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ABSTRACT
Introduction: Interstitial lung disease (ILD) is a group of diffuse
parenchymal lung diseases affecting the pulmonary interstitium.
High resolution computed tomography) is the most accurate
noninvasive, cross section imaging modality for the diagnosis
and follow up monitoring of ILD. Study was done to check the
basic HRCT patterns associated with Interstitial Lung Disease
and correlation of HRCT patterns with clinical data in differential
diagnosis of Interstitial Lung Disease.
Material and methods: Total 50 patients referred from medicine
department of our institute having clinical suspicion of ILD
were studied during June 2015 to June 2016. HRCT chest was
done in all patients on 6 slice Siemens somatom CT scanner in
supine position using standard HRCT protocol. Parenchymal
abnormalities were detected and categorized for specific diagnosis
of ILD.
Result: Majority of the patients (n=25) were between the ages of
60- 80 years (8 males and 17 females). The major complaint was
progressive dyspnea (n=48; 96%). The most common interstitial
lung disease found in our study was usual interstitial pneumonia
(n=18; 36%) followed by nonspecific interstitial pneumonia (n=7;
14%) and acute interstitial pneumonia (n=7; 14%).
Conclusions: UIP was the most common interstitial lung
disease observed in our study. Westernisation has changed the
disease distribution in Indian population for age. In patients with
progressive dyspnea ILD should be ruled out as a cause. Clinical
and laboratory finding along with HRCT workup is essential for
the diagnosis of specific ILD.
Keywords: High resolution computed tomography, Interstitial
lung disease, Usual interstitial pneumonia.

INTRODUCTION
Interstitial lung disease (ILD) is a heterogeneous group of
diffuse parenchymal lung diseases, characterize by restrictive
physiology, impaired gas exchange, pulmonary inflammation
and fibrosis.1,2 In most cases the pathology of ILD lies in the
pulmonary interstitium which consist of connective tissue
space between the alveolar epithelial cells and the adjacent
capillary endothelial cells. Extensive work up is needed for the
diagnosis of ILD.3 Cigarette smoking, aspiration, certain drugs,
radiation therapy, cancer, systemic diseases, environmental and
occupational factors had been reported in association with the
ILD in one third cases.4 However two-thirds cases of ILD have
no reportable association.5,6
Chest radiograph (CXR) may be normal during early in the
course of the disease and shows few abnormalities hence unable
to identify the specific etiology of ILD.7 Pulmonary function
testing (PFT) cannot diagnose a specific ILD or distinguish
between active lung inflammations versus fibrosis.8 HRCT
(High resolution computed tomography) is the most accurate
noninvasive, high spatial resolution cross sectional imaging
modality for evaluation of lung parenchyma. It assess the
presence of disease in lung, type of disease, changes of active
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lung disease, biopsy site localization, change in disease activity
following treatment, characterization of interstitial lung disease
(ILD) in appropriate clinical setting. It is more sensitive than
the plain radiograph in identifying ILD (sensitivity greater than
90%) and the image pattern of parenchymal abnormalities on
HRCT often suggests a particular set of diagnostic possibilities.9
Present study aimed to study basic HRCT patterns associated
with Interstitial Lung Disease and correlation of HRCT patterns
with clinical data in differential diagnosis of Interstitial Lung
Disease.

MATERIAL AND METHODS
The study was hospital based prospective and descriptive
which was conducted during June 2015 to June 2016 in our
department of radiology. Total 50 patients were studied based
on inclusion exclusion criteria, which were referred from
medicine department of our institute having clinical suspicion
of ILD. Patients of all age and sex were included in the study.
Known cases of infective etiology (Tuberculosis, HIV), chronic
obstructive pulmonary disease, congestive cardiac failure, lung
malignancy, hemodynamically unstable patients were excluded.
After inclusion of the patient in the study, detailed proforma
was filled. The proforma included the patient’s name, age,
address, medical record number, complaints, risk factors, past
history, laboratory investigation, and chest radiograph findings.
Thereafter HRCT chest was done on 6 slice Siemens somatom
CT scanner in supine position using standard HRCT protocol.
Prone and expiratory scanning was done wherever needed.
Parenchymal abnormalities were categorized into four basic
patterns of HRCT with their distribution and predominant
involvement. Final possible diagnosis was made as per HRCT
findings and clinical information.

