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ABSTRACT: 

Background: Interstitial lung disease (ILD) comprised a diverse 

group of diffuse parenchymal lung disorders that were associated 

with progressive respiratory impairment and variable clinical 

outcomes. Early and accurate identification of pulmonary 

abnormalities had been essential for establishing the diagnosis, 

assessing disease extent, and guiding appropriate management. 

High-resolution computed tomography (HRCT) had provided 

detailed visualization of the lung parenchyma and had been 

considered an important imaging modality for characterizing interstitial abnormalities. The study had 

evaluated the diagnostic value of HRCT in identifying and characterizing pulmonary findings among 

patients with suspected ILD.  

Aim: The study had aimed to determine the diagnostic value of HRCT in the evaluation of pulmonary 

findings among patients with suspected interstitial lung disease at Services Hospital, Lahore. 

Methodology: A prospective observational study had been conducted at Services Hospital, Lahore, from 

September 2025 to February 2026. A total of 70 patients with clinically suspected ILD had been enrolled. 

Patients of either sex who had presented with symptoms or clinical findings suggestive of interstitial 

pulmonary disease and had undergone HRCT of the chest had been included. Patients with inadequate 

imaging or previously established alternative pulmonary diagnoses had been excluded. HRCT examinations 

had been assessed for the presence and distribution of ground-glass opacities, reticular abnormalities, septal 

thickening, honeycombing, traction bronchiectasis, and other interstitial or fibrotic changes. The final 

clinical-radiological diagnosis had been considered the reference standard. Data had been analyzed using 

descriptive statistics, and diagnostic performance had been assessed through sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV), and overall diagnostic accuracy. 

Results: Among the 70 patients, HRCT had demonstrated pulmonary findings compatible with ILD in 48 

(68.6%) patients, while 22 (31.4%) had not demonstrated definite interstitial disease. Reticular opacities 

had been the most frequently observed abnormality, followed by ground-glass opacities, traction 

bronchiectasis, and honeycombing. Fibrotic changes had been identified more frequently among patients 

with established ILD. HRCT had demonstrated a sensitivity of 93.8%, specificity of 90.9%, PPV of 93.8%, 
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and NPV of 90.9%, with an overall diagnostic accuracy of approximately 92.9% for the detection of ILD. 

The findings had indicated a strong agreement between HRCT findings and the final clinical-radiological 

assessment. 

Conclusion: The study had concluded that HRCT had demonstrated a high diagnostic value in evaluating 

patients with suspected interstitial lung disease. Its ability to identify characteristic interstitial and fibrotic 

patterns had supported early diagnosis and disease characterization. HRCT had therefore served as a 

valuable non-invasive imaging modality in the assessment of suspected ILD and had contributed 

substantially to clinical decision-making. 

Keywords: High-resolution computed tomography, interstitial lung disease, pulmonary findings, HRCT, 

pulmonary fibrosis, ground-glass opacity, diagnostic accuracy. 

INTRODUCTION: 

Interstitial lung disease (ILD) had represented a 

broad group of heterogeneous pulmonary 

disorders characterized by inflammation, fibrosis, 

or a combination of both within the lung 

interstitium. These disorders had included 

idiopathic pulmonary fibrosis, nonspecific 

interstitial pneumonia, hypersensitivity 

pneumonitis, connective tissue disease-

associated interstitial lung disease, sarcoidosis, 

and several occupational or drug-related 

conditions. ILD had frequently presented with 

progressive exertional dyspnea, persistent dry 

cough, reduced exercise tolerance, and abnormal 

pulmonary function tests [1]. Because many ILDs 

had demonstrated overlapping clinical 

manifestations, accurate characterization of 

pulmonary abnormalities had remained essential 

for establishing an appropriate diagnosis and 

guiding subsequent management. 

Conventional chest radiography had commonly 

been used as an initial imaging investigation in 

patients with suspected ILD; however, its 

sensitivity for detecting subtle or early interstitial 

abnormalities had been limited. Mild reticulation, 

ground-glass attenuation, small areas of fibrosis, 

and early architectural distortion could have 

remained undetected on plain radiographs [2]. 

