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Fig. 1 Contents of questionnaire survey.

Table 1 Total sample number.

Reapondest mn_ e ——
+ = o+ =

Age
2 8 8 &8 8 g
l U R

E i =
E 1 1
Patient 56 22 34 5 22 1 7 4 7 26 30 34 22 14 42

Medical
work“u186603923115040441668004
Medical
atudont 90 57 3 3 8 4 0 0 0 2 8 20 70 2 88

Nurse 66 6 60 35 28 2 1 0 0 1 65 11 55 0 66

Total 296 103 193 43 172 40 25 9 7 69 227 81 215 16 280
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OB L 1T VO DT 2 ?
M#% L7 (Fig. 1).
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(Table 1). FAE@REIIEAER 1R, FEAH 15
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Table 2 Answer according to the target person (%).

1.The first preferable adviser ?

3. The first preferable treatment ?

Medical Medical Surgical
EEEIEIESEIE] TN
33.9 17.9 71 Patient 69.6 143 16.1

artner
Patient 482 17.9

Medical
orker 727 16.7 345 143 83
Medical
it 544 10.0 433 17.8 22

Nurse 47.0 7.6 56.1 136 0.0
Total 56.8 128 4.9 159 44

2. The most comfortable place ?

Medical

et 774 6.0 174

Medical

Shidkent 75.6 16.7 89
Nurse 68.2 16.7 121
Total 729 135 135

4. Compose the decision making ?

L e e o W e e
250 10.7 Patient 80.4 16.1

Patient 67.9

Sete 762 19.0 48
worker

Medical

—— 814 167 14
Nurse 788 212 0.0
Total 764 19.9 41

Medical

e oriee 83.3 16.7

Medical

R, 95.6 44
Nurse 90.9 9.1
Total 88.2 10.0

Table 3 Answer according to the age (%).

1.The first preferable adviser ?

-M
Teens 349 7.0 62.8

Twenties 59.3 8.7 43.0 14.0 29
Thites 67.5 20.0 25.0 175 5.0

Over
forty

Total 568 128 419 15.9 44

585 293 317 17.0 14.6

2. The most comfortable place ?

3. The first preferable treatment ?

Medical Medical Surgical
Parents worker treatment treatment
20.9 0 Teens 67.4 233 9.3

S 75.0 13.4 1
Thirtes 70.0 75 25
Overforty 756 73 174
Total 729 135 135

4. Compose the decision making ?

T e [ o e
Tesna 76.7 20.9 23 Teens 86.0 139

oo 814 15.7 23
Thirties 67.5 200 50
Over forty 65.9 268 9.8

Total 76.4 199 44

et 913 8.1
Thirties 85.0 100
Overtorty 80.5 146

o 88.2 10.0
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%otz WHETREHOMENBEL Y L0072,
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4) WEMWBITIX, OMBT 2MHFIL?  BEERT

Table 4 Answer according to sex differences (%).

1.The first preferable adviser ?

3. The first preferable treatment ?

Medical Medical Surgical
Male 64.1 13.6 35.0 214 29 Male 70.9 175 12.6

Female 529 124 46.1 13.0 5.2

Total 56.8 12.8 419 15.9 44

2. The most comfortable place ?

Female 74.1 114 14.0

Total 72.9 13.5 135

4. Compose the decision making ?

Female 741 233

Total 764 19.9 41

Female 86.5 14

Total 88.2 10.0

Table 5 Answer according to the life (%).

1.The first preferable adviser ?

3. The first preferable treatment ?

Part Parent Medical Medical Surgical
anne worker treatment treatment

wiboutcnia 833 56
T ssswviecwile § | ¥2 30 353l Nais B2z 20
T || 500 || A1) | sad | 9s | A4
o aen S04 14 44 215 59

Total 568 128 419 159 44

2. The most comfortable place ?

The married
without child

The married with
child

The unmarried
with parents
The unmarried
without parents

Total

68.6 78 216

67.6 23.0 8.1

793 104 111

729 13.5 13.5

4. Compose the decision making ?

B 0 " S B

The married

without child 11
[P RS 80.4 157 59
et gt 78.4 189 27
edeenslet 75.3 22 15

Total 76.4 19.9 41

The married
without child

The married with
child

The unmarried
with parents

The unmarried
without parents

Total

784 17.6

90.4 9.6

88.2 10.0
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Table 6 Answer according to the surgery history (%).

1.The first preferable adviser ? 3. The first preferable treatment ?
Ope. Medical Ope. Medical Surgical
0 591 130 428 133 37 0 740 130 135
1 55.6 133 40.0 15.6 6.7 1 80.0 8.9 89
2 or more 2 or more
tmes M4 M1 383 194 56 e 611 194 19.4
Total 568 128 419 159 44 Total 729 135 135
2. The most comfortable place ? 4. Compose the decision making ?
Ope. . Ope.
EAEREJIESN FAEE
0 791 18.6 19 0 89.7 93
1 75.6 222 2.2 1 844 13.3
2 or more 2 or more
tines 63.9 25.0 16.7 iy 77.8 194
Total 76.4 19.9 41 Total 88.2 10.0

Table 7 Answer according to the heart failure hospitalization (%).

