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Abstract Objective

Introduction: High-resolution computed tomography e Primary: To determine different HRCT patterns

(HRCT) imaging clearly and rapidly reveals pulmonary and its co-relation with spirometric values in

pathologies invisible to the naked eye. Chronic patients with COPD.

Obstructive Pulmonary Disease (COPD) is a prevalent, o

Secondary: To determine the association of

preventable, and treatable disease characterized by severity of disease in COPD patients with different

persistent respiratory symptoms and airflow limitation HRCT patterns.

due to airway and/or alveolar abnormalities.

Aims and Objectives

e To find out the severity of disease in COPD by
correlating spirometric values with different
patterns on HRCT.

Material and Method

Study Design: Descriptive and Observational Study
Study Period: 18 months

Study Place: Department of Respiratory Medicine at

Hind Institute of Medical Sciences, Barabanki.
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Sample Size: Total Sample were 70.

Study participants: Patients with age group >35 years
attending the OPD and IPD in the Department of
Respiratory Medicine.

Sampling Method: Consecutive Sampling Technique
Result: In this study, male (64.29%), had a mean age of
58.25 years (SD +9.53), with the highest prevalence
(32.86%) in the 56-65 years age group, followed by
25.71% in the 46-55 years group.

Discussion: Patients in the study exhibited relatively
uniform distributions of HRCT and spirometry patterns,
enabling a clear examination of trends according to age,
gender, and the interplay of both factors.

Keywords: Alveolar Abnormalities, COPD Patients,
HRCT Patterns, Spirometric Values, Symptoms
Introduction

During the last few decades, high-resolution computed
tomography (HRCT) has come up as a new diagnostic
modality to diagnose emphysematous and chronic
bronchitis components of chronic obstructive pulmonary
disease (COPD). High-resolution computed tomography
(HRCT) is a critical diagnostic tool that provides
detailed information on lung morphology and disease
extent. This study aims to find out the severity of disease
in COPD by correlating spirometric values with different
patterns on HRCT. The majority of COPD data is
derived from high-income nations, low and middle-
income countries accounts for 90% of all COPD-related
fatalities. India and China constituted 66% of COPD-
related fatalities and accounted for 33% of the global
population, respectively.

Tobacco use and the inhalation of toxic particulates and
gases from outdoor and indoor air pollution are the
primary environmental exposures that causes COPD. the

most significant genetic risk factors for COPD to date
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(despite being epidemiologically rare), other genetic

variants with small individual effect sizes have also been

linked to diminished lung function and an increased risk

of developing COPD. On the basis of BOLD and other

large-scale epidemiological investigations, the global

prevalence of COPD is estimated to be 10.3%. Three

million fatalities are attributed to COPD on a global

scale, according to estimates.

The examination results furnish details pertaining to the

scope and dispersion of emphysema, the existence of

chronic bronchitis, and supplementary observations

including bullae, bronchiectasis, and cysts. It is also

crucial for preoperative evaluation prior to lung volume

reduction surgeries or bullectomy in patients with

COPD, in addition to excluding alternative diagnoses.

HRCT is playing an increasingly significant role in the

evaluation of early emphysema in asymptomatic

smokers, chronic bronchitis patients, and the various

phenotypes of COPD.

Aims and Objectives

e To find out the severity of disease in COPD by
correlating spirometric values with different patterns
on HRCT.

Objective

e Primary: To determine different HRCT patterns and
its co-relation with spirometric values in patients
with COPD.

e Secondary: To determine the association of
severity of disease in COPD patients with different
HRCT patterns.

Material and Method

Study Design: Descriptive and Observational Study

Study Period: 18 months

Study Place: Department of Respiratory Medicine at

Hind Institute of Medical Sciences, Barabanki.
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Sample Size: Total Sample were 70.

Study participants: Patients with age group >35 years

attending the OPD and IPD in the Department of

Respiratory Medicine.