STATISTICAL ANALYSIS
Standard statistical analysis was done with the help of Microsoft
Excel version 2007. Descriptive statistics like mean (SD) and
percentages were used to interpret the results.

RESULT
Majority of the patients (n=25) were between the ages of 60- 80
years, which include 8 males and 17 females. Fifty percent of
population included in this study was in between 60 to 80 years
of age, the majority of which were females. (Table-1)
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The major complaint was progressive dyspnoea (n=48; 96%),
followed by dry cough (n=37, 74%) and joint pain (n=22; 44%)
related to connective tissue disorders (Graph-1) Some patients
also had varying symptoms like fever, wet cough, tight skin etc.
The most common interstitial lung disease found in our study
was usual interstitial pneumonia (UIP) / idiopathic pulmonary
fibrosis (IPF) (n=18; 36%) followed by nonspecific interstitial
pneumonia (NSIP) (n=7; 14%) and acute interstitial pneumonia
(AIP) (n=7; 14%) (Graph-2)
Most commonly found associated risk factor with interstitial
lung disease was connective tissue disorder (n=19; 38%)
followed by smoking (n=9; 18%), allergy (n=8; 16%) and least
was exposure history in three cases which include exposure
to chemotherapy, radiotherapy and coal dust particles in coal
mine.
The most commonly found pattern associated with interstitial
lung disease was reticular opacity (n=37; 64%) followed by
increased opacity (n=29; 58%) and decreased opacity (n=29;
58%) on HRCT. Most common specific HRCT findings in our
study population were septal thickening (n=37; 64%) followed
Sr.
No.
1
2
3
4
5

Age group

No. of
Male
Female
patients
No
%
No
%
Less than 20 year
1
0
0
1
2
20- 40 year
4
2
4
2
4
40- 60 year
18
6
12
12
24
60-80 year
25
8
16
17
34
More than 80 year
2
2
4
0
0
Total
50
18
36
32
64
Table-1: Showing age and sex distribution in ILD.

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%).

DISCUSSION
Out of 50 cases, Forty four cases (88%) showed specific patterns
associated with interstitial lung disease and six cases (12%)

Figure-1: HRCT shows bilateral diffuse extensive fibrosis with septal
thickening, honeycombing, traction bronchiectasis predominantly
involving bilateral lower lobes in subpleural region and architectural
distortion resulting in reduced lung volume. Findings are in favour of
usual interstitial pneumonia / idiopathic pulmonary fibrosis.
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Figure-2: HRCT shows bilateral diffuse interstitial lung disease in the
form of interlobular and intralobular septal thickening predominantly
in subpleural region with focal areas of tiny honeycombing with left
sided pleural effusion. Findings are in favour of idiopathic interstitial
pneumonia- nonspecific interstitial pneumonia.
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Graph-1: Distribution of various presenting symptoms in ILD.
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Graph-2: Distribution of cases in various ILD.

