longest-lasting feature during follow-up chest CT. 

Subpleural parenchymal bands were the predominant radiological abnormalities after 

two months from symptom onset, and could be completely absorbed with no apparent 

residual lung injury. Serial chest CT scans could be used as a monitoring modality to 

help clinician better understand the disease course. [7] 

7. METHODOLOGY  

 

The proposed study is a hospital-based descriptive study in SRI DHARMASTHALA 

MANJUNATHESHWARA COLLEGE OF MEDICAL SCIENCES AND HOSPITAL 

(SDMCMSH), DHARWAD. Study is conducted in Department of Radio-diagnosis and 

data is collected of patients who are referred for HRCT having a post COVID status in 

SDM College of Medical Sciences& Hospital, Dharwad. 

 

7.1 Study design:  

 

Hospital based prospective study 

 

7.2 Study Participants: 

 

7.2.1 Inclusion Criteria: 
All patients with respiratory complaints who are were previously diagnosed to have COVID-19 

via rapid or RT-PCR testing. 

Patients aged > 18 years and < 65 years. 

 

7.2.2 Exclusion Criteria: 

Age <18 years 

Pregnant females. 

Patients who do not give consent for the study  

Patients who are a known case of Interstitial Lung Disease 

 

7.3 SAMPLING  

 

Sample size: 



 

 

30 patients satisfying the inclusion and exclusion criteria are taken as cases for 

study of follow up chest HRCT findings of COVID-19 positive patients. However 

more number of cases will be included if possible under the advice of the 

biostatistician. 

 

Sample procedure: 

 All relevant data were collected in predesigned proforma after obtaining 

informed consent 

 

7.4 Does the study require any investigation or interventions to be conducted on 

patients or other humans or animals? If so, please describe briefly. 

Yes, High resolution computed tomography of lung. 

 

7.5 Has ethical clearance been obtained from the institution’s ethical committee? 

Ethical clearance is awaited.  

 

 

7.6 Study procedure: 

 

Study will be conducted prospectively on patients coming with respiratory complaints 

from first June 2021- June 2022. Those with signs of difficulty breathing, chest pain or 

with risk factors for post COVID long-term lung changes will be identified and included 

in study. Data will be collected using a proforma. Investigation of HRCT thorax will be 

done for all cases on 128 slice MDCT scanner manufactured by Siemens (Somatom AS) 

with imaging parameters chosen so as to maximize spatial resolution. The technical scan 

parameters were 120 kV and 139 mAs. Narrow slice thickness of 1 mm was taken from 

lung apices to lung bases with inter-slice distance of 1 cm resulting in images 

representative of the lungs. High spatial resolution image reconstruction algorithm will 

be used with minimal field of vision to minimize the size of the pixel. Window level of (–

750 H U) and window width of (+1500H U) was used for proper assessment of the 

patients. Scans were performed at full inspiration in supine position. 

HRCT will be interpreted for the presence of interstitial lung disease. 

           

STUDY AREA: 

Department of Radio-diagnosis,  

SDM College of Medical Sciences and Hospital 



 

 

Sattur, Dharwad. 

STUDY PERIOD: JUNE 2021- JUNE 2022 

STUDY INSTRUMENTS:  

128 slice MDCT scanner manufactured by Siemens (Somatom AS) 

 

7.7 LIST OF STATISTICAL TESTS USED FOR DATA ANALYSIS  

Data will be analyzed using SPSS. Appropriate statistical measurements like 

percentages, rates, ratios, proportions and other appropriate statistical tests 

will be used. 

 

 

8. RISKS OF THE STUDY:    
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PATIENT INFORMATION SHEET 

 

This study is done to help in characterizing the lung changes in patients 

known to be diagnosed with COVID-19 and will aid in the prognostication 

of the disease and aiding the clinical management. The duration of the 

study is one year. The patients who are diagnosed with COVID-19 will be 

asked detailed clinical history and will be subjected to HRCT and the 

presence of persistent ground glass opacities and pleuro-parenchymal 

bands in them will be documented. Detecting long term effects of COVID-

19 on the lung is very important as it will lead to prompt treatment and 

prevent the patient from developing irreversible lung disease. 

