
 



Second opinion of an experienced PEA center is suggested in the CTEPH management algorithm.  
Would you ask for such an opinion: 
 

1. Only in case your local surgeon would ask for a second opinion? 

2. In all pts disqualified from PEA by your local surgeon?  

3. In all pts qualified or disqualified from PEA by your local surgeon?  
 



Clinical Case (early Dec, 2012) 

• 32 year old lawyer,  

• since 2001 DDD pacemaker implanted for severe vasovagal syndrome 

 

• Overworked  

• decided to take a short relax and went skiing... 

• took a bus ride from Warsaw to Grenoble  



• Day 1st – somewhat short of breath on the slopes 

• Day 2nd – difficulty to reach the ski lift.. 

• Addmitted to a local municipal hospital  

• Clinical and CT-angio diagnosis:  acute PE 

• Standard AC treatment started 
  



• Transferred to University Hospital of Grenoble 
• Dr Helen Bouvaist, referral PH unit  

• Suspicion of distal CTEPH + an acute PE episode? 

 

• Transfer to our center: ECZ-Otwock  
• to continue AC treatment  

• to select optimal management strategy 

 

• Arrived in III WHO FC 
 
 

 
Dept. Pulmonary Circulation & Th-E diseases 
Center of  Postgraduate Medical Education 
ECZ-Otwock, Poland 



Echocardiography 

• TVPG = 82 mm Hg 

• IVC= 27 mm (exp=insp) 

• TAPSE 13 mm 

• RVEDd 58 mm (LVEDd 35 mm) 

• RAA 29 cm2 (LAA 15 cm2) 

• suspected lead vegetations on TTE - not confirmed on TEE 

 



CT - angiography 
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CT - angiography 
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RHC (15th Feb 2013) 



Pulmonary angiography 



Lung Perfusion Scintigraphy (21st Feb 2013) 



Your next step would be to: 

1. Remove the pacemaker leads; after > 10 years of chronic infection is 
the most likely source of recurrent pulmonary emboli and 
pulmonary hypertension  

2. Refer to PEA-surgeon despite distal location of CTEPH changes 
originating from the intracardiac leads 

3. Try medical therapy and/or BPA before attempting PEA because its 
risk/benefit ratio is highly questionable . 

 

 



• Normal CRP/WBC/body temperature/blood cultures 

• Consulted at referral electrophysiologic laboratory (National Institute  
of Cardiology) where the pacemaker was implanted/followed 

 

still pacemaker dependent,  

TEE:  no indications to remove the leads  

 

Started on sildenafil waiting for decision on PEA  

 



 



d 
Distal changes at PEA (Prof. A. Biederman) 
 
Persistent PH/RVF post-op 
 
ECMO a-v 48h 
 
Intrathoracic bleeding; re-op 2nd day 
 
Extubated 3rd day 
 
Pericardiocentesis  
 
CRRT terminated on 7th day 
 
Pulmonary infection/respiratory failure 
 
Overall 4 weeks at Cardiosurgical Dept. 

6th  June 2013 - PEA 



Angiography 6 months post PEA: 



Angiography 6 months post post PEA: 





Balloon pulmonary angioplasty (Apr 22nd 2014) 



Angiography post PEA: reperfused segment 



Local reperfusion edema and alveolar 
bleeding 

Mild transient hemoptysis during BPA 
desaturation 97 – 93% over next 24 h 





What would you do next 

• Refrain from further BPA sessions (due to no-effect/high bleeding 
risk) and start riociguat therapy  

• Refrain from further BPA sessions and also from riociguat therapy 
(contraindicated in pts with hemoptysis) and list for LTx 

• Perform 2nd session of BPA, as planned 



Une 10th  
June 10th, 2014 





Circulation 2001 



N = 20 pts 



Circulation Cardiovasc. Intervent. 2012,5;748-755  



• N=68, CTEPH not suitable for surgery 

• 255 BPA interventions, no peri-procedural deaths 

• 1 death within 28 days - RVF 

Circulation Cardiovasc. Intervent. 2012,5;748-755  

WHO FC 

mPAP 



ESC 2013 





Andreassen AK, Ragnarsson A, Gude E, et al. Heart 2013;99:1415– 1420 

n = 20 

18,6 
BPA`s/pat. 

73 sessions 

3,7 
sessions/pt 



ANGIOSCOPY 

 
Images obtained during angioscopy in 
chronic thromboembolic pulmonary 
hypertension (a–c) and normal 
bifurcation of pulmonary artery (d).  

www.springerimages.com 

OCT 

Sugimura K. 2011 





Our first experience with  BPA 
• A 43-year-old female  with CTEPH 
• disqualified from pulmonary endarterectomy.  
• treated with sildenafil (off-label) for one year without improvement.  
• BPA of two subsegmental arteries was performed  

mPAP 56 mmHg,  
CO 6,03 l/min,  
PVR 7,96 Wood units 

mPAP 47mmHg,  
CO 5,99 l/min,  
PVR 6,51 Wood units 

mPAP 36mmHg,  
PVR 4,5 Wood units 

At 3 months 



Early own experience  

(5) (11) 



Summary of Abstracts 

A Torbicki and M Delcroix 



Abstracts submitted 



Restenosis post BPA? 

38/103 pts 
 baseline – final - 6 – 12 months RHC 
 

PAP mmHg:  

 42.7 -  27.3 - 21.8 - 19.9 
 
PVR WU:  

 10.2 - 5.0  - 3.1 - 2.9 
   No signs of restenosis at 12 month… 
 

    Takumi Inami , Tokyo/JAP 



Guided BPA (PTPA?) 

Safety and effectiveness of pressure-wire-guided BPA 

145/350 sessions 

 

 0% vs 6.9% critical reperfusion edema 

 same hemodynamic improvements  

 fewer sessions/lesions treated necessary 

 

 

 
    Takumi Inami , Tokyo/JAP 





CTEPH survival at our Centre  

 (PEA vs medical Tx) 



CTEPH survival at our Centre  

 (PEA vs medical Tx) 

9%  
perioperative  
mortality 



Therapeutic opportunities in CTEPH 

 

• PEA = … 

• BPA = Balloon pulmonary angioplasty 

• MTx = Medical targeted Tx for CTEPH 

• LTx = … 



 



• CRP n <0.5  



Thrombofilia  testing  

 




