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Background: Interstitial lung disease Diagnosis requires extensive investigation into the patient's symptoms, life style, work history, 
exposures, and medications forming the clinical context. Subjects and Methods: The cross sectional perspective and high spatial resolution 
makes HRCT superior to other imaging modalities like chest X-Ray, lung tomography and conventional CT Scanning multiplanar imaging 
with aim to determine the radiological profile in a clinically suspected cases of Interstitial Lung Disease the present study conducted over 50 
patients during the period of 12 months from October 2012 to October 2013 in kamineni hospital, Hyderabad. Results: Out of 50 clinically 
suspected patients of interstitial lung disease, a specific pattern was observed in 44patients on HRCT and 33 patients on chest radiograph. 
Patterns found on chest radiograph were correlated with patterns found on HRCT. Out of 44 interstitial lung diseases on HRCT, 28 patients 
revealed correlation between chest radiograph and HRCT pattern. Out of 50, thirty one patients had correlation between Chest radiograph and 
HRCT findings. Conclusion: HRCT is superior to chest radiograph in detection of all basic patterns associated with ILD and scores more in 
their distribution and lung parenchymal involvement. 
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Introduction 
 

Interstitial lung disease (ILD), an umbrella diagnosis given 
to a variety of diffuse parenchymal lung diseases, refers to a 
heterogeneous group of over 150 unrelated disorders.  It 
encompasses a plethora of parenchymal lung disorders with 
common functional characteristics such as restrictive 
physiology, impaired gas exchange and with variable 
degrees of pulmonary inflammation and fibrosis.[1,2] 

A distinct clinical presentation as well as radiographic and 
pathologic findings characterizes each ILD form. Several 
key differences between the clinical presentation of the 
more frequent obstructive lung disease diagnosis and an 
ILD diagnosis are due to differences in the anatomic disease 
distribution. In most cases the pathology of ILD lies in the 
pulmonary interstitium, which consists primarily of 
connective tissue and refers to the space between the 
alveolar epithelial cells and the adjacent capillary 
endothelial cells. Diagnosis of ILD requires extensive 
investigation into the patient's symptoms, life style, work 
history, exposures, and medications forming the clinical 
context.[3] 
Two-thirds of ILD cases have no reported etiology.[4] The 
remaining one-third may be associated with various 
environmental or occupational factors including cigarette 
smoking, aspiration, certain drugs, radiation therapy, 
cancer, and systemic diseases with lung involvement.[5] 
Extensive environmental and occupational exposure history 
is thus essential as it may lead to identification of a specific 

cause for ILD.[6] 
Chest radiograph (CXR) is an easily available, non-invasive 
investigation but it shows few abnormalities and is 
abnormal in only 80% of cases.[7] So It cannot be used as 
specific diagnostic investigation. Pulmonary function 
testing (PFTs) includes spirometry (with and without 
bronchodilator) and plethysmographic lung volumes. But, 
PFTs cannot diagnose a specific ILD or distinguish between 
active lung inflammations versus fibrosis and are critically 
important in the objective assessment of respiratory 
symptoms as well as in comparing the differential 
diagnosis, grading the severity of disease, and monitoring.[8] 
HRCT is the most accurate noninvasive imaging modality 
for evaluation of lung parenchyma. The cross sectional 
perspective and high spatial resolution makes HRCT 
superior to other imaging modalities like chest X-Ray, lung 
tomography and conventional CT Scanning. 
With respect to interstitial diseases, the role of HRCT is to: 
• Diagnose and characterize the type of disease 
• Detect the presence of active lung disease  
• To determine the most appropriate site for biopsy 
• Change in disease activity following treatment. 
HRCT can detect normal and abnormal lung interstitium 
and morphological characteristics of both localized and 
diffuse lung disease. So it has become invaluable tool in 
characterization of interstitial lung disease (ILD) in 
appropriate clinical setting. HRCT along with laboratory 
tests, physiological studies and invasive procedures is a 
useful tool in arriving at differential diagnosis or final 
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Distribution Of Associated Risk Factors With HRCT Diagnosis In Fifty Patients 
 Smoker Allergy Exposure RA SCL SLE MCD WG Male Female 
UIP/IPF 5 2 1CT,RT 3 0 0 0 0 8 10 
NSIP 0 0 0 1 3 0 0 0 1 6 
AIP 3 0 1CT:ABD 0 0 1 0 0 4 3 
Boop/Cop 0 2 0 0 0 0 0 0 1 4 
Plex.Art. 0 0 0 0 0 0 1 0 0 2 
HP 0 1 0 0 0 0 0 0 1 0 
Coal Worker Pneumoconiosis 0 0 1coal mine 0 0 0 0 0 1 0 
Sarcoidosis 0 1 0 1 0 0 0 0 0 1 
Vasculitis 1 0 0 0 0 0 0 1 1 0 
Bronchiolitis 0 0 0 1 0 0 0 0 0 1 
Non Specific 0 2 0 5 0 1 0 0 1 5 
Total 9 8 3 11 3 2 1 1 18 32 