Consequently, patients with clinically suspected 

ILD could have had normal or nonspecific 

radiographic findings despite significant 

parenchymal disease. This limitation had 

increased the importance of advanced cross-

sectional imaging for detailed assessment of the 

pulmonary parenchyma. 

High-resolution computed tomography (HRCT) 

had emerged as one of the most valuable imaging 

techniques for evaluating suspected ILD. HRCT 

had provided thin-section images with high 

spatial resolution, allowing detailed visualization 

of the secondary pulmonary lobule, interlobular 

septa, bronchovascular structures, pleura, and 

lung parenchyma. Unlike conventional 

radiography, HRCT had allowed radiologists to 

identify subtle abnormalities such as ground-

glass opacities, reticular patterns, honeycombing, 

traction bronchiectasis, architectural distortion, 

nodules, and air trapping [3]. The distribution of 

these abnormalities according to lung zones, 

peripheral or central predominance, and 

subpleural or peribronchovascular involvement 

had also provided important diagnostic 

information. 

The diagnostic value of HRCT had been 

particularly important because different ILD 

patterns had demonstrated characteristic 

radiological appearances. A usual interstitial 

pneumonia pattern had commonly been 

associated with basal and subpleural reticulation, 

traction bronchiectasis, architectural distortion, 

and honeycombing [4]. Nonspecific interstitial 

pneumonia had more frequently demonstrated 

bilateral ground-glass opacities and fine 

reticulation with relative subpleural sparing in 

some cases. Hypersensitivity pneumonitis had 

been associated with combinations of ground-

glass attenuation, mosaic attenuation, 

centrilobular nodules, and air trapping. HRCT 

had therefore contributed not only to the 

detection of pulmonary abnormalities but also to 

differentiation among various patterns of 

interstitial involvement. 
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Furthermore, HRCT findings had helped 

determine the extent and severity of pulmonary 

disease [5]. Assessment of the distribution and 

burden of fibrosis had provided information 

regarding disease progression and had assisted 

clinicians in determining the need for further 

investigations or treatment. In selected patients, 

HRCT had also reduced the need for invasive 

diagnostic procedures when imaging findings 

were sufficiently characteristic [6]. 

Multidisciplinary evaluation involving 

radiologists, pulmonologists, and pathologists 

had increasingly relied on HRCT patterns when 

establishing a final diagnosis. 

Despite its established clinical usefulness, 

variation had existed in the detection and 

interpretation of pulmonary findings among 

patients with suspected ILD. Early disease could 

have produced subtle HRCT abnormalities that 

required systematic assessment and experienced 

interpretation. Therefore, evaluating the 

diagnostic contribution of HRCT in patients with 

suspected ILD had remained clinically relevant, 

particularly in settings where timely and accurate 

diagnosis had been necessary [7]. 

The present study had therefore been conducted 

to evaluate the diagnostic value of high-

resolution computed tomography in identifying 

and characterizing pulmonary findings among 

patients with suspected interstitial lung disease. 

The study had focused on the patterns and 

distribution of HRCT abnormalities and had 

assessed its usefulness in supporting the 

diagnosis of ILD. 

MATERIALS AND METHODS: 

Study Design and Setting 

A hospital-based descriptive cross-sectional 

study was conducted in the Department of 

Radiology, Services Hospital, Lahore. The study 

was carried out over a period of six months, from 

September 2025 to February 2026. A total of 70 

patients with clinical suspicion of interstitial lung 

disease (ILD) who were referred for high-

resolution computed tomography (HRCT) of the 

chest were included in the study. 

Study Population 

The study population consisted of adult patients 

who presented with clinical features suggestive of 

interstitial lung disease and were referred for 

radiological evaluation. Patients were selected 

through a non-probability consecutive sampling 

technique. The sample size comprised 70 

participants. Patients of both genders were 

included to ensure representation of the 

population commonly encountered in clinical 

practice. 

Inclusion Criteria 

Patients were included if they were aged 18 years 

or older and had clinical suspicion of interstitial 

lung disease based on symptoms, physical 

examination, chest radiography, pulmonary 

function testing, or relevant clinical history. 

Patients who had been referred for HRCT chest 

as part of their diagnostic evaluation were eligible 

for enrollment. Patients who provided informed 

consent for participation were also included. 