1.The first preferable adviser ? 3. The first preferable treatment ?
CEESEE BEEE
No 579 125 414 150 38 No 739 12.4 132
Yes 250 125 500 375 125 Yes 50.0 313 18.8
Total 568 128 419 159 44 Total 729 135 135
2. The most comfortable place ? 4. Compose the decision making ?
EEEE CENE
No 779 200 14.3 No 88.2 104
Yes 438 250 375 Yes 62.5 250
Total 76.4 19.9 44 Total 88.2 100
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Table 8 When is the final stage of the life?

: | g3 i 83|833|°%
2 se | 7|7 7| ¢
Patient | 171 (314% [29% [29% [114% |29%
Medical
worker (273 % |318% (13.6% [13.6% ([45% |0 %
Medical
student (44 % |144% [(2.2% [78% [189% |78 %
Nurse 154 (30% [(15% (0 % [0 % [10.6%

D OWFETIREBEIEFEDIEN G o7, @Q#ET L7
WITTIZ?  ABERED ) O TIIHEOERIEL
%oT, ZOMDIERIHNMEANTH 7. OFET
LinEHENE e ABRED ) OB CIINEHIGREO I
EREHNEITH o7z, OBFDFROFMMIER L ?
ABEEED ) OB TIIER L 2 VIR E o7z, 2D
B ICRAER T [MERTERV] L) BRNS
o7z (Table 7).

7) WAEBEEEIZVOOBITET2~? 1220w T
&, LD AL M DB o2H, MENEE T
DEIEH (EIGHEEE 2o 728, HEEIRD 2 ko
oW, E-E DS oo, Bl G ook 4
ES R SN I2F LTI LIRS, —F%
WERILZ, OBRESARERIECFETIE, HHFERD
Bl lp ozl QESAETIAGES SINE, OF
S TIIIEDERITH - 72 (Table 8).

IV. %%t

NAEDOTAEREZE { O NhEHER % § 5 L %
L7z, 1HL, WIRZIRTE 2 EEEFEE O TICIE,
KA COFMERIINETH L Z LA TFHEINS
7o, WAABEELENCAER S 5 & OB EO b
7z.

o FHERAH T 1L, BEWSEE CHEEM1E < 2 513 &1t
NOFHFRIEEDBEIM L, WH O HRITREE IS
ol

o BT L72WIGETIX, FENMEZ 512 EHENS
BERIZS720%, ABENEZ 23IEHEBID
JHBE LAY O HER AN L 72

o MET HWHHEFEL, NEHEREISEE S L
25, ABERED D ORETIIAEOGEE L D S 7EY
RO RO T D E o 72,

e NEDORMEREIZBWTIE, A RZEZDEL
THEA RGIRBEIRDPH L Z EPHB L2, BH S
AMED L) R EEHLEEINL N ERET S
ACP (Advance Care Planning) #5& CHEET
HoH BN, FRICERERRHICKE CEET
% gy,

E
KT v — MRAE, FER29FED T 7 A=~
AN) A — T R L ] E A R RS FSE B B R A o [ R
NFERME IR B DO EE A EE O NAED AR 2
BIFAZEE LWEREIZOWTOT v — MRE] Ok
RELHLICLT, @E125%O THIIC L) FEHIL
FL THhawizZ2E T LAgHROERAS v
TRIILDEHFSAOFRIEHRBPL LT ET

FILEAT R
AT 20194EE 7 7 4 =)V A1) S —FEHH
ERF T IS TEBL T L7

Xk

1) AT Z, AFEE MIEEN. ORERRITEE IO
LEEMOIERT AT AL POFERELE ¥ — I F VT THEEIZ
BIEE T 2 2K, HABAIERSSRE. 2017; 12(4): 723-30.

2) BAGEE. NEORMERI BT LEE - 7 7oz 7 a
Y AT HHA KT 4 . 2018.

3) THMHER. BMOAEBREDT FNVATF T T30 7D
Mot HAR#ER A48 2021; 41: 1-10.
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Desirable Medical Care for Severe Heart Failure Patients
with Adult Congenital Heart Disease at the End of Life

Takashi Miyamoto?, Syunji Uchida?, Takeshi Komoda?®
DKodama Kyodo Hospital
2 Department of Cardiovascular Surgery, Ehime University
9Yuai Geriatric Health Services facility

Abstract

Background: The medical option in the final stage of the life becomes complicated very
much. It is the situation that cannot but make decision only in patients. We investigated it
about severe heart failure of adult congenital heart disease this time.

Methods: We carried out a question about the decision of the treatment policy in the
final stage of the life by mail delivery, the method of the mail collection for a patient and a
healthcare worker (doctor, nurse et al.) and a student (medical student, nursing student) from
September, 2020 to August, 2021.

Results: We reply that many people do document making for the final stage of the life.
The consultation ratios to a child increased, and, about the adviser, the ratio of parents
was common in unmarried people so as to become old in married people. Home was a major
opinion, but, in the place that wanted to spend time, the ratios except home and the hospi-
tal increased so that operation careers increased so that hospitalization careers increased.
Medical treatment was given priority to, but, as for the treatment policy to hope for, the ratio
of the surgical management was higher than medical treatment in the group where there was
in a hospitalization career.

Conclusion: During the final stage of the life, it became clear that various thoughts
occurred, and there were various treatment choices. It was guessed that hearing of the ACP
(Advance Care Planning) of a patient was very important.

