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Definition of CTEPH 

 After 3 months of 

therapeutic anticoagulation  

 

• mPAP ≥25 mmHg  

 

• PCWP ≤15 mmHg  

 

• Chronic/organized 

occlusive thrombi/emboli  

CTEPH (chronic thromboembolic pulmonary hypertension) 

is often a sequel of venous thromboembolism with fatal 

natural history 



Overall Prevalence of CTEPH 

• CTEPH has been reported with a cumulative 

incidence of 0.1–9.1% within the first 2 years 

after a symptomatic PE event 

 

• Some data suggest that CTEP may occur in 

approximately 5 individuals per million 

population per year 

2015 ESC/ERS guidelines 
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Prevalence of CTEPH in PH Patients  



Pattern of CTEPH 
 679 CTEPH patients from an International Prospective 

Registry 

Circulation  2011;124:1973-1981 



Guideline of CTEPH Treatment 

2015 ESC/ERS guidelines for PH 



Guideline of CTEPH Tx 



OPERABILITY ASSESSMENT 



Case: 64 male patient with CTEPH Eligible for 

Endarterectomy 

9YA acute PE with DVT -> thrombolysis and anticoagulation 

 2YA  CTEPH -> sildenafil  

 Echo: TR Vmax 4.4 m/s  PG  77mmHG  RV dysfunction (+) 

 referred for stomach cancer operation 

 



Preoperative RHC and PEA 



Angiographic Findings of CTEPH Lesions 

Suitable for intervention Not suitable for intervention 



Evolution of BPA Strategy 



JAPAN - Kyorin University School 



Mid-term (median 6.0 month) effect of BPA  

was excellent 

Immediate effect of BPA was minimal 



 649 consecutive BPA in 170 CTEPH patients 

 median 2.8 years (IQR; 1.2-4.1 years) 

Long-Term Outcomes After BPA 

Circulation. 2016;134:2030–2032 



JAPAN – Okayama Medical Center 



FU; median 2.2 year 



Medical Tx vs. BPA for CTEPH:  

Systemic Review and Meta-Analysis 

Heart Lung Circ. 2017 Mar 1 

6-min Walk Distance  
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Medical Tx vs. BPA for CTEPH:  

Systemic Review and Meta-Analysis 

Heart Lung Circ. 2017 Mar 1 

mPAP 

PVR 



Case #1 

• 60/F, HTN/hyperlipidemia 

 

• 1st time refer; 2015/04 DOE Fc I-II 

• Echo; normal, TR-Vmax; 2.5, trace,  

• EKG; NSR, CXR; normal 

 

• 2nd time refer: 2015/11 DOE Fc III, clinic oxygen sat. 85% 

• ABGA; 7.4-29.6-66.9-93.9 (room air) 

• Echo; severe RV dysfunction, TR-Vmax 4.3 (PG=74) 



Echo 



Large V/Q mismatch;  

High probability of pulmonary 

embolism 

1. No pulmonary thromboembolism. 

2. Mosaic pattern of lung attenuation.  

3. Enlarged pulmonary trunk and right heart 

dysfunction. 

r/o pulmonary artery hypertension. 

 



Baseline Pul. Angio 



BPA 
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Echo FU at 1 Mo after BPA 
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Case #2 

• 37Yr, Female,  

• 2015 fever, cough, dyspnea 

Diagnosis of Takayasu’s arteritis with aorta and pulmonary 

involvement 

 

• Sildenafil, Bosentan medication  dyspnea aggravation 

• 6min walk test; 486m, HR 120, SaO2 91 

• ESR 16 mm/hr (0-20), CRP 0.3 mg/dl (0-0.6)  



Lung perfusion scan Lung inhalation scan 

Large V/Q Mismatch 



BPA 



1Mo FU 



Case #3 

• 36Yr, Male  

• Mar/2015; diagnosis of DVT, warfarin therapy start  

• Sep/2015; sudden dyspnea after stopping of warfarin 2Mo 

•  Cardiac arrest, CPR, ECMO/hypothermia 

•  Pul. Thromboembolectomy, IVC embolectomy and ASD 

creation 

•  May/2016; ASD device closure 

• DOE Fc III, remained large lung perfusion defect 



Lung perfusion scan Lung inhalation scan 

Large V/Q Mismatch 



BPA 



BPA - final 



In Summary  

• There is only low-/moderate-quality evidence from 

observational studies supporting the efficacy of 

BPA in improving both hemodynamics and exercise 

capacity.  

• It is still unclear whether targeted medical therapy 

or BPA should be offered as first-line treatment for 

patients with inoperable CTEPH, since direct 

comparative studies are lacking.  

• Further RCTs and prospective observational 

studies are needed in well-defined patients with 

inoperable CTEPH.  


