H A BN SE R Do B 22 RS

(EGIERE]

#13%

25 15~20 (2024 4F)

doi: 10.34376/jsachd.C-2023-0004

HE Il 2R I %2 £ ) s R R FERE LS 0 LT
“treat and repair” TIHH L1972 20

VI STV, Ade TV, M ERY, kW Y, Uk E—pr?,
A —HERY, N E—ERS Y, wET) SESY K BgY
U SN K5 B B e R
2 NI e N A
3 JUIN G B A R
R S RVAC S N sl AN I AR G
O eryRIH Ny = & I B Lol I A AR

3

=
=]

LEFERIEE (VSD) 0% XN S, R ANIELERI I AR, £ 7213 F 4l
ENTWEIENELL, WA TTM#EISE A2 8 3MTHL. WAOVSD Tk v~ b
BEOLHRVNE R VSD 2, 3§ TICMISILT 2 R WiaE L/ & 2SNz VSD 28 b it s,
BRI ZEEM S ILE % £ 9 VSD Tl Eisenmenger JEMEHRE & 52T S AL, RAFIY R IGIR O A TR
B SN TEECAPFAT 2. Lo LIEEMSIMERREOMAIC LY, EEMSILE M
VSD T#H - Td, MimMEEESETHE L 72ZICHFHGE 1T “treat and repair” 7% H T
HoHERESNTWS, 4, EEMEMEZ ) VSD Ik LT “treat and repair” THFEHY

HRICERE LR 2Bl 2 G 5.

#* — 77— K ! pulmonary arterial hypertension, ventricular septal defect, treat-and-repair

I. IZL®HIC

e RO A BV TR B IR Al &5 1L AE (PAH)
i3, BELPEBERTTH5Y. PAH IR O
MmEPHRE ) €T v 7 &2 E L, M#EREo LA
LA ERGIERIT. Ry v MEETIE
v N EALELEICL D, EREDT ) I
TIDSEEML, SAARICIEEINRY) £7) > 74 L, i
EIMESESAR T WA 2 5. PAH &4 LE R
fE8fE (VSD) @ HA#%# Tl Eisenmenger JE R &
%0, G-y vy ML DRBRRIMAE S 20, FEIC
Y. LaL, MisEBREO MBI L) PAH
ZHE9) VSD Toh - Th, MimMEiGhEETiaH L2
BIHERYIER 21T “treat and repair” 26 T
% EMiEENTV2Y. 40, PAH % ) LEHIF
KABSEICX) LT “treat and repair” CTHMEFRYTGE IZF]
FELE 202 HMET 5.

II. JEBIdER1 : 484tk
[E3R] wrEREh

(BEAEIE] HrRosisE e L

[EWRIE] BRIEIE 2 L, BRERE 7 L
[RIEEE] HERismE 7z L

[Blm ] #LIBEIC VSD & Bl S 7z 28, G T
H o7z 32EFIZHIE T PAH % £ 9 VSD T Eisen-
menger JEMEHRE & ZWT S AL, FATBEIC X 2o v &S
N7z HEE BN L, 44 B IS RHR A &
o7z,

[Bi5E] & E150cm, 1A #E 36.6kg, BMI 16.35kg/m?,
BSA 1.25m% /1K{i36.3°C, 0 #1%119bpm, Il F
135/81 mmHg, Sp0, 86% (4.

MREEAE B L, SHEIREERZ L, IbiE%
L, T2 WaAa#8 s Ip & Ot & PUINGHE
WixeErd . N W, JE% L.

[Mefepr B s Cld&mz <, BF - BikaE - &
5% - BFEEICEE 2329, BNP 55.2pg/mL &
EHTHo 7. ML » b7 v (Figure1) C
£ CTR=57% & LI R D - 7. LEKTIEAE
W7 ay 7, EMmitk7oy 7, V-3 T #%
fednfb % B 7. FEMgEE. = 2 — (Figure2) Tl
TR (B R48) @ 19X 16 mm O J7 ik 7 o —
P9 VSD T, A=K iR, e = U
JEiZ121mmHg TH > 72, b 7 — 7 VA T
¥ 1 B Ik £ (mPAP) =95mmHg, PVR=14.4 Wood
units, AR IMGE I (Qp/Qs) =1.38, i fA 1M 45 4K $1T