Key words : advanced care planning, adult congenital heart disease, heart failure, end of life
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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
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=
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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
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Fig. 1 Patient 1: chest X-ray. (A) First evaluation. (B) Post-PAH treatment. (C) Post-operation.

First evaluation

TISO.5 MI 0.1
+ Vel 228cmis

After the operation

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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First evaluation

After the operation

TIS06 M 0.1
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PG 109 mmHg
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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.

V20mg xR L, 14EBOLHLH T— T ViERET
mPAP=66 mmHg, PVR=6.1 Wood units, Qp/Qs=2.2,
Rp/Rs=0.31 & 7%z o 72, (L= RRRIRPASAM, iy i
774 AT LEHRREER 21T 72,

[ 2 f28] WHRI1EOLH LD T — T VIRAET
1Z mPAP=31mmHg, PVR=7.0 Wood units, Qp/
Qs=084 & o7z, MEL >~ b7 URAE O LML
(CTR) Z{GHERI5T% 2> H TR 14T 42% L/ L,
BNP 3{6%Hi 55.2 pg/mL 7 547 #% 1 4F T 25.6 pg/mL
AR L7z, 645 MR ATHRBE I X R R0 295 m 20 S AT 2
14EC355m (23N L 72, F 72, MRIMZE T3 ih#
Al RVEDVi/ESVi=168.3/24.0 mL/m? % & fff # 1 4£ T
RVEDVi/ESVi=90.5/49.4 mL/m* |2 F L 7-.

IIL SEBIEns 2 © 19tk
[FEFR] FrERe Bl

(BEAEEE] HFRdize L

(LG IE] SOmE 7 L, R L

(RWREE] HFRCHmE 7 L
[BlmIE] 7« V€ CHAEL, VSD L3rsh, &£
%3y A CFMi 280 b N2, BIFHEHBOZOR
BEHFHEL o7z, 165 Y IVFF 7 14 VA
HEN2s, WIRIEAZEM TH -7, 17 THARIZ
BAEL, 18EECHEREYNO-OHEYZZ L,
NEE R R RIEAE DR H 1912 4B & e o 72,
[B4E] & £163cm, 1A F51.8kg, BMI 19.5kg/m?,
BSA 1.54m® 1Ki&36.1°C, U 31 %(94bpm, I E
105/61 mmHg, Sp0O, 94% (ZEHA).
MGG B 7 L, SEIREEZ L, (IbiE%
L, W3 e s p & o JiiE & PLINGHE
Wit H . B WG, I8 % L.
[edrpr ] MM i3 mz <, BF - BRHREE - %t
E5% - BRFEEICEE 232973, BNP 24.8pg/mL &
BRESMHETH-7. WL > b7 vt (Figure 3)
TIE CTR=55% & LML KAH 0, LEKTIEVI-2
O R¥IEE, THEEERILE RO &L a—
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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

(Figure 4) T T8 (BighiRss = & ERIE) o
19X13mm O W Sk 7 0 — % 5 VSD T, £
FIKZ RO, #HEfE P E £ 119mmHg T
Hotz. HlbA T — 7 IV T mPAP=84mmHg,
PVR=14.7Wood units, Qp/Qs=0.95, Rp/Rs=0.95
(Table 2) Ta& o7z, BRFWA (B 9IL/r, 1055 H)
12 & BRI SOGE7 A b Tld mPAP=79mmHg,
PVR=12.24Wood units, Rp/Rs=0.92 & & T L, Qp/
Qs=1.54 284N L 7=, Bl EHAR o v 3 13 5% A7 L T
BY, WGIEEPLDA T S RIZEEIN L 72RETH 5
Eisenmenger SEMERE IZI1ZHE > TW 2w & HIRFL 72,
Treat and repair # HigL, ¥ 7 ¥ % ¥ 10mg,
Y5774 0V20mg xWIkL, 1FEOH LI T —T
VA C mPAP=55mmHg, PVR=9.08 Wood units,
Qp/Qs=1.63, Rp/Rs=0.54 & 72 o 7=, JRFIFLBAAF 1Nl
GIEY 74 ATPHICS %5 EEZHASHET, L=
H R AR PA g8 2 1T o 72,

[f7 & ] M B1FEOH LA T — T VR Tk
mPAP=22 mmHg, PVR=3.2Wood units, Qp/
Qs=0.74 & o7, WHL >~ 7 YA ® CTR X
TG HETHIT55% 7> © M 2 14F T50% & ¥ L, BNP I
BT 24.8 pg/mL 7 5 4 £ 1 4F T 11.2 pg/mL (2K T

L7z, BERTO 6441712370 m T, EE%530m
o7z, F 72, MRIMA Tl Treat 2 RVEDVY/

ESVi=162.1/54.5mL/m% %> & 7if # 14F T RVEDVY/
ESVi=90.5/49.4 mL/m? |2 F L 7-.