 
Most common risk factor associated with interstitial lung 
disease in our study population was connective tissue 
disorder followed by smoking and allergy history. 
 
Patterns found in fifty suspected cases of interstitial lung 
diseases on HRCT with chest radiograph corelation 
 
Distribution of radiological patterns on hrct and xray 
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Most commonly found pattern associated with ILD is 
reticular opacity. Chest radiograph is nonspecific initial 
investigation to diagnose ILD.  
HRCT could demonstrate the different patterns of disease 
and their distribution in lungs. 
 

Discussion 
 

A total number of 50 patients with suspected or known 
interstitial lung disease who were referred to the department 
of Radiology, Kamineni Hospitals, for HRCT of lungs over 
a period of twelve months were included in the present 
study.   
Out of 50 cases, Fourty four cases (88%) showed specific 
patterns associated with interstitial lung disease and six 
cases (12%) showed nonspecific findings. Out of the six 
cases, three cases showed no involvement of lung 
parenchyma. 
 
Comparison Of Age And Sex Distribution With Indian 
And Western Studies 
Study Age Group F:M Ratio  
Present study  60-80yr 1.7:1 
Muhammed SK et.al[9] 40-60yr  1.05:1 
Sen T, Udwadia ZF et.al.[10] 40-60yr  2:1 
Maheshwari U, et al.[11] 40-60yr  1.2:1 
Aziz ZA, et.al.[12] 60-80yr 1.04:1 

The study included 18 males and 32 female patients. The 
most common age group at presentation was 60 to 80 years 
with 25 patients including 17 females and 8 males. Fifty 
percent of population included in this study is in between 60 
to 80 years of age and majorities were female. Earlier 

Indian studies (40-60yr) showed the age of presentation 
almost two decades earlier than western study (60-80) with 
predominance of females.[9-12] The age group of our patients 
is in variance with previously published Indian studies and 
matches that of western study. This might suggest a change 
in the Indian life styles towards more westernisation, small 
sample size and a more urban bias of the study population. 
 

Distribution of symptoms with comparison to indian 
studies: 
Presenting 
Complaints 

Muhammed 
SKet al[9] 

Maheshwari U, 
et al[11] 

Present 
Study 

Progressive 
dyspnea 

97.2% 98.6% 96% 

Cough {dry & 
wet} 

90% 92.1% 80% 

Joint symptoms 15.7% 13.2% 44% 

 
These findings were in accordance with those reported by 
Muhammed Sket al,[9] in 2011. Joint symptoms were more 
commonly found as compared to literature. This might 
happened due to more referral bias towards connective 
tissue disorder from rheumatologist since the inclusion 
criteria included patients of connective tissue disorder with 
pulmonary symptoms. 
 

Distribution of associated risk factors with comparison 
to indian study: 
The most common associated risk factor seen in the present 
study was connective tissue disorder. A total of 19 patients 
(38%) were serologically positive for connective tissue 
disorder. In the study conducted by Muhammed SK et al,[9] 
29 % of study population tested serologically positive for 
connective tissue disorder. Other associated risk factors 
recorded in the present study were smoking (18%), allergy 
(16%). Three patients had history of exposure which 
included exposure to chemotherapy, radiotherapy in two 
patients and coal dust particle in coal mine in one patient. 
Smoking and exposure history as compared to literature was 
less common. This might have happened due to more 
females were included in study population, limited sample 
size and referral bias. 
 