Figure-3: HRCT reveals extensive geographic areas of ground glass
attenuation with septal thickening and focal areas of consolidation with
air bronchograms. Changes are predominantly distributed in bilateral
peribronchovascular, subpleural regions and lower lobes. Findings are
in favour of cryptogenic organising pneumonia
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showed nonspecific findings. Out of the six cases, three cases
showed no involvement of lung parenchyma.
In our study the most common age group at presentation was 60
to 80 years with 25 patients including 17 females and 8 males.
Earlier Indian studies of Maheshwari U et al, Muhammed SK
et al showed the age of presentation almost two decades earlier
(40-60 year) than western study of Aziz ZA, et al. (60-80 years)
with predominance of females.10-13 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.
The most common presenting complaint was progressive
dyspnea seen in 48 patients (96%) followed by dry cough
(74%) and associated joint pain (44%). These findings were in
accordance to those reported by Muhammed SK et al in 2011.11
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 having pulmonary symptoms.
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 29 % of study
population tested serologically positive for connective tissue
disorder.11 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.
In the present study the most common interstitial lung disease
reported on HRCT was usual interstitial pneumonia / idiopathic
pulmonary fibrosis (36%) (Table-2). Nonspecific interstitial
pneumonia and acute interstitial pneumonia were reported
in 7 cases (14%) each. These findings like those reported by
Muhammed SK et al, Maheshwari U et al and Sen T Udwadia
ZF et al.10,11,13 As compared to literature, more patients of COP
(Cryptogenic organising pneumonia) and AIP (Acute intestitial
pneumonia) were noted in our study and which might be due to
sampling error. As opposed to this less patient of hypersensitivity
pneumonitis (HSP), coal worker pneumoconiosis (CWP) and
sarcoidosis were noted and this might be due to a small sample
size.
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 which was very similar to our study,
except decreased opacity which were not separately described
in that study.11 Decreased opacity was mainly contributed by
traction bronchiectasis and in most conditions it was part of
reticular opacity.
Most common pattern seen on HRCT is reticular opacities.
These findings correlated with findings of Muhammed SK et
al.11 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, Grenier P et al, Aziz ZA et
al, Raniga S et al and Ghulam Shabbier et al.14-18
Septal thickening, honeycombing and traction bronchiectasis
were commonest findings observed in almost all cases of UIP
seen predominantly in basal and subpleural region corrosponding
to the findings of the studies done by Maheshwari U et al, Akira
M et al, Nishiyama O et al and Misumi S et al.11,19-21 (Figure-1) In
NSIP, 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 like those reported by TS Kim et al and Elliot
TL et al.22,23 (Figure-2) In AIP, 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 and Bonaccorsi A et al.24,25
High-resolution CT findings consist of ground glass opacities
(80%) and/or consolidative areas (80%) distributed along
the bronchovascular bundles and along the subpleural lungs.
These findings suggestive of COP were as per study done by
Ju Won Lee et al.26 (Figure-3) Diffuse involvement was noted
on HRCT in HSP which include tiny centrilobular nodules with
groundglass haziness and predominance in upper lobes. These
findings were correlated with study done by DA lynch et al.27
In sarcoidosis, HRCT revealed patchy distribution of septal
thickening, peripheral and random nodules.These findings
correlated with study done by Nishimura K et al and Mimori Y et
al.28,29 HRCT findings of plexogenic arteriopathy observed were
mosaic perfusion without air trapping in 2 cases, suggestive of
basic pathology in vessels rather than bronchial pathology.30
Additional findings were dilated main pulmonary artery,

HRCT Diagnosis
Muhammed SK et.al11
Sen T Udwadia ZF et.al13
UIP/IPF
39%
43%
NSIP
24%
18%
Connective Tissue Disease Related ILD
24%
18.6%
COP
4%
2%
AIP
0%
1%
HSP
17%
6%
COW /Silicosis
4%
1%
Sarcoidosis
13%
22%
Table-2: Distribution of interstitial lung diseases and literature comparison
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Present study
36%
14%
30%
10%
14%
2%
2%
2%
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centrilobular nodules and consolidation. 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 in a case of
pulmonary vasculitis.31
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 (3 cases 27%) in our study. These findings
correlated with J K Dawson et al and Kinoshita F et al.32,33 Out
of two cases of systemic lupus erythematous (SLE), one case
showed features of acute interstitial 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 as reported by Fenlon HM et
al and Ooi GC et al.34,35 The findings in the second patient are
nonspecific in nature. Out of four cases of progressive systemic
sclerosis, 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 and JmSeely
et al.36,37 In our study we found a strong correlation between
scleroderma and NSIP pattern.

CONCLUSION
UIP was the most common interstital lung disease observed in
our study. It is also most common pattern seen in rheumatoid
arthritis. Westernisation has changed the disease distribution
in indian population with respect to age. In patients with
progressive dyspnoea ILD should be ruled out as this is the most
common complaint in ILD patients. HRCT lung is a noninvasive
investigation of choice in clinically suspected cases of interstitial
lung disease as it is very effective in visualizing the distorted
architecture of lung parenchyma. HRCT along with clinical data
and relevant laboratory investigations helps in arriving at the
closest differential diagnosis in interstitial lung disease.
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