Sampling Method: Consecutive Sampling Technique

Inclusion Criteria

1. COPD patients of age more than 35 years.

2. Patients with a history of bidi and cigarette smoking,
occupational, environmental, indoor and outdoor
pollution.

3. Patients who are diagnosed as a case of COPD
clinically and have fixed airway obstruction based
on spirometry.

4. Patients who have given consent.

Exclusion Criteria

1. Age less than 35 years

2. The patient has CT patterns other than those
mentioned like ILD.

Result

Table 1: Distribution of the age of the enrolled patients

3. Patients with acute or active comorbid conditions
like coronary vascular accident and cerebral vascular
accident.

4. Patients with active pulmonary Tuberculosis
infection.

5. Patients with any pre-existing genetic condition.

6. Patients who have not given consent.

Statistical Analysis

Data was entered in Microsoft Excel and analysed using

statistical software SPSS wversion 26 (SPSS Inc.,

Chicago, IL, USA). The continuous variables were

evaluated by mean (standard deviation) value when

required. The dichotomous variables were presented in
number/frequency and were analysed using the Chi-
square test. To compare the means between the two or

more groups, analysis by ANOVA test was used. A p-

value of <0.05 or 0.001 was regarded as significant.

Parameter Frequency (n=70) Percentage (%)
35-45 years 12 17.14%
46-55 years 18 25.71%
56-65 years 23 32.86%

AGE
66-75 years 15 21.43%
76-85 years 7 10.00%
Mean+SD 58.25+9.53

Regarding age distribution, the cohort was relatively evenly spread across different age groups, with the highest frequency
observed in the 56-65 years range, constituting 32.86% of the participants, followed by the 46-55 years group at 25.71%.
The mean age of the cohort was 58.25 years with a standard deviation of 9.53, indicating a moderate dispersion around the

mean age.
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Figure 1: Distribution of the age of the enrolled patients.
Table 2: Distribution of the gender of the enrolled patients

Parameter Frequency (n=70) Percentage (%)
Male 45 64.29%
Gender
Female 25 35.71%

The majority were male, comprising 64.29% of the sample, while females accounted for 35.71%.

GENDER

50
40
30

20

No. of patients

10

MALE FEMALE

Figure 2: Distribution of the gender of the enrolled patients.
Table 3: History of Hospital Admission

History of Hospital Admission Frequency (n=70) Percentage (%)
Yes 30 42.86%
No 40 57.14%

Among the 70 participants, 42.86% reported a history of hospital admission, while 57.14% indicated no such history. This

suggests that a considerable proportion of individuals with COPD have experienced exacerbations or disease-related

complications requiring hospitalization.
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Figure 3: History of Hospital Admission of the enrolled patients

Table 4: Previous drug usage history of the enrolled patients

Previous Drug Usage Frequency (n=70) Percentage (%)
Inhalers 28 40.00%
Oral steroids 17 24.29%
Antibiotics 25 35.71%

Among the 70 participants, inhaler usage was the most common form of previous drug usage, with 40.00% of individuals

reporting its use. Antibiotics were also frequently used, with 35.71% of participants indicating their usage. Oral steroids

were reported by 24.29% of individuals

Previous Drug Usage

30

No. of patients

(€]

28
25 25
20 17
15
10 |

INHALERS

ORAL STEROIDS ANTIBIOTICS

Figure 4: Previous Drug Usage of the enrolled patients.

Table 5: Investigations

Investigation

Frequency (n=70)

Percentage (%)

Findings from chest X-ray

- Normal

10

14.29%

©2026, IJIMACR
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- Hyperinflation 24 34.29%
-Flattening of diaphragm 16 22.86%
-Tubular shaped heart 11 15.71%
Focal Bullae 9 12.86%
Pre and post bronchodilator FEV1, FVC, FEV1/FVC (Spirometry)

- Obstructive 70 100.00%
- Restrictive 0 0.00%
FEV1/FVC

<0.70 33 47.14%
<0.50 24 34.29%
<0.30 13 18.57%
Findings from high-resolution CT scan of the thorax

Vascular attenuation 59 84.29%
Vascular distortion 5 7.14%
Mosaic attenuation 13 18.57%
Emphysema 43 61.43%
-Centriacinar 24 34.29%
-Panacinar 12 17.14%
-Paraseptal 7 10.00%
Bullae 16 22.86%
Cyst 9 12.86%
Bronchiectasis 31 44.29%
Pulmonary hypertension 8 11.43%