Distribution of interstitial lung diseases and literature 
comparison: 
In the present study the most common interstitial lung 
disease reported on HRCT was usual interstitial pneumonia 
/ idiopathic pulmonary fibrosis (36%). Nonspecific 
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interstitial pneumonia and acute interstitial pneumonia were 
reported in 7 cases (14%) each. These findings were in 
accordance with those reported by Muhammed SK et al,[9] 
Maheshwari U et al,[11] and Sen T Udwadia ZF et al,[10] As 
compared to literature, more patients of BOOP/COP and 
AIP were noted in our study and which might be due to 
sampling error. As opposed to this less patients of 
hypersensitivity pneumonitis, coal worker pneumoconiosis 
and sarcoidosis were noted and this might be due to a small 
sample size.  
 
Distribution of chest radiograph patterns with 
comparison to indian study: 
The various patterns found to be associated with interstitial 
lung disease in our study population on chest radiograph 
were reticular opacities (n=21; 42%) followed by increased 
opacity (n=10; 20%) and nodular opacities (n=6; 12%). 
These findings were well correlated with the findings of 
Indian study done by Muhammed SK et al.[9] 
 
High resolution computed tomography {HRCT}: 
The most common HRCT finding observed in present study 
was septal thickening (n= 37; 64%) followed by 
bronchiectasis (n=26;52%) and ground glass opacity 
(n=24;48%). Diffuse distribution of HRCT findings was 
seen in 24 cases (48%). Lower lobes were predominantly 
involved in 37 cases (64%). 
 
Distribution of HRCT findings with comparison to 
indian study: 
The various patterns found to be associated with interstitial 
lung disease in our study population, on HRCT were 
reticular opacities (n= 37; 64%) followed by increased 
opacity(n=29; 58%) and decreased opacity (n=29; 58%). 
These findings were well correlated with the findings of 
Indian study done by Muhammed SK et.al.[9]which was 
very similar to our study, except decreased opacity which 
were not separately described in that study. Decreased 
opacity was mainly contributed by traction bronchiectasis 
and in most conditions it was part of reticular opacity. 
 

Distribution of HRCT and chest radiograph patterns as 
compaired to indian study: 
Most common pattern seen on HRCT and chest radiograph 
is reticular and linear opacities. These findings correlated 
with findings of Paslawski M et al.[13] and Muhammed SK 
et al.[9] HRCT was superior to chest radiograph in detection 
of all basic patterns and their distribution associated with 
ILD. Chest radiograph is a nonspecific investigation and 
can be utilized as initial investigation in work up of ILD. 
However, HRCT of lungs along with clinical data is 
essential for the   diagnosis of ILD as reported by Potente G 
et al,[14] Grenier P et al,[15] Aziz ZA et al,[16] Raniga S et 
al,[17] and Ghulam Shabbier et al.[18] 
 
Idiopathic pulmonary fibrosis /usual interstitial 
pneumonia: 
In the present study we came across eighteen cases (36%) 
of IPF.  Out of them eight (44%) were males and ten (56%) 
were females. Majority of these patients presented with 

progressive breathlessness and dry cough. Out of 18, five 
patients were smokers and four patients were serologically 
positive for connective tissue disorders which included 
three patients with rheumatoid arthritis and one patient with 
scleroderma. 
Chest radiographs of all patients were studied prior to 
HRCT examination. The predominant pattern found were 
reticular opacities in 11 cases, mostly involving lower zone 
and probably representing changes of fibrosis, septal 
thickening with associated cystic changes. These findings 
correlated with findings of Maheshwari U, et al.[11] 
On HRCT, lower lobe posterior basal segment (n=18) and 
subpleural areas (n=16 ) were most commonly affected 
followed by the involvement of middle lobes and upper 
lobes suggesting disease process begins in posterior basal 
region and progressively involves upper regions of lungs. 
These findings correlated with findings of Maheshwari U, et 
al,[11] Lim MK et al.[19] and Battista G et al.[20] 