 

 

 

ರೋಗಿಯ ಮಾಹಿತಿ ಪತ್ರ  

 



 

 

COVID-19 ಎಂದು ಗುರುತಿಸಲ್ಪ ಟ್ಟ  ರೋಗಿಗಳಲಿ್ಲನ ಶ್ವಾ ಸಕೋಶದ ಬದಲಾವಣೆಗಳನ್ನು  ನಿರೂಪಿಸಲು 

ಸಹಾಯ ಮಾಡಲು ಈ ಅಧ್ಯ ಯನವನ್ನು  ಮಾಡಲಾಗುತ್ತ ದೆ ಮತ್ತತ  ರೋಗದ ಮುನು ರಿವು ಮತ್ತತ  ಕಿ್ಲನಿಕಲ್ 

ನಿವವಹಣೆಗೆ ಸಹಾಯ ಮಾಡುತ್ತ ದೆ. ಅಧ್ಯ ಯನದ ಅವಧಿ ಒಂದು ವರ್ವ. COVID-19 ರೋಗನಿರ್ವಯ 

ಮಾಡಿದ ರೋಗಿಗಳಿಗೆ ವಿವರವಾದ ಕಿ್ಲನಿಕಲ್ ಇತಿಹಾಸವನ್ನು  ಕೇಳಲಾಗುತ್ತ ದೆ ಮತ್ತತ  ಅವುಗಳನ್ನು  HRCT ಗೆ 

ಒಳಪಡಿಸಲಾಗುತ್ತ ದೆ ಮತ್ತತ  ನಿರಂತ್ರ ನೆಲ್ದ ಗಾಜಿನ ಅಪಾರದಶವಕತೆ ಮತ್ತತ  ಅವುಗಳಲಿ್ಲ  ಪಿ್ಲರೋ-

ಪಾಯ ರಂಚೈಮಲ್ ಬ್ಯ ಂಡ್ಗಳ ಉಪಸಿ್ಥತಿಯನ್ನು  ದಾಖಲ್ಲಸಲಾಗುತ್ತ ದೆ. COVID-19 ನ ಶ್ವಾ ಸಕೋಶದ ಮೇಲೆ 

ದೋರ್ವಕಾಲ್ಲೋನ ಪರಿಣಾಮಗಳನ್ನು  ಕಂಡುಹಿಡಿಯುವುದು ಬಹಳ ಮುಖಯ , ಏಕಂದರ ಇದು ತ್ಾ ರಿತ್ ಚಿಕ್ಲತೆೆ ಗೆ 

ಕಾರರ್ವಾಗುತ್ತ ದೆ ಮತ್ತತ  ರೋಗಿಯನ್ನು  ಬದಲಾಯಿಸಲಾಗದ ಶ್ವಾ ್ಸಕೋಶದ ಕಾಯಿಲೆ ಬರದಂತೆ 

ತ್ಡೆಯುತ್ತ ದೆ. 

 

 

 

 

                                                            

   Consent Form 

 

Name of the participant: ___________________________________________ 

Name of the principal investigator: ___________________________________ 

Name of the institution: SDM College of Medical Sciences, Manjushree Nagar, Sattur, Dharwad-

580009 

       I, _______________________________________________, have read the information in this form (or 

has been read to me). I was free to ask any questions and they have been answered. I am over 

18 years of age and, exercising my free power of choice. I have been explained about the study 

and I hereby give my consent for the study - “A STUDY ON THE FOLLOW UP CHEST HRCT 

FINDINGS OF COVID-19 POSITIVE PATIENTS AT A TERTIARY CARE HOSPITAL IN 

NORTH KARNATAKA.” 

I have read and understood this consent form and the information provided to me. 

1. I have been explained the consent document and nature of study.  

2. My rights and responsibilities have been explained to me by the investigator. 

3. I have informed the investigator of all treatments I am taking or have taken in the past. 



 

 

4. I am aware of the fact that I can opt out of the study at any time without having to give 

any reason and this will not affect my future treatment in the hospital. 

5. I hereby give permission to the investigators to release the information obtained from 

me as result of participation in this study to the sponsors, regulatory authorities, 

Government agencies and the    ethics committee. I understand that they may inspect 

my original records. 

6. My identity will be kept confidential if my data are publicly presented.   

7. I have had my questions answered to my satisfaction. 

 

Date:                                                                                              Name and signature of the 

Patient: 

  

Date:                                                                                            Name and signature of the 

Investigator:                      



 

 

                                              ಒಪಿ್ಪ ಗೆ ಪತ್ರ  

ಪಾಲ್ಗೊಳ್ಳು ವವರ ಹೆಸರು: ____________________________________________ 

ಪರ ಧಾನ ಸಂಶೋಧಕನ ಹೆಸರು: ____________________________________ 

ಸಂಸೆ್ಥಯ ಹೆಸರು: ಎಸ್ .ಡಿ.ಎಮ್ ಕಾಲೇಜ್ ಆಫ್ ಮೆಡಿಕಲ್ ಸೈನಸ ಸ್, ಮಂಜುಶ್ರ ೋ ನಗರ್, ಸತ್ತೂ ರ್, 

ಧಾರವಾಡ -580009 

       ನಾನು, _______________________________________________, ಈ ರೂಪದಲಿ್ಲ  ಮಾಹಿತಿಯನುು  ಓದಿದ್ದ ೋನೆ 