IV. &%

PAH 3R CEED TR EBET RO TEE
ZHRFTH A, MENEOT DILIIICE Y PAH 255 ]
ERIENDL D, ¥ r v MERTIZAEHBEIZ X
DML & B9 5 2 & TR IR AR S, PAH
DHEREZCZENTE L. Him ML GREREDEY;
I2& 0 PAH 209 24 Y v ¥ FEEBIZB W T “treat
and repair’ 23T RE & 7 o 72, PAH % £ VSD 12

&9 % “treat and repair’ TIid1. VSDPFi$HIZ & %
Eisenmenger Ji BEHE~OHERIH], 2. Jifi & ML o 74
i v > bR X BHIMEMET, 8. MsEiEs
WERICLDEL Yy v M EfEBES 52 L% s
JEWEEEPZERTREIC 2 2 L WO FENH L E S
TwaY. VSD & ) &I LREHFEXRIE (ASD) T,
FEPAH % & 72 L 72356 XIS G 3E 12 & 505
FEIR\REBZ I O s B AR PASEIT 2179, “treat and
repair’ 2SR /2P —7J5, VSD & AR TIEHE
HIPASHAT L 22T & 22\ 728 ASD I2x9 % “treat and
repair” L) bWEEL EZ SN TWD,

PAH %#f£9 VSD 2% 9 % “treat and repair” I3,
B ML S S DA X VSD FSHIC L D o v > b
WL Y, FWMENISILE Y 74 > A% LTk
CIZo 4S5 fablidsd 59, “treat and repair” % i
NGB NIXHEEBEICOREDEETH ), Z0720H
PASHAT AN BT I AT S 5 0NEDH 5. il
ERIGHET A M PAH % £ VSD O FAli# It %
92 ETEETHY, Lopes 5L PVRi=6-9Wood
units/m? Rp/Rs=0.3-0.5 D54 (i ML SUGHE 7 A
N ZAT\V, 20% @O PVRi 84, 20% @ Rp/Rs %4,
% #% PVRi<6Wood units/m? # & Rp/Rs<0.3 ® 35
A2 VSD M &I AT 2 AW REMED m e L Tw
%7 Eisenmenger Ji B HE |2 5 MU (A A 2
ROBETE-MMERIUC L 2 EFZN R, I
T Eisenmenger JEEHE D 720 FAlf @S+ & HIBr S i
TWebooFIZHIMERSEEZET2b0bEF
NsrLE2oN5.

JiE B 1 °C (& 4 [ 42 4L 1 O PVRi=10.5Wood units/
m®, Rp/Rs=0.55, Mifi il & Kok 7 A b T48% @
PVRi K 24, 16.9% ® Rp/Rs il & L, treat % @
PVRi=4.5Wood units/m®, Rp/Rs=0.29, 4 2T
I PVRi=10.9Wood units/m? Rp/Rs=0.95, fii I
HEnM T A b T18.2% ® PVRi % 4>, 3.05% D
Rp/Rs i > L, treat 2 ® PVRi=6.6Wood units/
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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.
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Two Cases of Ventricular Septal Defect with Severe
Pulmonary Hypertension Treated with “Treat and Repair”

Akiko Nishizaki?, Ayako Ishikita?, Takamori Kakino”, Hazumu Nagata?,
Kenichiro Yamamura?, Ichiro Sakamoto?, Shinichiro Oda?® 9,
Hideki Tatewaki® ®, Akira Shiose?

DDepartment of Cardiovascular Medicine, Kyushu University Hospital
2 Department of Pediatrics, Kyushu University Hospital
3 Department of Cardiovascular Surgery, Kyushu University Hospital

9 Department of Cardiovascular and Pediatric Cardiovascular Surgery,
Kyoto Prefectural University of Medicine

% Department of Cardiovascular Surgery, Miyagi Children’s Hospital

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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Blalock-Taussig & #& F4fi (BT Ffk F4fr) (0 Mg Mo 57 7 — B REOESR
(C-CHD) Zxf L CHAfEER 2 ) s TEIR Z B8 (BT i) &2V ATmE %/ L < (BT
) BEIIR~WE L, FAEEE 2 Ed 5 Z & T 2 MR 3 2 MBI T 5. i &
DEINZ L) F 7/ —BRERE L, & 5IIMIEROFEELHAMERIZ L R 0EEFHOMH
REHIWEL, CABENEI TORI LS LMEEMTHL. LirL, A 2BETOABEII
FETE T BT #AKIMAF L7IRECTHRAI 28 2 5 C-CHD & VAFET 5. T OWE, =HIE
Hlo BT ##EOEREEA S IIERREMIED#EITZ E72 L, ADLNOEEDOAL LY, L EIZHIE
BN ) R D728, BYI LB EEHPLETH L. AL, CHBEINCES o720 00
BT 212 & 2 8464712 & ) B8 LTz C-CHD B#F 2B\, ik 404E4#%8 LA
M IMAE DO EW SR 72 12 X o TIRBRFRMEAEST L, REEAIME AN 12 X 0 SEIRO Y 215
5T ENTE 2 2E 2 REER L 72, BT B (s b i o Sk M8 Wy & 5k 22 16§ 2 7 7 —
TR OME 3D 7% <, BELRERE LTHET 5.

