
1

Imaging of Pulmonary Hypertension

David L. Levin, MD, PhD

Professor of Radiology
Mayo Clinic
Rochester, MN, USA

IWPFI 2019

Disclosure

 relevant financial relationship(s)
none

 off label usage
none



2

IWPFI 2019

Outline

 background and classification of pulmonary 
hypertension

 various modalities for the imaging evaluation 
of pulmonary hypertension

 diagnostic pathways for imaging
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Pulmonary Hypertension | Background

 defined as mean PAP ≥ 25 mmHg at rest

 multiple disease processes

 variety of classification schemes
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Pulmonary Hypertension | Classification

 hemodynamic definition

 site of primary involvement

 clinical classification
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Pulmonary Hypertension | Classification

1. Pulmonary arterial hypertension

2. Pulmonary hypertension due to left heart disease

3. Pulmonary hypertension due to lung diseases and/or 
hypoxia 

4. Chronic thromboembolic pulmonary hypertension 
and other pulmonary artery obstructions 

5. Pulmonary hypertension with unclear and/or 
multifactorial mechanisms

Eur Heart J. 2016; 37: 67-119 
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Pulmonary Hypertension | Classification

Eur Heart J. 2016; 37: 67-119 
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Pulmonary Hypertension | Classification

Continuing Cardiology Education. 2018; 4: 2-12
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Pulmonary Hypertension | role of imaging

 accurate clinical classification is critical as it 
defines both prognosis and treatment

 imaging has primary role in defining the 
clinical classification

 guidelines for use of imaging
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Imaging Modalities | chest radiography

 typically initial study in evaluation of dyspnea

 exclude other causes of breathlessness

 in patients with idiopathic PAH, chest 
radiographs abnormal in up 90% of cases

 normal radiographs do not exclude PAH
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Imaging Modalities | echocardiography

 modality of choice for initial evaluation of 
suspected pulmonary hypertension

 estimate of pulmonary artery systolic 
pressure

 measures of right ventricular function (e.g. 
TAPSE, RVFAC)
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Imaging Modalities | nuclear medicine

 V/Q scan “should be performed in patients 
with PH to look for CTEPH”

 “screening method of choice for CTEPH 
because of its higher sensitivity compared 
with CT pulmonary angiogram (CTPA), 
especially in inexperienced centres” 

Eur Heart J. 2016; 37: 67-119 
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PVRI Imaging Task Force

 statement on imaging and pulmonary 
hypertension

 key role and added value of imaging in the 
diagnosis and assessment of PH 

 recommendations reflect combination of 
published evidence, current practice, and 
expert opinion

Pulm Circ. 2019; 9: 1-32 
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Imaging Modalities | computed tomography

 CT provides a non-invasive evaluation of 
vascular, cardiac, lung parenchymal, and 
mediastinal structures in patients with known 
or suspected PH

 CT aids in the classification of PH
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Imaging Modalities | computed tomography

 significant parenchymal abnormalities may be 
seen on CT evaluation even in the presence 
of normal spirometry and particularly when 
there is a significant reduction in DLCO
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Computed Tomography | parenchymal disease

 best evaluation of lung parenchyma

 emphysema and interstitial lung disease

 suggestive features of PVOD and PCH
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Imaging Modalities | computed tomography

 CT pulmonary angiography to assess the 
pulmonary vasculature should be considered 
in patients presenting with PH
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Computed Tomography | vascular disease

 method of choice for evaluation of acute PE

 role in evaluation of chronic 
thromboembolism is less established

 rapidly evolving technology (DECT, CT-LISM)



11

IWPFI 2019

CT versus V/Q in the Evaluation of CTEPH

 ESC/ERS guidelines recommend V/Q

 V/Q sensitivity = 96-97%; specificity = 90-
95%

 CT sensitivity = 51%; specificity = 99%

 CT performed with either 4 or 8 slice scanner

 V/Q planar imaging

J Nucl Med. 2007; 48: 680-684
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CT versus V/Q in the Evaluation of CTEPH

 more recent studies demonstrate equivalence

 DECT shown to have 100% concordance with 
V/Q on per patient basis

Thorax. 2013; 68: 677-678
Eur Radiology. 2014; 24: 42-51
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Imaging Modalities | magnetic resonance imaging

 cardiac MR techniques provide comprehensive 
evaluation in the setting of suspected PH

 evaluation of ventricular function – especially RV

 multiple advanced techniques (late gadolinium 
enhancement, T1 mapping, RV strain analysis)
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Imaging Modalities | magnetic resonance imaging

 calculate pulmonary artery (and aortic) blood flow

 determine change in diameter of main pulmonary 
artery throughout cardiac cycle

 four-dimensional flow analysis can identify turbulent 
blood flow

 evaluation of central vessels with MR angiography 
and lung perfusion with dynamic contrast enhanced 
perfusion
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Echocardiography versus Cardiac MR

 advantages of echocardiography
 greater availability and portability 
 lower cost
 better for valvular heart disease

 advantages of cardiac MR
 more accurate quantification of RV morphology 

and function
 greater reproducibility for serial studies
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PVRI Imaging Algorithm
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Future Directions

 what are the roles of the various imaging modalities?

 establish normative values by age, gender, and 
ethnicity

 how to best evaluate new and rapidly changing 
imaging technologies?

 is invasive evaluation necessary?
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Summary

 various imaging modalities and pathways for 
assessment of pulmonary hypertension

 echocardiography plays central role

 rapidly changing role for CT and MR imaging