Chest X-ray results showed that 10 patients (14.3%) had
normal findings, while 24 patients (34.3%) exhibited
hyperinflation. Flattening of the diaphragm was
observed in 16 patients (22.9%), and a tubular-shaped
heart was seen in 11 patients (15.7%). Focal bullae were
noted in 9 patients (12.9%). Spirometry tests revealed
obstructive patterns in all 70 patients (100.0%), with no
cases of restrictive patterns. The FEV1/FVC ratios
indicated that 33 patients (47.1%) had values less than
0.70, 24 patients (34.3%) had values less than 0.50, and
13 patients (18.6%) had values less than 0.30. High-

resolution CT scans of the thorax showed vascular

©2026, IJIMACR

attenuation in 59 patients (84.3%) and vascular
distortion in 5 patients (7.1%). Mosaic attenuation was
present in 13 patients (18.6%), and emphysema was
found in 43 patients (61.4%), with centriacinar
emphysema being the most common subtype (24
patients, 34.3%), followed by panacinar (12 patients,
17.1%) and paraseptal emphysema (7 patients, 10.0%).
Other CT findings included bullae in 16 patients
(22.9%), cysts in 9 patients (12.9%), bronchiectasis in 31
patients (44.3%), and pulmonary hypertension in 8

patients (11.4%).
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Figure 5: Investigation of the enrolled patients

Table 6: Distribution of emphysema types (centriacinar, panacinar, and paraseptal) across different gender of the enrolled

patients.
Gender | N Centriacinar Panacinar Paraseptal
Grade- Grade- Grade-
Grade-l | Grade-1l | Grade-lll| Grade-1V| Grade-1 | Grade-1l | Grade-Ill " Grade-I " Grade-Il v
Male 45 0 8 12 9 0 3 5 3 0 2 2 1
(0.00%) | (17.8%) | (26.7%) | (20.0%) | (0.00%) | (6.7%) | (11.1%) | (6.7%) | (0.00%) | (4.4%) | (4.4%) | (2.2%)
Female | 25 0 5 7 4 0 2 3 2 0 1 1 0
(0.00%) | (20.0%) | (28.0%) | (16.0%) | (0.00%) | (8.00%) | (12.0%) | (8.0%) | (0.00%) | (4.0%) | (4.0%) | (0.0%)

For the male group, which consists of 45 subjects,
centriacinar emphysema was observed in 17.8% of
>0.7 26.7% >0.5
and 20.0% >0.3 involvement.

Panacinar emphysema was present in 6.7% of subjects

subjects  for involvement, for

involvement, for
for >0.7 and >0.3 involvement and in 11.1% for >0.5
involvement. Paraseptal emphysema appeared in 4.4%
of subjects for >0.7 and >0.5 involvement and in 2.2%

for >0.3 involvement.

©2026, IJIMACR

In the female group, consisting of 25 subjects,
centriacinar emphysema was found in 20.0% of subjects
for >0.7 involvement, 28.0% for >0.5 involvement, and
16.0% for >0.3 involvement. Panacinar emphysema was
seen in 8.0% of subjects for >0.7 and >0.3 involvement
in 12.0% >0.5

emphysema was present in 4.0% of subjects for >0.7 and

and for involvement. Paraseptal

>0.5 involvement, with no cases observed for >0.3

involvement.
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Figure 6: Distribution of emphysema types (centriacinar, panacinar, and paraseptal) across different gender of the enrolled

patients.

Discussion

The cohort consisted of 70 participants, with a mean age
of 58.25 years and a moderate dispersion around the
mean. Age distribution was relatively even, with the
highest frequency in the 56-65 years range (32.86%).
Males comprised the majority (64.29%) of the sample.
Patients in the study exhibited relatively uniform
distributions of HRCT and spirometry patterns, enabling
a clear examination of trends according to age, gender,
and the interplay of both factors.

Age and gender both exerted effects of clinical substance
on how patterns associated with spirometry; specified
emphysema conveyed notably disparate correlations
according to these factors.

This data highlights the prevalence and distribution of
different types of emphysema and their degrees of
involvement across genders, showing a slightly higher
prevalence of centriacinar emphysema in females
compared to males, while the distribution of panacinar

and paraseptal emphysema is relatively similar between

©2026, IJIMACR

the two groups. In all Gender groups, none of the
patients found in Grade-I category

Conclusion

An exploration of HRCT patterns relate to spirometry
across age and gender, weaving clinical insight with
patient-centered storytelling to illuminate patterns,
variability, and implications. This study to reinforce the
critical role of HRCT in evaluating emphysema in
COPD patients and highlight significant correlations
with demographic and clinical variables. These insights
can aid in tailoring more effective treatment strategies,
emphasizing the need for targeted interventions based on
individual risk factors such as age, smoking history, and
occupational exposure. Future research should continue
to explore these associations to develop more refined
guidelines for the management and prevention of
COPD-related emphysema.
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