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Introduction
The COVID-19 pandemic is humanity's most lethal 

1
crisis since World War II.  According to the WHO 

Weekly epidemiological update on COVID-19, 

globally; nearly 20 million new cases and over 

114,000 deaths were reported between the periods 
nd th

of 2  - 29  January 2023. Keeping in view the 

statistics, the pandemic is far from over, and we 
2

should be meticulous in reporting.

The healthcare system has been overburdened 

worldwide by the outbreak of novel coronavirus 
3disease 2019.  It's a widely known fact that the 

specificity of RT-PCR for Coronavirus detection is 

great; however, its sensitivity is comparatively less. 

Therefore, radiological imaging has been used 

massively for COVID-19 confirmation in clinically 
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ABSTRACT
Objective: To scrutinize the frequency of alternative pulmonary infectious diseases, and incidental findings of 

the High resolution CT scan chest in COVID-19 screening trials during peak and late COVID era. 

Study Design: A cross-sectional study.

Place and Duration of Study: The study was carried out at the Department of Radiology, Pakistan Institute of 

Medical Sciences (PIMS), Islamabad, Pakistan from June 2021 to June 2022.

Methods: High-resolution computed tomography (HRCT) scan chest reports of 191 patients were analyzed 

from the Peak COVID period from May 2020 to May 2021 and 191 reports of patients in the late COVID period 

from June 2021 to June 2022. Reports were evaluated for any alternative disease process or incidental findings, 

further classified according to their clinical significance. 

Results: Incidental findings were seen in 60% of scans in the Peak period of SARS-CoV-2 infection and 75% in the 

late COVID era. The mean age group of patients in the peak period was 50.76 years and in the late COVID period 

was 56.65 years, with significant male predominance (76%) in the peak period. Around 30.5% and 56.7% of 

“major" incidental findings in each peak and late COVID period were recorded, respectively, with Pulmonary 

nodule being the most frequent incidental finding in the peak period and Tuberculosis often repeatedly 

encountered incidental finding in the late COVID period. 

Conclusion: Incidental findings appear in more than half of the High-resolution CT chest scans in suspected 

COVID-19 patients, with a substantial number requiring further workup.
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suspected COVID-19 patients worldwide. In our 

institute, one CT unit was reserved for suspected 

COVID-19 patients, and High-resolution computed 

tomography (HRCT) was used as a screening test for 

COVID-19.

COVID-19 patients commonly presented with fever 

(83%), cough (76%), shortness of breath (31-%), and 

fatigue (34%). However, these nonspecific symptoms 

are also seen in other respiratory tract infectious 

diseases caused by various bacterial and viral 
4 

etiologies. Symptoms of dyspnea and chest 

tightness are also shared by respiratory infectious 
5

diseases and confound cardiac symptoms.  These 

similar clinical presentations have led to the 

increased use of High-resolution computed 

tomography (HRCT) chests in emergency 

department in this pandemic era. 

Incidental findings in radiological imaging include 

any unpredicted findings that are not related to the 
6clinical indication.  Radiologists must be aware of the 

occurrence and spectrum of alternative or incidental 

findings when screening for COVID-19. This initiated 

the objective of the current study, which is to 

retrospectively analyze such imaging findings to 

establish the frequency of alternative pulmonary 

infectious diseases or any other incidental findings 

that are not related to the purpose of the scan in 

both the peak and late COVID era.

Methods
The cross-sectional study was carried out at the 

Department of Radiology, Pakistan Institute of 

Medical Sciences (PIMS), Islamabad, Pakistan from 

June 2021 to June 2022. Data from 191 patients from 

the COVID-19 screening program was collected 

initially for the patients suspected of having COVID-

19 in the peak COVID period from May 2020 to May 

2021 and then for 191 patients suspected of having 

COVID-19 in the post-COVID era from June 2021 to 

June 2022. The patients of all ages, including infants 

and adults, who were referred to our department for 

HRCT COVID screening and were re-evaluated by 

history and symptoms of fever, cough, and shortness 

of breath for possible COVID-19 infection. These 

patients, irrespective of any co-morbid, irrespective 

of any co-morbid, were included in the study. 

Exclusion criteria included those with no clear 

history or suspected COVID-19 patients. Ethical 

Review Committee approval was taken from the 

hospital before initiating the research vide letter no: 
st

F.3-2/2021( ERRB)/PIMS dated 1  February 2021. A 

dedicated CT scan machine was allocated near and 

the hospital's emergency department, and Patients 

were sent to the Radiology Department suspected of 

COVID-19 pneumonia underwent the scan. High-

resolution CT scan was done in the caudo-cranial 

direction. Scans were read by a team comprising a 

resident, registrar, and senior radiologist to rule out 

COVID-19 pneumonia or any other disease.  All CT 

reports were assessed retrospectively for the 

evaluation of incidental findings, which were further 

classified into three groups according to the 

Guidelines of the Royal College of Radiologists:

Major: It needs additional investigation or treatment 

or medication changes and is likely to have serious 

health effects. 

