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Characterisation of CTEPH

• Pulmonary Artery Findings:
• Occlusions, mural thrombus or eccentric emboli 

in the pulmonary arteries

• Pulmonary Parenchymal Findings:
• Mosaic Attenuation

• Subpleural Peripheral Opacities: manifestations 
of pulmonary infarction or subpleural scarring 
from healed infarction 

• Vascular asymmetries

• Mediastinal Findings:
• Hypertrophied Bronchial Arteries

• No bronchial systemic collaterals—commonly the 
intercostal, inferior phrenic, and internal 
mammary arteries
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Characterisation of CTEPH: Pulmonary Parenchymal Findings

Mosaic Attenuation



Characterisation of CTEPH: Pulmonary Parenchymal Findings

Subpleural Peripheral
Opacities



Characterisation of CTEPH: Pulmonary Parenchymal Findings

Vascular Asymmetries



Characterisation of CTEPH: Mediastinal Findings

Hypertrophied Bronchial Arteries No Bronchial Systemic Collaterals



Other Pulmonary Artery
Obstructions

SARCOIDOSIS: Fibrosing Mediastinitis

Pulmonary Artery Angiosarcoma In Situ Thrombus Vasculitis



Group 1: Congenital Heart Diseases

ABNORMAL VENOUS 
RETURNS

INTRACARDIAC SHUNT PATENT DUCTUS 
ARTERIOSUS
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PULMONARY HYPERTENSION due to lung disease
and/or hypoxia

COPD  with PHIPF with PH

J Heart Lung Transplant 2012;31:373-80

CHEST / 
129/3/MARCH, 2006 
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PH-COPD

• GOLD II 5%

• GOLD III 27%

• GOLD IV 53%

Eur Respir J 2013; 41: 1031–1041 

Emphysema



PH-IPF

• Prevalence oh PH varies greatly according to 
the severity of  the disease: lower prevalence 
in relatively early stages of IPF 8,1-14%,  
common in advanced IPF, more than 60% in 
end stage IPF

• MPAP did not correlate with CT-based 
measurements of lung fibrosis

Eur Respir J 2007; 30: 715–721 

Chest. 2007 September ; 132(3): 773–779.

JACC Vol. 62, No. 25, Suppl D, 2013 December 24, 201



• Difference in overall HRCT scores for emphysema or fibrosis between 
those with mild–moderate versus severe PH-COPD did not reach statistical 
significance

Eur Respir J 2013; 41: 1292–1301

PH-COPD



CPFE end PH
• Pulmonary Hypertension is 

frequent in patients with CPFE 
syndrome: prevalence of 47% 
at diagnosis, and 55% during 
follow-up

• mean PAP was >35 mmHg 
with a mean PAP of 45± 6 
mmHg

• Patients with pulmonary 
hypertension and CPFE had a 
dismal prognosis, with a 60% 
probability of survival at 1 yr
from the diagnosis of 
pulmonary hypertension

Eur Respir J 2005; 26: 586–593
Eur Respir J 2010; 35: 105–11
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• Lung diseases (especially 
COPD) are common 
conditions and PAH 
developing in such 
patients may not be 
attributable to these 
diseases, but may be 
coincidental

• The spectrum of severity 
of both the pulmonary 
vascular and parenchymal 
lung disease is likely a 
continuum, which often 
makes the distinction 
between group 1 and 
group 3 PH very difficult



• 3 PH
• COPD
• Mild Pulmonary

Hypertension



• Hischemic Heart
disease

• Chronic Renal Failur
• RHC: pre-capillary PH; 

mean PAP 34 mmHg
and preserved CI

• PFT: marked reduction 
of DLCO and finding of 
mixed ventilatory
deficit of moderate-
severe degree



COPDHistiocytosis X 

AM J RESPIR CRIT CARE MED 

2000;161:216–223.
Radiol Med. 2014 

Jan;119(1):41-53
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PLoS ONE 13(5):e0197112.https://doi.org/ 
10.1371/journal.pone.0197112

Am J Respir Crit Care Med. 2008; 177(11):1248–54



• C2 had pre-capillary PH due 
to extensive ILD and worse 
3-year survival compared to 
C1 (p=0,0004)

• The presence of an 
extensive ILD, whatever the 
hemodynamics, is 
associated with a very 
severe outcome 

• The presence of a limited 
ILD (often seen as a potent 
cofounder the classification 
of PH in tne context of SSc) 
has to be considered in the 
same group of patients with 
no ILD, where the severity 
of hemodynamics drives 
the prognosis

