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・CTEPH is rare complication of acute pulmonary embolism.
・ Organized thrombi cause stenoses or obstructions of 
pulmonary arteries.

Chronic Thromboembolic Pulmonary Hypertension 
(CTEPH)

Okayama Medical Center data.



Before BPA Immediately after BPABalloon dilation

Representative BPA procedure

Okayama Medical Center data.

BPA is Interventional treatment for CTEPH using balloon catheters 
developed as an alternative treatment for inoperable CTEPH patients. 



CHEST 1988 Dec;94(6):1249-53. 



• Averaged 2.6 procedures, 6 dilations

• mPAP decreased from 43.0 to 33.7 mmHg

• About 60 % of patients developed reperfusion edema (one patient died)



• Averaged 4 procedures, 12 dilations

• mPAP decreased from 45.4 to 24.0 mmHg

• 60 % of patients developed lung injury (one patient died)



Representative BPA procedure before 2012

During BPA After BPABefore BPA

 Rt A8

 Rt A3

Okayama Medical Center data



Aiming for complete dilation of the lesion may cause 
pulmonary injury due to hemorrhage from vascular injury

Okayama Medical Center data



Current BPA strategy – staged dilatations

LA, left pulmonary artery; RA, right pulmonary artery.

Median of BPA session number to complete the treatment in a patient is 4.
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30 y.o. female

Okayama Medical Center data.



Pulmonary angiogram before and after the current BPA 
Before BPA 6 months after 4 BPA procedures

Okayama Medical Center data.



 Representative Pulmonary angiography 
of inoperable CTEPH case (50s years, female)

mPAP  41mmHg
PVR     9.2WU
6MWD 350m
SpO2   91%

mPAP  36mmHg
PVR     5.2WU
6MWD 400m
SpO2   90%

mPAP  21mmHg
PVR     2.7WU
6MWD 435m
SpO2   97%

Baseline One year after Riociguat One year after BPA

Okayama Medical Center data.



Initial experience of BPA in Japan

Ogawa A, et al. Circ Cardiovasc Qual Outcomes. 2017 Nov;10(11). pii: e004029. doi: 
10.1161/CIRCOUTCOMES.117.004029.



BPA in 2012



BPA in 2022



country fFrst 
author Year Patients 

number
Total  # 
of BPA f/u (M)

Base
line 
PH 

med

Lung injury 
(n (% of 

sessions))

30-day 
mortalit
y (%)

3 year 
surviv
al (%)

mPAP (mmHg) CO (L/min) PVR (W.U.) 6MWD (m)

Multicentre registries 

          basel
ine f/u Δ% basel

ine f/u Δ% baseline f/u Δ% baseline f/u Δ%

Japan Ogawa 2004-2
013

308 
(249f/u) 1408 14.2

±9.4 72,0 251 (17.8) 2,6 94,5 43.2
±11.0

22.5
±5.4 -47,9 2.60

±0.80
2.80±
0.60 7,7 10.7±

5.6
3.6±
2.4 -66,4 318±122 430±109 35,1

Poland Darocha 2013-2
019

236 
(156f/u) 1056 14-25 69,4 68 (6.4) 1,7 92,4 46.1

±10.6

32,7
±10.

9
-29,1 2.86

±0.79
2.94±
0.72 2,8 7.9±

5.5
4.3±
2.2 -45,6 346±135 402±137 16,2

 Prospective randomized controlled trials

France Jaïs 2016-2
019 52 (52f/u) 400 6 0,0 8 (2.0) 0 NA 46.5

±8.4 27,8 -40,2 4.20
±0.90 4,90 16,7 9.6±

3.1
3.9±
1.6 -59,8 380±103 430 13,2

Japan Kawakami 2016-2
019 31 (31f/u) 147 12 0,0 1 (0.7) 0 NA 38.1

±7.9
21.4
±4.7 -43,8 4.29

±1.31
4.44±
0.90 3,5 8.1±

3.3
3.3±
0.8 -59,3 364±105 427±117 17,3

Outcomes of BPA

Lang IM, et al.Eur Heart J. 2023 Aug 1;44(29):2659-2671. doi: 10.1093/eurheartj/ehad413.



Summary

• BPA was born in 1988 and grow up in Japan. 

• The safety and the efficacy of BPA has been established. 

• BPA is accepted globally as a treatment option for inoperable CTEPH.