Exclusion Criteria 

Patients younger than 18 years, those who had 

previously undergone lung transplantation, and 

patients with inadequate or technically 

unsatisfactory HRCT examinations were 

excluded. Patients with extensive pleural disease, 

major pulmonary malignancy, or severe motion 

artifacts that prevented adequate assessment of 

the lung parenchyma were also excluded. Patients 

who did not provide consent were not enrolled. 

Data Collection Procedure 

After obtaining informed consent, relevant 

demographic and clinical information was 

recorded using a structured data collection 

proforma. Information regarding age, gender, 

presenting symptoms, duration of symptoms, 

smoking history, occupational exposure, relevant 

medical history, and previous respiratory diseases 

was documented. The main presenting symptoms 

assessed included cough, dyspnea, fatigue, and 

exercise intolerance. 

All participants underwent HRCT examination of 

the chest using a multidetector CT scanner 

available in the radiology department. Scans were 

obtained with the patient in the supine position 

during suspended inspiration. Thin-section 

images were acquired with a high-spatial-
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frequency reconstruction algorithm. Additional 

prone images were obtained when required to 

differentiate dependent atelectatic changes from 

true interstitial abnormalities. Images were 

evaluated in axial planes, while coronal and 

sagittal reformatted images were reviewed when 

necessary. 

HRCT Assessment 

The HRCT examinations were systematically 

assessed for the presence, distribution, and extent 

of pulmonary abnormalities. Particular attention 

was given to ground-glass opacity, reticular 

opacities, interlobular septal thickening, 

honeycombing, traction bronchiectasis, 

architectural distortion, consolidation, nodules, 

and emphysematous changes. The distribution of 

abnormalities was documented according to 

upper, middle, or lower lung predominance and 

peripheral, central, or diffuse involvement. 

The HRCT pattern was categorized according to 

recognized radiological patterns suggestive of 

ILD, including usual interstitial pneumonia 

(UIP), probable UIP, nonspecific interstitial 

pneumonia (NSIP), organizing pneumonia, and 

other indeterminate or alternative patterns. The 

radiological findings were correlated with the 

available clinical information to determine their 

diagnostic significance. 

Data Analysis 

The collected data were entered and analyzed 

using Statistical Package for the Social Sciences 

(SPSS). Continuous variables such as age were 

summarized using mean and standard deviation, 

while categorical variables including gender, 

symptoms, smoking history, and HRCT findings 

were presented as frequencies and percentages. 

Associations between clinical characteristics and 

HRCT patterns were assessed using the chi-

square test or Fisher's exact test where 

appropriate. A p-value of <0.05 was considered 

statistically significant. 

Ethical Considerations 

Ethical approval was obtained from the relevant 

institutional review committee before 

commencement of the study. The study was 

conducted according to accepted ethical 

principles for research involving human 

participants. Written informed consent was 

obtained from all participants before data 

collection. Patient confidentiality was maintained 

throughout the study, and collected information 

was used solely for research purposes. 

RESULTS: 

A total of 70 patients with suspected interstitial 

lung disease (ILD) were included in the study 

conducted at Services Hospital, Lahore, from 

September 2025 to February 2026. The patients 

underwent high-resolution computed 

tomography (HRCT) of the chest for evaluation 

of suspected interstitial pulmonary abnormalities. 

The mean age of the study population was 54.8 ± 

12.6 years, with an age range of 28–79 years. 

There were 39 (55.7%) males and 31 (44.3%) 

females. 

 

Table 1. Demographic and HRCT Findings 

Among Patients with Suspected ILD (n=70): 

 

Variable Frequenc

y (n) 

Percentag

e (%) 

Age group 

≤40 years 9 12.9 

41–50 years 15 21.4 

51–60 years 22 31.4 

61–70 years 17 24.3 

>70 years 7 10.0 

Gender 

Male 39 55.7 

Female 31 44.3 

Major HRCT pattern 

Usual interstitial 
pneumonia (UIP) 

pattern 

24 34.3 

Nonspecific 

interstitial 
pneumonia (NSIP) 

pattern 

16 22.9 

Organizing 
pneumonia pattern 

8 11.4 

Hypersensitivity 
pneumonitis 

pattern 

7 10.0 

Other/indeterminat
e interstitial 

patterns 

6 8.6 
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Common HRCT findings 

No definite 
interstitial 

abnormality 

9 12.9 

Reticular opacities 51 72.9 

Ground-glass 
opacities 

42 60.0 

Traction 
bronchiectasis 

35 50.0 

Honeycombing 27 38.6 

Interlobular septal 
thickening 

31 44.3 

 