* — 77— K ! Blalock-Taussig shunt, shunt stenosis, percutaneous transluminal angioplasty,

doi: 10.34376/jsachd.C-2023-0003

cyanosis, adult congenital heart disease
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7 BB & SN, 12 o0 B IR i R 2% A A
& (Sa0,) 1390% Hifk TH - 7274%, 19 EE 2 Sa0,
84% (ZENK) &R IMAEAHEST L 7272 OB LA
B AR Sz, AR OMEIRIEIESS @O RE
T, AEIIREAS103/64 (83) mmHg & & OfiiE
M % R 72720, PSR O BRI 13 A5 il LT o )
8B WA BB DRACHOAT b MR 5173 % gt & o
TW7228, firH B IRAIEIC & ) iz X272 L7-72
D OWIBEMTIEW 2 SNz Zo7z, FiilfLii s o)
72 % Waterston & DO FASH, BIRERE LR, 2L
T AR EIR AT (6mm AT IZ X 5 EATR
BAR-FENAR Y &) ASBIN S 7z iR 14E oL
T — T VIRA CAHMEIIRE 12 50/33 (44) mmHg & fifi
ELE DA L Tz ofEEEmHREE (HOT) ¢
B S 7z, 25 EE O S8 E T ENIRE§2 C/4L BT
KW A BRI 22 % 4B 72 A Sa0, 87% (ZER)
CARFERIMIE & L CIEBENREALIZZROTREL T
W27, FEREIEO T o7, T OBRBRRYIC
DL OMEE R IMAEDSHEIT L TV 7225, 415257
VERERFE R DAL R Z D L9120, BA— b
DOF-HAT T Sp0, A358% (0, 2L.743) ~MET L,
TCEE R MUAE O BEALATRIE S 7. BERWA 3= L7z
WS, JEROUYGEEIXZ L, LB TOHEEE NI A
BeSi7z (Figure 1).

ABERE, BENIHEAFICHIBE S T/ ARk
SARFT R IE NYHA 7 9 A8 L E, &£ 151cm,
A H 48kg, AIE35.9F, IME 102/60mmHg, -3
%88bpm, MFE (0, 5T (8L 4") T SpO,7*
73%, WEE%020/ 50 Tdh o7z, [TVEEB X OTUR Ry
DFT ) —BEEIEERD. KMOFEIZEO %
Mol BZ L, BBIRFEEC Levine IT FE i

Timeline
Age

Sa0, Oxygen
Event 2 | ecamy

(year) @) (L/min)

born with corrected transposition of

g great arteries and pulmonary atresia

- none

1.5 Waterston anastomosis -

5 left original Blalock—Taussig shunt -

bilateral central shunt, division of
20 Waterston anastomosis, ductus 84
arteriosus ligation

21 oxygen therapy 87

23 85

31 87

41 clinical deterioration

. . VA
worsening dyspnea and hypoxemia

Fig. 1

Mg Mg AU N E A 2 B L 72, A
BERFORIER L > N7 2 TIEEBEE 72 ) o MR UL R IELRE
9 (Figure 1B), OERIIAE, W.LEEAEZ D
72 UG B P AR AT T OIDGR RE VX PR 72 AU ZE 1 it
EBRETH - 72, MM L, meF17.6g/dL &2
W% F 7 7 — I & B R ERMERIE S E % 7R 72
(Figure 1). MIEARREIRAT CIXIBABEE 2 20T,
MiEB) AR CIE Y + — 3 ¥ 77 v THGTR 341
T Sp0, (EHNE) 1XZLHIET3% 7 5 5 VERE56% ~
T L7 Kodid&Ese CT MAs i, Ml RRi B IR 4%
B LT\ 7228, 76 BT BUER#E QW) &L OBR%E %
2w 7- (Figure 2).

e BT 54 Wy 655k 7%E O B0 7 7 —
TOVIRAS (Figure 1C) & M E# % Mifr L7z, M
F T E)IRE TR A 30 B k22 & R Fo il
IR~ O M LR IR D IMLGE %2 FRD 5 DAL 7o T
7z (Figure 3A). W &ERZETBONAEIL 1mm LT &
D TH L, NIV— VHRRIC X AR OfER S H 5 &
WL AT 797 MBI ORIMESR = Fit% L 72 b
T, @HREFTIC PTA 247z, BIR & 0 &R
BRI B |2 Viabahn A7 > 75 7 b 2384 & W] g
bLFaAM VvERMATREZ LI IO 7Y —A
& LT 7Fr Parent Cross 90cm® %' 14 74 ¥ 73— A
EHHLL. TA74 07— A%E#HE TEIRIC
HMiEL L5 ERARTPRETH > 72720 KREVIRNIZ
HiE L7, BERCANMIER WAL T 57207
KEREFIRIC N 27 v 7OV — A% FiE L7, 4.2Fr
Ty N7 v 7 JIJRITA NI T —T )& 2.6Fr Carne-
rian Marvel® ¥4 7 0 51 7 — 7 )V % fl\\» T 300cm
Agur support type® & BiEIIRIZFE & L A& & 505k
2NNV — Vol & & 72 Sterling® 3.0mm/30 mm

E Chest X-ray Cardiac Catheterization
- /, H

7 w *post angiography
\!

5

TR49%

YGTP191 U/dL

BUN 17 mg/dL

Cre 059 mg/dL 70
3 Respiratory Function Test

gBBg 33601 : }84//Z IL_FEVI.O Vitalpcapacitr)‘/yZ.U L FEV1.0% 77.8%

restrictive % normal

Hb 176 g/dL 7

Hct 57 1 % mixed obstructive

Pit 25 X104/ L

BNP 1015 pg/dL 0 %0 e

(A) shows timeline of case 1 and (B)-(E) show various laboratory data.