2023F6F22H%f 2023468 28HZE
BRI | s BT, NNAKEREEREAR,

2023F 8 H 2 HEHRH

T812-8582 EMEEMMEXEL 3-1-1, E-mail: nishizaki.akiko.80 1@m.kyushu-u.ac.jp

15



H A NS R DR A R (20244F5 1)

Fig. 1 Patient 1: chest X-ray. (A) First evaluation. (B) Post-PAH treatment. (C) Post-operation.
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Fig. 2 Patient 1: transthoracic echocardiography. Top panels (A-C) represent the initial evaluation. (A)
Parasternal short-axis view. (B) Apical four-chamber view. Arrows identify the ventricular septal
defect. (C) Continuous-wave Doppler evaluation of tricuspid regurgitation shows the peak pressure
gradient at 121 mmHg. (D-F) represent the post-operative evaluation. (D) Parasternal long-axis
view. (E) Apical four-chamber view. (F) Continuous-wave Doppler evaluation of tricuspid regurgita-
tion shows the peak pressure gradient at 21 mmHg.

Table 1 Measurement of hemodynamics by catheterization study.

Baseline Oxygen 02+NO Baseline Oxygen Baseline Oxygen 02+NO
141/66/95 139/69/91 134/63/90 106/34/66 95/36/58 41/22/31 36/19/27 34/18/26
143/89/108 120/66/84 118/64/73 114/64/88 92/58/71 121/93/102 112/73/86 108/70/82
37/35/33 37/38/35 39/38/34 11/11/8 8/10/4 12/12/10 14/12/111 13/14/11
43 75 9.4 9.4 15.5 3.0 32 3.17
3.1 32 34 42 37 35 33 3.35
1.38 23 277 224 4.16 0.84 0.98 0.95
14.4 7.4 6 6.1 35 7 5 46

-48.6 -42.6 -28.6 -34.3
26.7 16.6 14.7 19.4 18.8 242 253 239
0.54 0.45 0.41 0.31 0.19 0.29 0.20 0.19

-17.2 -24.4 -40.7 -31.8 -33.5
942 98.5 99.2 88.3 99 92 99 99

PAH, pulmonary arterial hypertension; PAP, pulmonary artery pressure; AoP, systemic
arterial pressure; PCWP, pulmonary artery wedge pressure; PVR, pulmonary vascular resis-
tance; SVR, systemic vascular resistance; SpO,, arterial oxygen saturation

It (Rp/Rs)=0.54 (Table1) T& - 7z. B HZEW A O MEIIFERAF L TB Y, A& KL AT #0112
(M2 9L/45r, 1043 1) 12 X A Bl & SOsk7 A k AN L 729%RE T3 % Eisenmenger JEMEEEIZI1ZE > T
T X mPAP=91mmHg, PVR=7.4Wood units, Rp/ W\ T L 72, Treat and repair # Hig L, X
Rs=0.45 LT L, Qp/Qs=2.3128nL 7z, AiEhhk 77U A bM60pug, ~VT ¥ 10mg, ¥ T T4
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Fig. 4 Patient 2: transthoracic echocardiography. Top panels (A-C) represent the initial evaluation. (A)
Parasternal long-axis view. An arrow identifies the ventricular septal defect. (B) Apical four-chamber
view. (C) Continuous-wave Doppler evaluation of tricuspid regurgitation shows the peak pressure
gradient at 109 mmHg. (D-F) represent the post-operative evaluation. (D) Parasternal long-axis view.
(E) Apical four-chamber view. (F) Continuous-wave Doppler evaluation of tricuspid regurgitation

shows the peak pressure gradient at 27 mmHg.
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Table 2 Measurement of hemodynamics by catheterization study.

Baseline Oxygen 02+NO Baseline Oxygen Baseline Oxygen 02+NO
121/58/84 116/50/78 114/44/71 96/32/55 86/25/49 41/10/22 33/8/18 33/8/18
133/64/88 120/59/81 121/61/82 93/45/61 83/42/55 122/57/76 124/58/77 116/54/73
8 8 8 8 7 8 9 8
4.8 8.8 12.56 5.07 10.64 4.39 5.82 5.64
5.1 57 5.54 3.1 524 5.94 5.78 5.75
0.95 1.54 227 1.63 2.03 0.74 1.01 0.98
14.96 12.24 11.38 9.08 3.85 3.20 1.50 1.80
-18.2 -24.0 -57.6 -53.1 -43.8
15.8 133 123 16.4 9.4 1.3 1.9 1.8
0.95 0.92 0.93 0.55 0.41 0.28 0.13 0.15
-3.05 -2.45 -25.59 -55.49 -46.13
87 97 99 88 92.7 91.9 99.5 99.7

