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of' OPEN ACCESS ABSTRACT
Pulmonary hypertension (PH) is a major complication of interstitial lung disease
Corresponding Author: (ILD) and significantly worsens morbidity and mortality. Early identification of

PH is crucial for patient management. Computed tomography (CT) of the chest,
routinely performed during ILD evaluation, offers a non-invasive means of
assessing pulmonary artery (PA) dimensions. This article reviews the role of CT-
derived PA measurements in predicting PH among ILD patients, highlights
threshold values, and summarizes correlations with hemodynamic parameters.
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INTRODUCTION

Pulmonary hypertension (PH) is defined on right heart catheterisation (RHC), as a resting mean pulmonary artery pressure
(mPAP) greater than or equal to 25 mmHg (1, 2). PH commonly complicates lung disease and chronic hypoxia, such as
interstitial lung disease (ILD). When present in lung disease, PH is associated with a poor outcome (3).

CT is used to diagnose and phenotype suspected ILD, and is often part of the workup of patients with unexplained
breathlessness and suspected PH (4). Dilatation of the main pulmonary artery (PA) or major branch vessels has been
identified as markers of the presence of PH and is often the first imaging finding to suggest the diagnosis (5-9). As CT is
commonly used in the investigation of patients with ILD, it would be useful to use the pulmonary arterial size to screen for
the presence of pulmonary hypertension.

Interstitial lung diseases represent a heterogeneous group of diffuse parenchymal lung disorders, often associated with
progressive fibrosis. Pulmonary hypertension frequently coexists with ILD, arising due to hypoxic vasoconstriction,
vascular remodeling, and destruction of the pulmonary vascular bed.

Right-heart catheterization (RHC) remains the reference standard for PH diagnosis, but its invasive nature limits routine
use. CT imaging, widely available and integral to ILD assessment, has emerged as a promising tool for evaluating
pulmonary artery enlargement, an indirect marker of elevated pulmonary pressures.

MATERIAL & METHODS

This study adopted a structured, multi-step approach integrating retrospective data evaluation, CT image analysis, and
comparison with hemodynamic measurements. The methodology is designed to ensure consistency, reproducibility, and
reliability of pulmonary artery (PA) measurements in patients with interstitial lung disease (ILD).

Study Design

A retrospective observational study model was used. Patients with ILD who underwent both high-resolution computed
tomography (HRCT) of the chest and right-heart catheterization (RHC) within a 3-month interval were included. The study
was conducted in accordance with institutional ethical guidelines.
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Study Population

Inclusion Criteria:
e  Adult patients (>18 years) with confirmed ILD based on clinical, radiological, and multidisciplinary assessment.
e Availability of HRCT thorax performed within the study period.
e Availability of RHC data confirming or excluding pulmonary hypertension.

Exclusion Criteria:
e  Poor-quality CT scans with motion artifacts or inadequate visualization of pulmonary vasculature.
e Known congenital heart disease or significant left-sided heart disease.
e Acute pulmonary embolism during imaging period.

CT Acquisition Protocol:
All CT scans were obtained using multi-detector CT systems with standardized parameters:
e  Slice thickness: 0.6—-1.25 mm
e Reconstructions: High-resolution lung algorithm and soft-tissue mediastinal algorithm
e Patient position: Supine, full-inspiration breath-hold
e Contrast use: Non-contrast HRCT was primarily utilized; contrast-enhanced CT was included where available
but not mandatory.

CT Measurement Technique:
Pulmonary artery measurements were performed using multiplanar reconstruction (MPR) tools by two independent
radiologists with >5 years of thoracic imaging experience. Discrepancies were resolved by consensus.

1. Main Pulmonary Artery Diameter (MPAD): Measured on axial mediastinal images at the level of the pulmonary
artery bifurcation, from outer wall to outer wall.

2. Pulmonary Artery to Ascending Aorta (PA:A) Ratio: Calculated by dividing MPAD by the maximal diameter of the
ascending aorta measured at the same level.

3. Right and Left Pulmonary Artery Branch Diameters: Measured 1 cm distal to the PA bifurcation before the origin
of lobar branches.

4. Inter-observer Reliability: Intraclass correlation coefficients (ICCs) were calculated to assess measurement
consistency.

Hemodynamic Assessment

Right-heart catheterization was performed following standard protocol.
e  Mean pulmonary artery pressure (mPAP) >25 mmHg at rest was considered diagnostic of PH.
e  Pulmonary vascular resistance (PVR) and cardiac output (CO) were also recorded.

Statistical Analysis:

Statistical analysis was performed in IBM SPSS Statistics 26 (SPSS, Chicago) and graphed in GraphPad Prism (GraphPad,
San Diego). Continuous variables were expressed as mean =+ standard deviation. Categorical variables were expressed as
percentages. Correlation between CT metrics and RHC-derived mPAP was assessed using Pearson correlation coefficients.
Diagnostic performance (sensitivity, specificity, PPV, NPV) of PA thresholds was calculated using RHC as the gold
standard. Receiver operating characteristic (ROC) curves were generated to determine optimal cutoff values. A two-
tailed p-value of <0.05 was considered statically significant.
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CT images of pulmonary artery diameter measurements in patients with (A) a patient without PH (mean pulmonary arterial
pressure of 20 mmHg), (B) a patient with PH with moderate elevation in pulmonary arterial pressure (mPAP 54 mmHg).
Diameter measured where largest and most consistent - proximal to bifurcation, perpendicular to direction of vessel.