H AN S K DR RS (2024 4F5 1)

Fig. 2 Chest contrast-enhanced CT showed stenosis of the left original B-T shunt anastomosis (arrow

head).

10BT: left original B-T shunt, LPA: left pulmonary artery, Ao: ascending aorta, LA: left atrium, sRV: systemic

right ventricle.

Fig. 3 Angiography shows that left original B-T
shunt anastomotic stenosis was balloon
dilated, and blood flow in the left pulmo-
nary artery was increased. (A) before bal-
loon dilatation, (B) after balloon dilatation
(arrow head) of stenosis.

N — Y TIZHEBEREETH > 72725, CoyoteES®
(1.5bmm/20mm (14%J%)) T PTA % {7 L 72.
Z D112 Sterling® 3.0mm/30mm (145E) 1245
BB 70 MU WEHR % 4T - 72, PTA £ 0 BT 8#6 & 52
TIIIRAEIZIEIR L, B IR~ LT 3% % 528
7z (Figure 3B). IMEHEEEA 72\ & &R L PTA
AT L7z, SpOy 3L/ 345 T 70% 205 2L 45
5T T79% (2 AL, [GHRIE R XD 577 REI:0 PR
DYFZ ROz, ) o MDA ERE I 7 EiE# IR
) EBHEIZRRD o 72, AR TERZER T H Iz
W7 7)) K BPUEERE BN, EIKIEZE L
TWiz7-0EHEEZ10H TEEE L2, A6 r Hi,

23

BB ZTT R N o+~ HHE L, NYHA 7 7
AGFTHI A B AL HEZ RO T 5D, SpO, i
0, 3L/ 75T 70% 75 0, 2L,/ 5574% 5T 80% ~

ERLU T2, 3EBECT TY ST B LM
HanhTwr,
II1. %Ef] 2
fEMEFREASH, BEEEEAr, WOKMAE A EkIGE, LT

KIUE &S HE, EIIREASE, 3 S &) i
T C B2 0] o PRl B R A A % 520 T B 50Tk
V. HEATVEOKEE 3 MLAE & 57 1R R0 R % £ 3R 1S
FEAINE H A LB & e o 72, DB DIAMZIEBE
IHPERGASAE O BEE A D - 7.

EHILRLEF T/ —F¥2RBD, 1EEICIZ R
FZRFEE MDD ET XD I2% Y Glenn B iED T S
N7z ORI RS EDY M L 7270/ BT 12
X B HHMAEIME N 13D LS 7 — 7 v
A TlE Sa0,1391% T, ZEMiBIIRE 13 32/22 (30)
mmHg & & ME % 20720 D OFFIRIZZE L T
W72 72 OB IIEER LT L e 2o 72 B0REIFIZEE L
T, 35EIEICIEE 22 MEE L7z, 387 IS 1T IR
B w 3SE L, AR & 72 o 72 DV MR 4 1 1 i 1
ROFTICEE L7z, ZOBOMHRER CT A Th
BT JF I AHA& ) A& E O SR AE % 5860 72 DS i P 1L A &
N, HRIILEL TV -ORBEIE 572, 40
MEIRE 12 HOT A5 aG S 41, SpO, 13 0, 2L 73#%
5T T89% T » 72, 48 KE 21X HOT (2L %))
T SpO, 1L ZHi I 80% T, F7ERFIZIL656% LT L
Tz, 495k, OHEMHRAEEL 7 I 4y L
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PUBEE RS BIG S 7z, BRI AR 35 IE ASHES T
L7272 O WAREF 28 S 7205, SpO,yid 80% ~D
LRI EEF Y, GIERER RIS E R C HENT
DEFEWEMLRE o Tz, Z0f%, COVID-19 24
AL, I EER R M AT L 2. AR O IRER R I
FEDUE L Z L AEAIHE H I LBz L
(Figure 4A).

AR R R, JE152em, A5 33kg, i
36.2J%, I+ 104/65mmHg, U %80bpm, SpO,
79% (8L 45 0,35 1), Mk%i16,/ 55 Th o> 7-.
SR IRIEREL, OEB X OCNUBRMOF7 ) —F
CBIBEROLPEMFEIIRD b ot P
b, GETEICIREE I, O I T
PRI L e Ao 720 ARl LERIIAZEEM 7
Oy 7 &R 7, LIRS RS C 30U RE L AR
NEERETRIIBETCH -7, WEL ¥ b v T
AT L RTEF A i & 9 A BURPEZAL 2 720 72 A%k
K2hli 9 - MoFT AiZFEH 3 (Figure 4B), ML RAT
b, M3 17.8g/dL & T RMERIMEREE £ 0E % 300 7
(Figure 4D). I-ULpREMAS C It Sl 5 4 52
& (Figure 4E), MBSy E A C LB BHIGE 20
5 Sp0, (FEHNE) 1278% 75 59% ¥ T T L 72,
WaEBE % CT MAE T, 72 BT Ak &5 s k7 %
2% (Figure b), AR IXBEIHERG#EH% B L OB BhEH
IRBEA% 5L T/ (Figure 5B).