Moderate: Commonly requires supplementary 

investigation, but health effects are uncertain. 

Minor: Seldom necessitates more investigation and 

is unlikely to have unfavorable health effects.

Incidental findings were also grouped according to 

their anatomical position into pulmonary, 

cardiovascular, abdominal, skeletal, and other 

categories (which included mediastinal, breast, and 

thyroid).

Continuous variables of the study were expressed as 

mean and standard deviation and categorical 

variables as numbers and percentages. The SPSS 

version 24 was used for statistical analysis.

Results
In this analysis of incidental findings, in suspected 

COVID-19 patients, the peak COVID period showed 

incidental findings in 116(60%) out of 191 scans. In 

the late COVID era, 145 scans (75%) out of 191 

showed incidental findings. Majority of the patients 

were male in peak Covid period however near equal 

distribution of gender in late Covid period was noted 

as shown in Table-1.

The mean age group of patients in the peak COVID 

period was 50.76 years, and in the late COVID period 

was 56.65 years, with our oldest patient being a 

female 102 years old in the late COVID period and 

who was diagnosed with COVID-19.

One hundred and twenty-four124 patients had 

findings compatible with COVID-19 in the peak 
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COVID era (64.9%) and 25 patients (13%) in the late 

COVID era. 

In our study, we detected 30.5 % and 56.7% of 

major/significant incidental findings among 191 

patients in each peak and late COVID period, 

respectively, and 24.3% and 29.6% of moderate 

incidental findings among 191 patients each in peak 

and late COVID period respectively.

Pulmonary nodules were the most frequent 

incidental finding (as elaborated in Table-2), seen in 

18 of 191 patients in the peak COVID period that is in 

9.4% of scans, and Tuberculosis was oft-repeatedly 

encountered as an incidental finding in the late 

COVID period observed in 18.3% of scans (Figure.1).

Infections Among the Patients of Chronic Suppurative Otitis Media

Table-1: Demographic Distribution of the Patients   

Variable                 

Male  

Female  

Peak COVID  n (%)  

146(76.4 %) 

45(23.5 %) 

Late COVID  n (%)  

 91(47.6%) 

100(52.3%)  

68

14

16

16

63

Incidental findings in Peak Covid 
Period

Pulmonary

Abdomen

Bones

Cardiac

Others

194

44

11

42

30

Incidental findings in Late Covid 
Period

Pulmonary

Abdomen

Bones

Cardiac

Others

239

Fig.1: Frequency of Incidental findings according 
to anatomical distribution during peak and late 
COVID period (n=191)
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Discussion
This retrospective analysis of incidental findings in 

suspected COVID-19 patients in the peak COVID 

period and the late COVID era showed a significant 

number of incidental findings.

There was a noticeable difference in gender 

disaggregation with a majority, 76% of male patients 

in the peak COVID era. None of the previously done 

studies for COVID-19 screening trials showed this 

noticeable difference. In the late COVID period, 

gender distribution in our study was similar to that of 

other studies in the literature, with no statistically 

significant difference between genders.

Caldas dos Reis et al. reported Incidental 

cardiovascular findings in suspected COVID-19 

patients with findings compatible with COVID-19 on 
6 HRCT chest in 56% of the patients. In a similar study, 

Kilsdonk reported findings suggesting COVID-19 in 
7

39% of the patients.  A slightly higher number of 

COVID detections on HRCT in peak COVID  in our 

country could be due to less availability of PCR kits 

and more reliance on HRCT as in Pakistan, RT-PCR 
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testing capacity was half of that endorsed by the 
8WHO.

Kilsdonk reported incidental findings in 54 % of 

patients and minor incidental findings in 37 % of the 

study population. Emphysema and bronchial wall 

thickening were the most appreciated minor 
7 

incidental findings. We reported air cysts as the most 

commonly seen minor pulmonary incidental finding 

and as per the RCR (Royal College of Radiologists) 

scoring system of the incidental findings. 