PLoS ONE 13(5):e0197112.https://doi.org/ 
10.1371/journal.pone.0197112



Limited ILD in SSc-PAH

GROUP 1



Extensive ILD in SSc-PH

GROUP 3



• PAH and PVOD share similar clinical and hemodynamic presentations

• Both entities should be distinguished because of the worse PVOD prognosis and the possible
occurrence of life threatening pulmonary edema after PAH-specific therapy initiations in 
PVOD-patients

• PVOD is referred to group 1 PAH because of evidence suggesting a continuum between
arterial, capillary and vein involvement in PAH
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PVOD



PVOD:
SSc
• Septal lines

• Centrilobular
ground glass
opacities/ 
nodules

• Mediastinal
linph node
enlargement

• Specificity 100%

Sensibility 66%
Frazier AA - RadioGraphics

2007; 27:867–882 



• SSc
• Respiratory failure in 

O2 therapy
• PFT: marked 

reduction of DLCO 
and finding of mild 
obstructive 
disventilatory
syndrome

• RHC: pre-capillary PH 
with low IC and high  
PVR:  (PAPm 45 
mmHg, wedge 7 
mmhg, PVR 16 
mmHG, IC 1,62 
ml/min/mq)

• BAL: intermediate 
positivity to 
hemosiderin





SSc-PAH



IPAH

Crit Rev Comput Tomogr. 2004)

Circulation November 1, 2005)
AJR 1999:172:1317-1319

SSc-PAH
Drug Induced
PAH



AJR:183, July 2004

Intern Med 58: 955-964, 2019
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Group 5:SARCOIDOSYS and 
PH (SAPH)



• mPAP ≥ 25 mmHg

• PAWP ≤ 15 mmHg

• PVR > 240 dyne o > 3 Wood units

In presence of portal hypertension confirmed by 
HPVG > 5 mmHg

Or suggested by the presence of:

• Splenomegaly

• Oesophageal varices

• Thrombocytopenia

• Clinical signs of portosystemic shunt

PoPH: Portal Hypertension



Tumoral pulmonary hypertension (PH) 
comprises a variety of subtypes in patients 
with a current or previous malignancy:

• Pulmonary tumour “microvascular disease” 
includes:
• pulmonary tumour microembolism (PTE)

• pulmonary tumour thrombotic microangiopathy
(PTTM). 

• The complications of cancer treatments 
including: chemotherapy and radiotherapy
as contributors to PH are increasingly 
recognised, including cancer treatment-
related pulmonary veno-occlusive disease 
(PVOD) European Heart Journal (2016) 37, 67–119 

doi:10.1093/eurheartj/ehv31

Eur Respir Rev 2019; 28: 180065

Group 5:



PTTM and HRCT: CT signs of PH and 
parenchymal abnormalities:

• Centrilobular nodularity (The nodularity 
is usually of an ultrafine granular 
appearance and is likely to represent the 
peripheral pulmonary arterial lesions-
vascular tree in bud)

• Ground-glass opacities (often patchy or 
wedged shaped)

• Interlobular septal thickening (smooth 
and peripheral in distribution)

• Usually without pleural effusions

• Distinguishing PTTM from lymphangitis 
carcinomatosis may be difficult and of 
course these conditions may coexist, but 
lymphangitic carcinomatosis does not 
usually cause significant PH in isolation

Eur Respir Rev 2019; 28: 180065





CHEST XR: Chest radiographs are abnormal in 90% of patients with 
idiopathic pulmonary arterial hypertension (PAH) at the time of diagnosis

• central pulmonary 
arteries are classically 
enlarged

• rapid tapering of 
peripheral pulmonary 
vasculature (pruning)

• right-sided cardiac
enlargement

RadioGraphics 2018; 38:357–373



Ct Features Of Pulmonary Hypertension 



PAD, PAD/AAD ratio, RPAD, and LPAD measurements based on CT data are of 
limited utility for the prediction of PH in patients with ILD compared with 
those without ILD

CT-derived measures of parenchymal disease and MPAD cannot be used 
to screen for PH in advanced IPF patients



Initial diagnostic workup of patients with 
Pulmonary Hypertension of unclear cause

SSc-PAH

Pulmonary Histiocytosis

Monitoring of pathological conditions that
can frequently complicate with the 

development of Pulmonary Hypertension

Characteristic morphologic features of Chronic 
Pulmonary Hypertension 
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