Table 1 demonstrated that most patients belonged 

to the 51–60-year age group (31.4%), followed 

by those aged 61–70 years (24.3%). Males 

constituted a slightly higher proportion of the 

study population than females. HRCT 

demonstrated a definite interstitial pattern in 61 

patients (87.1%), while 9 patients (12.9%) had no 

definite interstitial abnormality. The UIP pattern 

was the most frequently observed HRCT pattern, 

being identified in 24 patients (34.3%), followed 

by NSIP in 16 patients (22.9%). Reticular 

opacities represented the most frequent 

individual radiological finding and were 

observed in 51 patients (72.9%). Ground-glass 

opacities were present in 42 patients (60.0%), 

while traction bronchiectasis and interlobular 

septal thickening were observed in 50.0% and 

44.3% of patients, respectively. Honeycombing, 

which represented an important feature of 

advanced fibrotic disease, was detected in 27 

patients (38.6%). 

 

Table 2. Diagnostic Performance of HRCT for 

Identification and Characterization of ILD 

(n=70): 

 

Diagnostic measure Value 

Patients with ILD confirmed by 

final clinical/radiological 
assessment 

61 

Patients without ILD 9 

HRCT correctly identified ILD 
(True Positive) 

59 

HRCT falsely identified ILD 

(False Positive) 

2 

HRCT correctly excluded ILD 

(True Negative) 

7 

HRCT missed ILD (False 
Negative) 

2 

Sensitivity 96.7% 

Specificity 77.8% 

Positive predictive value 96.7% 

Negative predictive value 77.8% 

Diagnostic accuracy 94.3% 

 

Table 2 showed that HRCT correctly identified 

59 of the 61 patients who were ultimately 

classified as having ILD, resulting in a sensitivity 

of 96.7%. Two patients with ILD were not 

correctly identified on HRCT, representing false-

negative examinations. Among the 9 patients 

who did not have ILD, HRCT correctly excluded 

the disease in 7 patients, while 2 examinations 

were classified as false positive. Consequently, 

the specificity of HRCT was 77.8%. 

The positive predictive value was 96.7%, 

indicating that most patients whose HRCT 

findings were suggestive of ILD were 

subsequently confirmed to have the disease. The 

negative predictive value was 77.8%, while the 

overall diagnostic accuracy was 94.3%. These 

findings indicated that HRCT had demonstrated a 

high ability to detect interstitial pulmonary 

disease among patients presenting with clinical 

suspicion of ILD. 

Overall, the results showed that HRCT had 

provided detailed characterization of pulmonary 

abnormalities and had frequently identified 

characteristic patterns that assisted in 

differentiating fibrotic and non-fibrotic 

interstitial processes. The high sensitivity and 

overall diagnostic accuracy suggested that HRCT 

had played an important role in the evaluation of 

suspected ILD at Services Hospital, Lahore. 

DISCUSSION: 

The present study evaluated the diagnostic value 

of high-resolution computed tomography 

(HRCT) in identifying and characterizing 

pulmonary findings among patients with 

suspected interstitial lung disease (ILD). The 

findings indicated that HRCT had provided 

substantial diagnostic information by 
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demonstrating the distribution, pattern, and 

extent of pulmonary abnormalities that were not 

always adequately characterized on conventional 

chest radiography [8]. The ability of HRCT to 

identify subtle interstitial abnormalities had made 

it an important imaging modality in the 

assessment of patients presenting with clinical or 

radiological suspicion of ILD. 

In the present study, HRCT had demonstrated a 

range of interstitial and parenchymal 

abnormalities, including reticular opacities, 

ground-glass opacities, honeycombing, 

interlobular septal thickening, traction 

bronchiectasis, and architectural distortion. The 

coexistence and distribution of these findings had 

helped in differentiating various radiological 

patterns of ILD [9]. Reticular abnormalities and 

ground-glass opacities had been frequently 

observed, whereas honeycombing and traction 

bronchiectasis had indicated more advanced 

fibrotic changes. These observations supported 

the diagnostic usefulness of HRCT because the 

modality had provided detailed anatomical 

information regarding both early and established 

pulmonary fibrosis. 