(ಅಥವಾ ನನಗೆ ಓದಲು ಮಾಡಲಾಗಿದ್). ನಾನು ಯಾವುದೇ ಪರ ಶ್ನು ಗಳನುು  ಕೇಳಲು ಉಚಿತ್ ಮತ್ತೂ  ಅವರು 

ಉತ್ೂ ರಿಸಿದ್ದದ ರೆ. ನಾನು 18 ವರ್ಷಕ್ಕ ಿಂತ್ಲೂ ಹೆಚ್ಚು  ವಯಸಿಸ ನವಳಾಗಿದ್ದ ೋನೆ ಮತ್ತೂ  ಆಯ್ಕಕ ಯ ನನು  

ಉಚಿತ್ ಶಕ್ೂ ಯನುು  ವಾಾ ಯಾಮ ಮಾಡುತ್ೂ ೋನೆ. ಈ ಅಧಾ ಯನವನುು  ನಾನು ವಿವರಿಸಿದ್ದ ೋನೆ. ವಿವರಿಸುತ್ತೂ  

ನಾನು ಈ ಅಧಾ ಯನಕ್ಕಕ  ನನು  ಒಪಿ್ಪ ಗೆಯನುು  ನೋಡುತ್ೂ ೋನೆ " ಉತ್ತ ರ ಕರ್ನವಟ್ಕದ ತೃತಿೋಯ ಆರೈಕ 

ಆಸಪ ತೆೆಯಲಿ್ಲ  ಕೋವಿಡ -19 ಸಕಾರಾತ್ಮ ಕ ರೋಗಿಗಳ ನಂತ್ರದ ಚೆಸ್ಟಟ  ಎಚ್ಆರ್ಸ್ಥಟಿ ಫಂಡಿಂಗ್ಗಳ 

ಅಧ್ಯ ಯನ. " 

ನಾನು ಈ ಒಪಿ್ಪ ಗೆ ಫಾಮ್ಷ ಮತ್ತೂ  ನನಗೆ ಒದಗಿಸಿದ ಮಾಹಿತಿಯನುು  ಓದಿದ್ದ ೋನೆ ಮತ್ತೂ  

ಅಥಷಮಾಡಿಕಿಂಡಿದ್ದ ೋನೆ. 

1. ನನಗೆ ಒಪಿ್ಪ ಗೆಯ ಡಾಕ್ಯಾ ಮೆಿಂಟ್ ಮತ್ತೂ  ಅಧಾ ಯನದ ಪರ ಕೃತಿಗಳನುು  ವಿವರಿಸಿದ್ದದ ರೆ. 

2. ನನು  ಹಕ್ಯಕ ಗಳ್ಳ ಮತ್ತೂ  ಜವಾಬ್ದದ ರಿಗಳನುು  ನನಗೆ ತ್ನಖೆದ್ದರರು ವಿವರಿಸಿದ್ದದ ರೆ. 

3. ನಾನು ತ್ಗೆದುಕಳ್ಳು ತಿೂ ರುವ ಎಲಿಾ  ಚಿಕ್ತ್ಸ ಗಳ ಮಾಹಿತಿಯನುು  ತ್ನಖಾಧಿಕಾರಿಗೆ ನಾನು ತಿಳಿಸಿದ್. 

4. ಯಾವುದೇ ಕಾರಣವನುು  ನೋಡದ್ಯೇ ನಾನು ಯಾವ ಸಮಯದಲಿಾದರೂ ಈ ಅಧಾ ಯನದ 

ಆಯ್ಕಕ ಯಿಂದ ಹೊರಗಿರಲು ಸಾಧಾ ವಿದ್ ಮತ್ತೂ  ಆಸಿ ತ್ರ ಯಲಿ್ಲ  ನನು  ಭವಿರ್ಾ ದ ಚಿಕ್ತ್ಸ ಯ ಮೇಲೆ 

ಪರಿಣಾಮ ಬೋರುವುದಿಲಿ್  ಎಿಂಬ ಅಿಂಶವನುು  ನನಗೆ ತಿಳಿದಿದ್. 