Emphysema was considered a moderate finding in 

our study. Dündar et al. reported cardiomegaly as the 

most common incidental finding and one patient was 
9 

diagnosed with tuberculosis. Valluri et al. in their 

study done in India, reported only 8.68% of patients 

having incidental findings; however, 2% of their 

population showed features indicative of 
10Tuberculosis on HRCT.  This is similar to our study 

with 5/191 (2.6%) patients' findings of Tuberculosis 

in the peak COVID era. It's a widely known fact that 

Pakistan lies in fifth position among TB high-burden 

countries globally, and even more alarming is that 

the Tuberculosis burden very significantly increased 

in the late COVID period. Pulmonary nodules were 

often reported as the most common incidental 

pulmonary finding in previously available literature 

for screening studies, while, in our study, 

tuberculosis incidence in the late COVID period was 

so commonly reported that it outnumbered the 

incidence of pulmonary nodules. These figures and 

representative of the WHO Global Tuberculosis 

Report 2022, which also calculated a 3.6% Increase in 

TB incidence rate between 2020 and 2021, stating 

the most understandable cause as a direct impact on 

TB healthcare system disruptions caused by the 
11 COVID-19 pandemic lockdowns. The WHO Global 

Tuberculosis Report is a shocking revelation that 

tuberculosis is now causing nearly twice as many 

deaths as COVID-19, and our study unequivocally 
11

supports the fact.

Our detection of major/significant incidental 

findings for the peak COVID period is in concordance 

with the study of Shruti Valluri, who calculated that 

33% of cases require further workup for their 
10 

incidental findings. Unlike other countries, there 

was still more reliance on HRCT for COVID screening 

in our country in the late COVID period as well, but as 

mentioned in Table-1, there are various other 

diseases more prevalent now than COVID-19 that a 

clinician should be looking for.

Dundar et al. listed 34(2.21%) patients with 
9Incidental findings in the thyroid tissue.  Likewise, we 

also noted four patients (2%) with incidental thyroid 

lesions in the peak COVID period; however, we also 

noticed 25 patients (13%) with thyroid lesions in the 

late COVID era, with one of those 25 patients having 

heterogeneous/suspicious-looking lesion in thyroid 

with miliary lung nodules raising the possibility of 

miliary metastases. The possible reason for the high 

prevalence of thyroid findings in our population is 

likely related to is among the severely iodine-
12

deficient countries.  Valluri et al.  Saeedan's studies 

emphasize the implications of follow-up for even 

benign-looking thyroid lesions, stating that 

overlooking benign etiologies like calcifications 
10could miss possible malignancy at an initial stage.  

This is something we also advocate, and any thyroid 

finding was considered up a major in this study 

requiring follow-up. Previous CT screening studies 

for COPD, lung malignancy, and cardiovascular 

etiology showed that incidental interstitial lung 

disease (ILD) abnormalities are not so uncommon 
13

with a 7% prevalence.  In our study, interstitial lung 

disease, specifically with UIP pattern, was reported 

in 5% of patients in late COVID  and 1% in the peak 
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COVID  period, but in contrast to other studies done 

for COVID  screening trials, pulmonary edema was 

one over and again reported disease in our study 

which is not cited in previous studies related to 

incidental findings in COVID  screening trials. 

However, in the literature, not done for the sole 

purpose of evaluation of incidental findings, there 

are mentions of pulmonary edema associated with 

COVID-19 along with signs of volume overload in 
14 COVID-19. Lung mass was reported in 2 of the 

patients in peak COVID and 2 of the patients in late 

COVID. This can be correlated with previous study 
 

findings of D. Kilsdonk et al. Unlike previous studies, 

no incidental breast lesions were seen in our study 

during the peak COVID period, likely because males 

outnumbered females by a great proportion in the 

Peak COVID period, and Male breast disease is rare, 

with male breast malignancy constituting less than 
7,15

1% of breast cancers.

Considering the significant number of incidental 

findings/ alternative infectious diseases noted in our 

population, it is imperative to highlight them as they 

constitute an essential event for a patient's clinical 

outcome. 

Recently, the Radiology Finding Incidental Disease 

(FIND) Program was launched to track the follow-up 
16of incidental imaging findings.  We should try to 

inculcate a similar program in our population to 

diagnose any disease at an initial stage, as failing to 

recognize a potential malignancy will have fatal long-

term consequences.

The present study is subject to some limitations since 

it is a retrospective study with selection bias. Also, as 

the primary purpose of HRCT reporting was not the 

assessment of incidental findings, some findings 

were likely not reported or incidental at the time of 

the scan. 

Conclusion
A significant number of incidental findings were 

detected in our scans; therefore, we believe that a 

bespoke approach to identifying and reporting these 

incidental findings aiming at preventive measures 

and halting further disease processes will enable 

people to tackle their diseases better and improve 

their quality of life. Furthermore, the decision to 

conclude a finding as significant is fundamental, but 

without identifying the problem,if major having 

serious health implications or minor that is unlikely 

to have any health effects and precisely mentioning  

it in the report, a suitable management plan cannot 

be commenced, leading to sub-optimal care of the 

patients hence necessitating the need for their 

documentation. 
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