PAH, pulmonary arterial hypertension; PAP, pulmonary artery pressure; AoP, systemic
arterial pressure; PCWP, pulmonary artery wedge pressure; PVR, pulmonary vascular resis-
tance; SVR, systemic vascular resistance; SpO,, arterial oxygen saturation
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m? Rp/Rs=055TH-o72. WIFNRLHBEAMIZ X
LI RISTENERAE L THB Y, M ME BRI X
DB ERPRART L 22, WS o fE B D JE A
AOHEX R <, BMEIZBIFC, VSDBSMTIZ LD
PAH 13 & 51225 L, BBIIRE (ZAEF] 1 TIIE T
141/66/95 mmHg 7* 5 41/22/31 mmHg, i 612 T %
G 121/58/84 mmHg 7 5 41/10/22mmHg & 7 -
72, 645 WA AT W EE (X RE B 1 CHUXIR I RT295m 20 6
355m, JEGI2 TIZIGHEHRT370m 2> 5 530m &3 L <
s L7

fimsMEEREOBRIRSEZETH), =¥ Fk)
VAR PUA], PDES BLERNLE R GBI
PAH Zxf L CEBNIT7ERE, MATHEZ0ET 52 L
ARENTWAESWY FEFIITEITORAYH A7) >
FERIINZ, =¥ Fv) 2/ AEH, PDE5SH
EH|, EGI2TIE Y K v ZEEREHH, PDE5S
FHEHNC & 0 B mAEESTEERT L, Wi sOs ¢ 7 A
N T Qp/Qs (ZHEHN L, VSD BASEAMTETIC X4 2 mh 5
ST,

BESIE 7 7 4 > AP B2 Akagi & (&—J51A]
FVSD /8y F2EBTNE LRRT W22 FEH
1 CTIRCETREEM AT, BRI THo72720
% 14E CHRER 1905 B R SR B SH AT & 47\, ES 2
TIZIHILBGE 2 S 2 CH L 2272, L2 L,
VSD Mg 2 O LB MG LAY v v M2 X B
i MR REREEIC DR A 5 720, LR
FIRTERIIETIE W EE 2 S/,

Je R EBIZPE D PAHIZ %) 9 5 “treat and
repair’ O EM P HOMEIZ WYY 72, VSDH
PHATIC BT AEIE BOSHET A N, BSET A N, Bk
MOFMEORIN ZME S % {, “treat and repair”
DRBESRIZH S I o TV, ABNIERFEIC &
B MM FOSET A Moz, —BbERIC X 5 Him
EROSMET A M2 AT, MERISHEEFE L Tnb L
HIWr L, “treat and repair’ 1T -7z, WS ILE % £F
9 VSD 28T % “treat and repair” D EIFRIIA
HCH 55, HEMHRTHEER, EBHERE, s
MFEFEHICEEELTBY, FRARERETHL EE

Z b7z,

V. ik

EEM M E & £ 9 VSD 2K L T “treat and
repair” 1T\, HRLRBEETH L EEZ LN
“treat and repair’ ORI LBEGEIIAHTH ), i
Hil 2 O SEW G % K L 72 BIHE 70 TPAm s e 2L 8 A AE
Lz, B L0 ETH 5.

X @k

1) Councils ESC. 2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension. Eur Heart J.
2016; 37: 67-119.

2) Manes A, Palazzini M, Leci E, et al. Current era survival
of patients with pulmonary arterial hypertension associ-
ated with congenital heart disease: a comparison between
clinical subgroups. Eur Heart J. 2014; 35: 716-24.

3) Akagi S, Kasahara S, Sarashina T, et al. Treat-and-repair
strategy is a feasible therapeutic choice in adult patients
with severe pulmonary arterial hypertension associated
with a ventricular septal defect: case series. Eur Heart J
Case Rep. 2018; 2: yty033.

4) Akagi S, Nakamura K, Miyaji K, et al. Marked hemody-
namic improvements by high-dose epoprostenol therapy in
patients with idiopathic pulmonary arterial hypertension.
Circ J. 2010; 74: 2200-5.

5) Kijima Y, Akagi T, Takaya Y, et al. Treat and repair strat-
egy in patients with atrial septal defect and significant
pulmonary arterial hypertension. Circ J. 2016; 80: 227-34.