7. BT 554& OW &350k 72 O G # B GRS 7 — 7
VAL (Figure 4B) &M &2 % iifr L7z, L&D
7 — 7 VAT Sa0, (BEHNA) 83% Th o7z, /£
ST TEIRE M T3 BT 560 & EBI13 B EE s A2 12
&0 IR % 257880 2 O A CTHMEIR &K O
HWIZARBTH o7z (Figure 6A). W& Elhskze NiEIX

Timeline

1mm LT & SEETRERL & RIS &S M T ICAT
YN TT7 PBIUHMER AL 72 T PTA &
AT L7z, GRBEEHRE D 7 70 —FLATA FTA
¥ — 1% Agur support type GW 2 fEH LA 74 > 7
T — T OVIEEEE TENRDO A OTIRICH b T
7Fr ® JR #0> Mach1® T/Nv 7 7 v 7 LIESHE TH)
WRATBE R E L7z, b A RBRE IR X B R 1
V= AxHE L7z 4.2MultiPurpose® A KA1 7 —
7 )V & 2.6Fr Carnerian Marvel® ¥~ 1 7 071 7—7 )b
% BT 300cm Agure support wire® & fiiEifR (2
& LAY A% % Jade® 2.0mm/40mm (224
J£) CTHIELEE L7z, D% Coyote® 3.0mm/40 mm
(2250H) IS ANE 2 B 22 N )V — YRR 2 1T -
7o s b, WAz X ILER L AR ENIR o ik i
3 L7z (Figure 6B). PTA % Ifi4& 815 < fiti 1 1M
BN L ERMERL PTAIKT L7z EEzess
%, SpO, DA ELREAII o 7228, EHE XD I5E
WREIP PR S O 238 2 5RO 72, FHRZE TR H 1213 BELS
1T 2 T2 BB OB SIS0 3 5 ikt 95 % % kbt
L7z, BHHECH 9 - Ml % & 72 A ERER O 3L
B HEE S H TR L7 B 6 r Ak, S7ERNT
W R DOCE T HEFRFCETHB Y, NYHA 7 7 A453H
THI A5 T &2 % 2o 7278, 55 1E REI R
Lo TEBRZONERIRILTH - 72IREN S, R
L S AL OFCRD R IRREAN & H W AE ORI
deE L. R Sp0, 1X PTA HiLZ O, 3L 0¥
5 TFI270-80% THR L 7275 PTA #1213 80% H CHit
FEINB L) Ilho/ % CT THEERAELDH
FIdMERcETw.

Cardiac Catheterization

E Chest X-ray

Sa0.
(;A,g:) Event &), therapy ‘
0 born with tricuspid atresia, | type malposition _
of great arteries, pulmonary atresia
1 original Glenn =
9 left original Blalock-Taussig shunt =
CTR50%
13 91
n Blood Test
30 first delivery
o Ab 43 g/dL
il ¢ocond delivery T-bil 0.6 me/dl \
38 left occipital brain abscess AST 19 U/dL
. oxveon thora 8 YGTP15 U/dL
Ve Py 2 BUN 15 mg/dL
clinical deterioration 80 Cre 0.70 mg/dL ) )
48 E [& tory Function Test
worsening dyspnea and hypoxemia —65" WBC 4.76 x103/uL espiratory Function Tes
Vital capacity 1.27L FEV1.0% 94.0%
49 acute on chronic heart failure admission RBC 644 Xx10%/pL reno restrictive | normal
due to atrial fibrillation 60 3 Hp 173 g/dL "
5 Het 56.5 % , .
. . mixe obstructive
50 COVID-19 infection s Plt 19.2 x104/uL
* On exertion BNP 532 pg/dL 0 80
Fig. 4 (A) shows timeline of case 2, and (B)-(E) show various laboratory data.

24



HAR B NSER MO B2

KRR

(202445 1)

m\h

Fig. 5 Chest contrast-enhanced CT showed stenosis of the left original B-T shunt anastomosis (arrow

head).

10BT: left original B-T shunt, LPA: left pulmonary artery, Ao: ascending aorta

Fig. 6 Angiography shows that left original B-
T shunt anastomotic stenosis was balloon
dilated, and blood flow in the left pulmo-
nary artery was increased. (A) before bal-
loon dilatation (B) after balloon dilatation
(arrow head) of stenosis.

IV. %%t
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Percutaneous Transluminal Angioplasty for Severe Original
Blalock-Taussig Shunt Stenosis in Adults with Unrepaired
Cyanotic Congenital Heart Disease: Case Reports

Aki Mori' ?, Kazuto Fujimoto! ?, Kenichi Kurosaki?, Hideo Ohuchi®?
D Adult Congenital Heart Disease Center, National Cerebral and Cardiovascular Center
2 Department of Pediatric Cardiology, National Cerebral and Cardiovascular Center

Abstract

Original or modified Blalock-Taussig shunt (BTS) operation is one of the palliative pro-
cedures prior to definitive repair in patients with cyanotic congenital heart disease (C-CHD).
However, some C-CHD patients fail to achieve definitive repair and have to survive with
palliative BTS throughout their life due to various inadequate pre-operative conditions,
including social issues. In these patients, meticulous management is mandatory because BTS
failure (stenosis or obstruction) can lead to serious pathophysiologic conditions and death.
Recently, percutaneous transluminal angioplasty (PTA) for severe original BTS stenosis was
successfully performed for two symptomatic C-CHD patients who had received the BTS oper-
ation in their childhood, i.e., 40 years ago. Although PTA and stent implantation have been
attempted to treat BTS stenosis for pediatric patients, there has been still limited reports on
the treatment of adult C-CHD patients with BTS stenosis, especially for those with original
BTS stenosis.