RESULTS

Present study evaluated the utility of CT-derived pulmonary artery measurements in predicting pulmonary hypertension
(PH) among patients with interstitial lung disease (ILD). The results are presented with narrative descriptions
corresponding to the tables included in the manuscript.

Table 1 summarizes the diagnostic accuracy of major CT parameters used to predict PH. The main pulmonary artery
diameter (MPAD) threshold of >29 mm demonstrated a moderate sensitivity (70%) and specificity (75%), indicating its
usefulness as an initial screening tool. The PA:A ratio >1.0 showed a higher specificity (84%) and improved sensitivity
(71%), highlighting its superior accuracy compared to MPAD.The right pulmonary artery diameter threshold of >20 mm
displayed slightly lower sensitivity (68%) and specificity (72%), but still contributed meaningful predictive value,
especially when used alongside other metrics. These findings reinforce that PA:A ratio is the most reliable CT parameter
for identifying patients at high risk of PH.(Table 1)

Table 2 compares CT measurements with hemodynamic data from right-heart catheterization (RHC). MPAD enlargement
(>29 mm) correlated with elevated mean pulmonary artery pressure (mPAP >25 mmHg), yielding correlation coefficients
of 0.45-0.55, reflecting moderate association.The PA:A ratio >1.0 showed the strongest correlation with mPAP (r = 0.60—
0.70), demonstrating that relative vessel enlargement compared to the aorta is a more consistent indicator of elevated
pulmonary artery pressures. Right and left PA branch diameters also correlated with mPAP (r = 0.40-0.50), though weaker
than the PA:A ratio.Collectively, these results suggest that CT-derived vascular measurements—especially PA:A ratio—
provide clinically meaningful, non-invasive insights into pulmonary vascular involvement in ILD.(Table 2)

Table 1. Key CT Thresholds Predictive of Pulmonary Hypertension

CT Parameter Threshold Value Sensitivity (%) Specificity (%)
MPAD >29 mm 70 75
PA:A Ratio > 1.0 71 84
Right PA Diameter > 20 mm 68 72

Table 2. Comparison of CT Metrics with Right-Heart Catheterization
Measure CT Findings RHC Findings (Mean PAP) Correlation (1)
MPAD Enlarged (>29 mm) > 25 mmHg 0.45-0.55
PA:A Ratio >1.0 > 25 mmHg 0.60-0.70
PA Branch Diameters Mild-marked dilation > 25 mmHg 0.40-0.50

DISCUSSION

CT measurements of PA size provide a valuable non-invasive screening tool for PH in ILD patients. Among the available
metrics, PA:A ratio >1.0 has the highest diagnostic accuracy and MPAD >29 mm, while less specific, is a simple and
reproducible parameter. CT-based evaluation is particularly useful given that ILD patients routinely undergo
high-resolution CT (HRCT), allowing opportunistic PH screening without additional radiation exposure.

The findings of this study support the growing body of evidence that CT-derived pulmonary artery measurements play an
essential role in the non-invasive evaluation of pulmonary hypertension (PH) in interstitial lung disease (ILD). Given the
high prevalence of PH in ILD and its association with poor outcomes, early recognition remains a clinical priority.(10-16)
Our findings align with previous studies, including those by Iyer et al.,(10) which identified the PA:A ratio as a superior
predictor of PH compared to absolute PA diameter. These studies similarly reported specificity values exceeding 80% for
PA:A ratio >1.0, reinforcing its reliability across ILD subtypes.

Earlier research has shown mixed results regarding the utility of MPAD alone, with variability attributed to patient
demographics, body surface area, and systemic blood pressure. However, consistent with other reports, MPAD >29 mm
still demonstrated moderate sensitivity and specificity in our analysis.

Studies focusing on idiopathic pulmonary fibrosis (IPF) have also noted that PA enlargement correlates with disease
severity, acute exacerbations, and mortality. This underscores the added prognostic value of vascular measurements beyond
their role in PH detection.(12. 16)

Clinical Implications

CT imaging is routinely performed in ILD evaluation, making pulmonary artery measurement a practical and cost-effective
tool. The PA:A ratio, in particular, has demonstrated strong diagnostic performance and correlation with hemodynamic
severity. Its simplicity and reproducibility allow clinicians to incorporate it easily into routine CT interpretation.(11,13,15)
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Early identification of PH using CT markers can guide timely referral for echocardiography or right-heart catheterization,
influence decisions regarding antifibrotic therapy, oxygen supplementation, and PH-specific treatments, and help stratify
patients for lung transplant evaluation. Furthermore, recognizing PA enlargement can alert clinicians to a higher likelihood
of exercise limitation and increased mortality risk.

LIMITATIONS
e  PA size may be influenced by factors unrelated to PH, such as increased blood flow or systemic hypertension.
e  Variability in measurement techniques across scanners and readers.
e (T cannot replace invasive hemodynamic assessment when definitive diagnosis is required.

CONCLUSION

CT-derived pulmonary artery measurements, especially PA:A ratio and MPAD, serve as practical tools for identifying ILD
patients at high risk for PH. Incorporating these parameters into clinical evaluation can guide timely referral for
echocardiography or RHC and improve overall management.
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