5. ಪಾರ ಯೋಜಕರು, ನಯಂತ್ರ ಕ ಅಧಿಕಾರಿಗಳ್ಳ, ಸಕಾಷರಿ ಸಂಸೆ್ಥ ಗಳ್ಳ ಮತ್ತೂ  ನೈತಿಕ ಸಮಿತಿಗಳಿಗೆ ಈ 

ಅಧಾ ಯನದಲಿ್ಲ  ಪಾಲ್ಗೊಳ್ಳು ವಿಕ್ಕಯ ಪರಿಣಾಮವಾಗಿ ನನು ಿಂದ ಪಡೆದ ಮಾಹಿತಿಯನುು  ಬಡುಗಡೆ 

ಮಾಡಲು ನಾನು ಈ ಮೂಲ್ಕ ತ್ನಖೆದ್ದರರಿಗೆ ಅನುಮತಿ ನೋಡುತ್ೂ ೋನೆ. ಅವರು ನನು  ಮೂಲ್ 

ದ್ದಖಲೆಗಳನುು  ಪರಿೋಕಿ್ ಸಬಹುದ್ಿಂದು ನಾನು ಅಥಷಮಾಡಿಕಿಂಡಿದ್ದ ೋನೆ. 

6. ನನು  ಡೇಟಾವನುು  ಸಾವಷಜನಕವಾಗಿ ಪರ ಸುೂ ತ್ಪಡಿಸಿದರೆ ನನು  ಗುರುತ್ನುು  

ರಹಸಾ ವಾಗಿರಿಸಲಾಗುವುದು. 

7. ನನು  ತೃಪ್ಪೂ ಗೆ ನನು  ಪರ ಶ್ನು ಗಳಿಗೆ ಉತ್ೂ ರಿಸಿದ್. 

 

ದನಾಿಂಕ: ರೋಗಿಯ ಹೆಸರು ಮತ್ತೂ  ಸಹಿ: 

ದಿನಾಿಂಕ: ತ್ನಖೆಯ ಹೆಸರು ಮತ್ತೂ  ಸಹಿ: 



 

 

 PROFORMA 

 

Name:   Age:  Sex:  Contact:      

 

Religion:  Place:   Highest level Of Education: Primary/Secondary  

 

Rural/Urban:        Graduate   Uneducated 

 

Smoking: Alcohol: Tobacco:  Occupation: Manual worker/Sedentary/  

 

Date diagnosed as COVID-19 positive: 

 

Previous HRCT findings (if available): 

CORADS-score 

CT severity score 

Percentage of lung involvement: 

 

Date of onset of present symptoms: 

 

Case first seen by Pulmonologist since onset:   <6 months,   6-12 month    1-2 yrs. , 

                                                                               >2 yrs. 

 

 

Co morbidities: 



 

 

 

Investigations done: 

 

 

 

Present CT findings:  

 

o Ground glass  

o Crazy paving  

o Vascular dilatation  

o Traction Bronchiectasis  

o Subpleural bands and Architectural distortion 

o CORADS-score 

o CT severity score 

o Percentage of lung involvement: 

 

Medications patient is on currently: 

Scan no. : 

 

Hospital No. : 

 

Presenting complaint and time of consent : 

 

Other associated complaints(if any) : 

 

Relevant past history 

 

 

 

 

 

https://radiologyassistant.nl/chest/covid-19/covid19-imaging-findings#chest-ct-ground-glass
https://radiologyassistant.nl/chest/covid-19/covid19-imaging-findings#chest-ct-crazy-paving
https://radiologyassistant.nl/chest/covid-19/covid19-imaging-findings#chest-ct-vascular-dilatation
https://radiologyassistant.nl/chest/covid-19/covid19-imaging-findings#chest-ct-traction-bronchiectasis
https://radiologyassistant.nl/chest/covid-19/covid19-imaging-findings#chest-ct-subpleural-bands-and-architectural-distortion


 

 

 

 

 

From, 

 

DR. TAHA ISMAIL 

 

POST GRADUATE,  

DEPT OF RADIO-DIAGNOSIS 

SDM COLLEGE OF MEDICAL SCIENCES & HOSPITAL, 

DHARWAD – 580009 

To, 

THE PRINCIPAL,  

SDM COLLEGE OF MEDICAL SCIENCES & HOSPITAL, 

DHARWAD - 580009 

 

(THROUGH PROPER CHANNEL) 

 

Respected Sir/Madam, 

 

Sub: Submission of proforma for registration of subject for dissertation. 

 

I am here with submitting my proforma for registration 

of dissertation titled “A STUDY ON THE FOLLOW UP CHEST 

HRCT FINDINGS OF COVID-19 POSITIVE PATIENTS AT A 

TERTIARY CARE HOSPITAL IN NORTH KARNATAKA” 

Kindly forward this to SDM University, Dharwad. 

 

Thanking you, 



 

 

 

Yours faithfully, 

 

DR TAHA ISMAIL 
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