Key words : Blalock-Taussig shunt, shunt stenosis, percutaneous transluminal angioplasty,
cyanosis, adult congenital heart disease
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IV. iR i

M2 - WBC 5,200/uL,, Hgb 12.9g/dL, Plt 21.4X
104/uL, PT-INR 1.06, APTT 29.7sec, Fibrinogen
230mg/dL, TP 7.78 g/dL, Alb 4.41 g/dL, AST 13IU/L,

Fig. 1

ALT 10IU/L, T-bil 0.97mg/dL., LDH 1461U/L, CK
33IU/L, BUN 8.6mg/dL, Cre 0.54mg/dL, eGFR
119.1 mL/min, Na 139mEqg/L, K 4.1mEq/L, Cl
107mEqg/L, TG 48mg/dL, T-CHO 169mg/dL, BNP
6.4pg/mL, CRP 0.10 mg/dL.

B ERELAE X MG E (Figure 1A): HEE2H5 & 54
SOBEIRD Y, LIEEIE51.1% TH o 7z,

LEM (Figure 1B): W Fa4E, OdA%0691E 47,
FFRL T REREIRITED o 72,

SHBpIRE F A REPT R L.

T BE O R T I A (Figure 2) @ 2R FEER VSD
el5mm, ZRFFHERIEIMSA 2L, L=EMEK
WA HIBR LTz (A A& H E 4.9 m/sec,
7% 97TmmHg). RIS P g S 28 AR AL L 2 & B EE D

2
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Il ,\Aj\, V2 TL
1] V3
-Jr./\_

avVR V4 A)t(\\
“‘V‘\/‘

aVvL _JV\__ V5

aVFAAJ\— V6 M

Preoperative examination. (A) Chest X-ray showed mild cardiomegaly with a cardiothoracic ratio of

0.51. (B) Electrocardiogram findings were normal.

RC Cardiac

XS1. Dist 1.21cm

12cm

2D
55%
C53
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M3 M4

Fig. 2 Preoperative echocardiography. Interventricular communication is seen around the perimembranous
portion. The septal leaflet of the tricuspid valve forms membranous septal aneurysm, restricting the
left-to-right blood flow. A hyper echoic nodular shadow was seen at the base of the MSA.
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Fig. 3 Preoperative cardiac magnetic resonance BEBLICRAREIZ 2 <, DFEEFIMEREIC FL— 2/ L
imaging (long axis four-chamber view). CTE - BIAIL, FisT L7,
The arrow indicates a spherical low signal %ﬁ?}ﬁ?@fﬁ&iﬂﬁ}“( ﬂ‘f% EIFZL:}\I[@W%%%%EHR

intensity area below the septal leaflet of

/r/( = NVAN '_KL’ N g = /r/( 4‘\ e S
the tricuspid valve. ’ﬁh‘{ﬁ‘2 E[ VC%EP(H{;%:I:%IE;E Lf\_ ’ﬁhﬁé@ L Hﬁkﬁ H (EZ

B THE 2 BIRERE L =R 2 07, Mk

Fig. 4 Intraoperative image. The arrow indicates the “pearl-like intracardiac stone”.
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Fig. 5 Macro image of the intracardiac stone. (A) The stone was approximately 4.0mm in diameter.
(B) The section was cut open for microscopy; the arrow indicates central calcification.

Fig. 6 Hematoxylin and eosin staining of the intracardiac stone. (A) The stone formed a concentric laminar
structure; (B) Connective tissues full of collagen fibers; the infiltration of inflammatory cells was not

prominent; (C) The center was mostly calcified.
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A “Pearl-like Intracardiac Stone” found in the Membranous
Septal Aneurysm of an Adult Patient
with Ventricular Septal Defect
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Abstract

We report a very rare surgical case of congenital heart disease complicated with intra-
cardiac stone. A 20-year-old woman with ventricular septal defect (VSD) was referred to our
hospital. After detailed examination, she was recommended for surgery and underwent repair
of the VSD using the trans-atrial approach. The septal leaflet of the tricuspid valve formed a
membranous septal aneurysm (MSA). When we incised the MSA to visualize the whole aspect
of the VSD, a pearl-like intracardiac stone (white, solid and 4.0 mm in size) emerged from the
aneurysm. To prevent the stone from entering the systemic circulation, we carefully removed
it from the MSA. Pathological examination of that intracardiac stone revealed findings of
chronic inflammation. We speculated that the cause of the intracardiac calculus may have
been the long-term persistence of chronic inflammation due to the sequestration of infective
endocarditis within the MSA. If the intracardiac stone was left untreated, the patient could
be potentially at risk for serious embolic complications, recurrent infective endocarditis,
tricuspid valve dysfunction, and right heart failure. Therefore, in adult patients with VSD
associated with MSA, we believe that it is important to keep in mind the presence of such
intracardiac stone, to accurately diagnose it preoperatively by imaging studies, and to ensure
surgical removal of the cardiac stone.

Key words : ventricular septal defect, membranous septal aneurysm, intracardiac stone, infective
endocarditis
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