Honeycombing indicates irreversible and end stage disease 
and appear as a thick walled small air containing cystic 
spaces sharing walls and lying in layers in posterior basal 
regions. Septal thickening, honeycombing and traction 
bronchiectasis were commonest findings observed in almost 
all cases seen predominantly in basal and subpleural region 
corresponded with findings of the studies done by 
Maheshwari U et al.[11] Akira M et al,[21] Nishiyama O et 
al.[22] and Misumi S et al.[23] Ground glass opacities as 
compared to literature were found more commonly that 
might be due to active disease and /or superimposed 
infection. Pulmonary function test was performed in 5 cases 
before HRCT and all of them showed mild to moderate 
restriction. Lung volume decreased significantly in 10 cases 
(56%) as observed on HRCT. A confident HRCT diagnosis 
of UIP /IPF in association with typical clinical features will 
allow the clinician to avoid an unnecessary surgical biopsy. 
 

Nonspecific interstitial pneumonia: 
Seven (14%) cases of nonspecific interstitial pneumonia 
were reported in present study. Out of them, one (14%) was 
male and six (86%) were females. Four patients are 
serologically positive for connective tissue disorders which 
included one patient with rheumatoid arthritis and three 
scleroderma patients. 
Chest radiographs studied in all seven cases showed 
reticular opacities in four cases and the rest demonstrated no 
significant abnormality.  Majority of these cases presented 
with septal thickening (n=7) with patchy areas of ground 
glass opacities (n=5) on HRCT followed by bronchial 
dilatation (n=3) and patchy honeycombing (n=2). HRCT 
findings predominantly involved the lower lobes and 
subpleural regions like IPF but the distribution was patchy 
in contradictory to IPF which showed diffuse distribution of 
all findings. Honeycombing was also less common than 
IPF/UIP. These findings are in accordance with those 
reported by TS Kim et al.[24] and Elliot TL et al.[25] 
Scleroderma patients showed significant association with 
nonspecific interstitial pneumonia (43%) and the commonly 
found associated findings observed on HRCT were dilated 
oesophagus and subpleural lines in our study. In most of the 
cases the lung volumes were preserved. 
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Acute interstitial pneumonia: 
Seven (14%) cases of acute interstitial pneumonia were 
identified. Out of seven, four (58%) were males and three 
(42%) were females.  HRCT showed patchy areas of ground 
glass opacity with discrete areas of alveolar consolidation 
involving both lungs with predominant involvement of 
upper lobes (4 cases) and subpleural regions; which were 
consistent with the findings of Primack SL et al.[26] and 
Bonaccorsi A et al.[27] 
Three of the cases (42%) died within seven days of the 
onset of acute symptoms. Out of these three cases one was 
serologically positive for SLE with traction bronchiectasis. 
Second case is associated with chemotherapy (ABVD 
regime: Adriamycin, Bleomycin, vincristine and 
Doxorubicin)for Hodgkin’s lymphoma. Third case showed 
superimposition of bacterial infection in addition to viral 
etiology and associated with diabetes mellitus and acute 
renal failure. The findings nonsurvival of patients correlated 
with observations made by Kazuya Ichikado et al.[28] where 
in nonsurvival was noted in 10 cases (32.5%) out of 31 
cases of AIP. 
Additional findings such as bilateral pleural effusion (4 
cases), cardiomegaly and paratracheal nodes were observed. 
Most common pattern observed on HRCT and chest 
radiograph is increased lung opacity due to consolidation 
and ground glass haziness. 
 