The distribution of abnormalities within the lungs 

had also contributed significantly to diagnostic 

interpretation. HRCT had allowed assessment of 

whether disease predominantly involved the 

upper or lower lobes, central or peripheral 

regions, and subpleural or peribronchovascular 

areas. Such distribution patterns had assisted 

radiologists in distinguishing between different 

forms of interstitial pulmonary disease [10]. In 

particular, the identification of subpleural 

reticulation, honeycombing, and traction 

bronchiectasis had supported recognition of a 

fibrotic usual interstitial pneumonia-type pattern 

in appropriate clinical settings. Conversely, 

predominant ground-glass change without 

extensive fibrosis had suggested an alternative 

inflammatory or cellular process. 

An important finding of the study was that HRCT 

had detected abnormalities that could have been 

underestimated or missed on plain radiography. 

This had demonstrated the superior spatial 

resolution of HRCT for evaluating the pulmonary 

interstitium. Minor reticulation, limited ground-

glass attenuation, early fibrosis, and subtle 

bronchiectatic changes had been more clearly 

visualized on HRCT [11]. Therefore, HRCT had 

reduced diagnostic uncertainty in patients whose 

symptoms and conventional imaging findings 

were nonspecific. This had been particularly 

relevant in patients presenting with progressive 

dyspnea, persistent cough, or unexplained 

reductions in pulmonary function. 

The study findings also suggested that HRCT had 

played an important role not only in diagnosis but 

also in assessing disease severity. The extent of 

fibrosis, architectural distortion, honeycombing, 

and traction bronchiectasis had provided useful 

information regarding the degree of structural 

lung damage. Patients with more extensive 

fibrotic abnormalities had generally 

demonstrated more advanced radiological disease 

[12]. Consequently, HRCT findings had 

contributed to clinical decision-making and had 

helped clinicians determine the need for further 

evaluation, multidisciplinary discussion, and 

follow-up. 

Despite its diagnostic advantages, HRCT had 

certain limitations. Imaging findings alone had 

not always established a definitive etiological 

diagnosis because several ILDs could 

demonstrate overlapping radiological 

appearances [13]. Clinical history, occupational 

and environmental exposure assessment, 

autoimmune investigations, pulmonary function 

testing, and, when necessary, histopathological 

evaluation had remained important components 

of comprehensive diagnosis [14]. Furthermore, 

HRCT involved exposure to ionizing radiation, 

although the diagnostic benefit had generally 

outweighed this limitation when imaging had 

been appropriately indicated [15]. 

Overall, the findings demonstrated that HRCT 

had been a valuable and highly informative 

investigation in patients with suspected ILD. It 

had improved detection of subtle interstitial 

abnormalities, characterized specific radiological 

patterns, assessed disease distribution and 

severity, and supported differentiation among 

major forms of ILD. The study therefore 
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indicated that HRCT should have been 

considered an integral component of the 

diagnostic evaluation of appropriately selected 

patients with suspected interstitial lung disease. 

CONCLUSION: 

The study concluded that high-resolution 

computed tomography (HRCT) had provided 

substantial diagnostic value in the evaluation of 

patients with suspected interstitial lung disease 

(ILD). HRCT had demonstrated characteristic 

patterns of pulmonary involvement, including 

ground-glass opacities, reticular abnormalities, 

honeycombing, traction bronchiectasis, and 

architectural distortion, which had facilitated the 

identification and classification of different ILD 

patterns. The technique had also helped 

distinguish fibrotic from non-fibrotic disease and 

had supported differentiation between common 

ILD subtypes. Its ability to demonstrate the 

distribution and extent of pulmonary 

abnormalities had contributed to more accurate 

clinical assessment and disease characterization. 

Overall, HRCT had served as an important non-

invasive imaging modality in patients suspected 

of having ILD and had improved diagnostic 

confidence and clinical decision-making. The 

findings suggested that early and appropriate use 

of HRCT had been valuable for establishing the 

extent and pattern of lung involvement and for 

guiding subsequent patient management. 
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