6) Hopkins RA, Bull C, Haworth SG, et al. Pulmonary
hypertensive crises following surgery for congenital heart
defects in young children. Eur J Cardiothorac Surg. 1991;
5: 628-34.

7) Lopes AA, O'Leary PW. Measurement, interpretation and
use of haemodynamic parameters in pulmonary hyperten-
sion associated with congenital cardiac disease. Cardiol
Young. 2009; 19: 431-5.

8) Galie N, Beghetti M, Gatzoulis MA, et al. Bosentan
therapy in patients with Eisenmenger syndrome: a mul-
ticenter, double-blind, randomized, placebo-controlled
study. Circulation. 2006; 114: 48-54.

9) Zuckerman WA, Leaderer D, Rowan CA, et al. Ambrisen-
tan for pulmonary arterial hypertension due to congenital
heart disease. Am J Cardiol. 2011; 107: 1381-5.
Mukhopadhyay S, Sharma M, Ramakrishnan S, et al.
Phosphodiesterase-5 inhibitor in Eisenmenger syndrome:

10)

a preliminary observational study. Circulation. 2006; 114:
1807-10.


https://doi.org/10.1093/eurheartj/ehv317
https://doi.org/10.1093/eurheartj/ehv317
https://doi.org/10.1093/eurheartj/ehv317
https://doi.org/10.1093/eurheartj/eht072
https://doi.org/10.1093/eurheartj/eht072
https://doi.org/10.1093/eurheartj/eht072
https://doi.org/10.1093/eurheartj/eht072
https://doi.org/10.1093/ehjcr/yty033
https://doi.org/10.1093/ehjcr/yty033
https://doi.org/10.1093/ehjcr/yty033
https://doi.org/10.1093/ehjcr/yty033
https://doi.org/10.1093/ehjcr/yty033
https://doi.org/10.1253/circj.CJ-10-0190
https://doi.org/10.1253/circj.CJ-10-0190
https://doi.org/10.1253/circj.CJ-10-0190
https://doi.org/10.1253/circj.CJ-10-0190
https://doi.org/10.1253/circj.CJ-15-0599
https://doi.org/10.1253/circj.CJ-15-0599
https://doi.org/10.1253/circj.CJ-15-0599
https://doi.org/10.1016/1010-7940(91)90118-4
https://doi.org/10.1016/1010-7940(91)90118-4
https://doi.org/10.1016/1010-7940(91)90118-4
https://doi.org/10.1016/1010-7940(91)90118-4
https://doi.org/10.1017/S1047951109990771
https://doi.org/10.1017/S1047951109990771
https://doi.org/10.1017/S1047951109990771
https://doi.org/10.1017/S1047951109990771
https://doi.org/10.1161/CIRCULATIONAHA.106.630715
https://doi.org/10.1161/CIRCULATIONAHA.106.630715
https://doi.org/10.1161/CIRCULATIONAHA.106.630715
https://doi.org/10.1161/CIRCULATIONAHA.106.630715
https://doi.org/10.1016/j.amjcard.2010.12.051
https://doi.org/10.1016/j.amjcard.2010.12.051
https://doi.org/10.1016/j.amjcard.2010.12.051
https://doi.org/10.1161/CIRCULATIONAHA.105.603001
https://doi.org/10.1161/CIRCULATIONAHA.105.603001
https://doi.org/10.1161/CIRCULATIONAHA.105.603001
https://doi.org/10.1161/CIRCULATIONAHA.105.603001

H A NS R DR A R (20244F5 1)

Two Cases of Ventricular Septal Defect with Severe
Pulmonary Hypertension Treated with “Treat and Repair”
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Abstract

Most ventricular septal defects (VSDs) are diagnosed in childhood and are often closed
spontaneously or operated on by the time they reach adulthood, and surgery is rarely indi-
cated in adulthood. VSDs in adulthood may be small VSDs with a small shunt volume or VSDs
already diagnosed with pulmonary hypertension and not indicated for surgery. In particular,
there are cases of VSD with severe pulmonary hypertension diagnosed as Eisenmenger’s syn-
drome and followed up with only conservative treatment. However, with recent advances in
pulmonary hypertension medications, it has been reported that “treat and repair”, in which
VSD with severe pulmonary hypertension is treated with pulmonary hypertension medica-
tions followed by surgical treatment, can be effective. In this report, we describe two cases of
VSD with severe pulmonary hypertension that were successfully treated surgically by “treat

and repair”.

Key words : pulmonary arterial hypertension, ventricular septal defect, treat-and-repair
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