Cryptogenic organising pneumonia/ bronchiolitis 
obliterans organising pneumonia: 
Five (10%)cases of cryptogenic organizing pneumonia were 
observed out of which one (20%) was male and 4(80%) 
were females. Common chest radiographic findings 
included bilateral patchy areas of consolidation showing 
subpleural and lower lung zone predominance in three 
cases. High-resolution CT (HRCT) findings consist of 
ground glass opacities (80%) and/or consolidative areas 
(80%) distributed along the bronchovascular bundles and 
along the subpleural lungs. These findings correlated with 
study done by Ju Won Lee et al.[29] 
 

Additional findings noted were pleural thickening and 
bronchiectasis seen in two cases (40%). One patient with 
past history of allergic pneumonitis reveled additional 
findings such as mosaic perfusion and air trapping.  
Centrilobular emphysema was seen in a nonsmoker patient 
of BOOP/COP in our study. 
 

Hypersensitivity pneumonitis: 
One (2%) case of subacute hypersensitivity pneumonitis 
was observed in a young boy having allergy to dust and 
presenting with chronic history of dry cough, dyspnea and 
fever. On chest radiograph reticulonodular opacities were 
seen. Diffuse involvement was noted on HRCT which 
included tiny centrilobular nodules with groundglass 
haziness and predominance in upper lobes. These findings 
were correlated with study done by DA lynch et al.[30] and 
Zampatori M et al.[31] 
 

Sarcoidosis 
One (2%) case of biopsy proven pulmonary sarcoidosis 

with associated rheumatoid arthritis was reported in a study. 
Chest radiograph showed reticular pattern and HRCT 
revealed patchy distribution of septal thickening, peripheral 
and random nodules. These findings correlated with study 
done by Nishimura K et al.[32] and Mimori Y et al.[33] 
 

Plexogenic arteriopathy: 
Two (4%) cases of plexogenic arteriopathy associated with 
mixed connective disorder and congenital heart disease with 
pulmonary arterial hypertension were reported in the 
present study. HRCT findings observed were mosaic 
perfusion without air trapping in 2 cases, suggestive of 
basic pathology in vessels rather than bronchial pathology. 
Additional findings were dilated main pulmonary artery, 
centrilobular nodules and consolidation. 
 

Pulmonary Vasculitis: 
One (2%) case of pulmonary vasculitis which was 
serologically positive for C-ANCA, P-ANCA, and ANA; 
suggestive of Wegener’s Granulomatosis was reported in 
present study. BAL study showed active pulmonary 
hemorrhage and biopsy of skin lesions was suggestive of 
leucoclastic vasculitis. Chest radiograph revealed 
reticulonodular opacities. Patient also had history of 
smoking. HRCT showed patchy areas of ground glass 
opacity, consolidation, centrilobular nodule, septal 
thickening and traction bronchiectasis with collapse of 
apical segment of left lower lobe. 
 

Coal worker’s pneumoconiosis: 
One (2%) case of coal worker pneumoconiosis was reported 
in the present study in a patient who had history of more 
than 25 year exposure to coal particles in coal mine as a 
coal mine worker. Chest radiograph showed ill-defined 
reticulonodular opacities in bilateral lung fields with right 
sided pleural effusion. HRCT revealed mild smooth 
interstitial thickening in subpleural location predominantly 
in both lower lobes with multiple enlarged discrete 
mediastinal nodes measuring 8-15 mm in short axis and 
minimal bilateral pleural effusions.  In a study done by 
Marchiori E et al,[34] in silicosis, nodular masses  and 
calcification of mediastinal lymph nodes  were more 
common and in our study we found that septal thickening 
and few enlarged mediastinal lymph nodes without 
calcification in coal worker pneumoconiosis. These two 
conditions were difficult to differentiate on HRCT without 
clinical data and histopathology. 
Rheumatoid Arthritis : 
Eleven (22%) cases which were serologically positive for 
rheumatoid arthritis were reported in our study. Out of 
eleven, one was (9%) male and ten (91%) were females 
showing a clear female preponderance. Most common 
pattern found with rheumatoid arthritis was reticular opacity 
associated with UIP /fibrosing alveolitis in our study. These 
findings correlated with J K Dawson et al.[35] and Kinoshita 
Fet al.[36] 
 
Systemic Lupus Erythematosus: 
Two (4%) cases which were serologically positive for 
systemic lupus erythematosus were reported in our study. 
Out of two, one case showed features of acute interstitial 
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pneumonia and another case showed focal involvement of 
ground glass opacity in left lower lobe which may represent 
early changes of inflammation associated with SLE. The 
findings in the first patient correlate with lung involvement 
in SLE (Fenlon HM et al.[37] and Ooi GC et al).[38] The 
findings in the second patient are nonspecific in nature. 
 
Progresive systemic sclerosis (scleroderma): 
Four (8%) cases which were serologically positive for 
scleroderma were reported in our study. Out of four, three 
(75%) cases showed NSIP pattern and remaining one case 
showed UIP pattern with preserved lung volume. Few of 
these findings and association with interstitial lung disease 
correlated with studies done by Chan TY et al.[39]and 
JmSeelyet al.[40] In our study we found  a strong correlation 
between scleroderma and NSIP pattern. 
 

Conclusion 

 
The present study included 50 patients with suspected 
interstitial lung disease of differing age groups. Out of these 
44 patients showed specific pattern on HRCT. Most of the 
patients presented with complaints of breathlessness, dry 
cough, and joint pain. 
HRCT was superior to chest radiograph in detection of all 
basic patterns and their distribution associated with ILD. 
Specific patterns related to ILD were observed in fourty 
four patients on HRCT and thirty three patients on chest 
radiograph. Chest radiograph is a nonspecific investigation 
and can be utilized as initial investigation in work up of 
ILD.As compared to chest radiographs; HRCT is capable of 
detecting disease processes much earlier in their evolution. 
UIP/IPF is the most common ILD and affects the basal and 
peripheral areas of the lung. They are characterized on 
HRCT images by the presence of reticular opacities, often 
associated with their typical presentation as traction 
bronchiectasis and honeycombing. Ground-glass opacity is 
also seen but is usually less extensive than the reticular 
pattern. Architectural distortion, which reflects lung 
fibrosis, is often prominent. Most cases of UIP/IPF showed 
decreased lung volume. Predominant pattern found in 
UIP/IPF was reticular opacity followed by decreased 
opacity. 
NSIP is characterized by ground glass opacities which is its 
salient feature and is associated with reticulation, 
bronchiectasis and microcystic honeycombing. Predominant 
pattern found in NSIP was reticular opacity followed by 
increased opacity and decreased opacity. 
AIP usually presents with acute onset of symptoms with 
severe breathlessness. It is characterized by patchy areas of 
ground glass opacities and consolidation predominantly in 
upper lobes associated with septal thickening and pleural 
effusion. Crazy paving pattern, which is combination of 
ground glass opacities and septal thickening, was noted. 
Predominant pattern found in AIP was increased opacity 
followed by reticular opacity. 
COP/BOOP was seen as patchy areas of consolidation 
(subpleural or peribronchial distribution) with ground glass 
opacities. Predominant pattern found in COP/BOOP was 

increased opacity followed by decreased opacity. 
Hypersensitive pneumonitis, plexogenic arteriopathy, 
sarcoidosis, pulmonary vasculitis and coal worker 
pneumoconiosis showed typical features on HRCT. 
Collagen vascular disease was the most common associated 
factor with interstitial lung disease. Although HRCT 
findings of IPF and pulmonary involvement of CVD were 
seen to overlap considerably, patients with IPF showed a 
tendency to more fibrosis than with patients of CVD. 
Rheumatoid arthritis and scleroderma showed significant 
association with UIP and NSIP pattern respectively. 
Pulmonary vasculitis was seen in a patient with wegener’s 
granulomatosis and sarcoidosis was seen in a patient with 
rheumatoid arthritis in the present study. 
High resolution computed tomography is very effective in 
visualizing the distorted architecture of lung parenchyma in 
interstitial lung disease. Clinical evaluation, chest 
radiography and HRCT examination should be regarded as 
integral components of the investigation protocol in patients 
with various interstitial lung diseases. Based on the HRCT 
features a specific diagnosis can be reached in most cases of 
interstitial lung disease obviating the need for biopsy.  
The findings of this study correlate well with many other 
studies reported in literature that emphasized the role of 
High Resolution Computed Tomography as a standard 
investigation to identify and quantify anatomic pattern and 
distribution of various interstitial lung diseases. 
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