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Cardiac Resynchronization Therapy Pacemaker and Double Valve Replacements
Improved Cardiac Function after Physiological Repair in a Patient with
Congenitally Corrected Transposition of the Great Arteries

Takuya Nishijima?, Hideki Tatewakil, Ichiro Sakamoto?, and Akira Shiose"

U Department of Cardiovascular Surgery, Kyushu University Hospital, Fukuoka, Japan
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The morphological right ventricle supports systemic circulation following physiological repair of congenitally
corrected transposition of the great arteries (ccTGA); however, complications such as failure of the right ventricle,
tricuspid valve regurgitation, and arrhythmia can arise in adolescence and adulthood. Here, we report the case of
a 26-year-old woman who underwent a 4th surgery after undergoing physiological repair for ccTGA. Previously,
she underwent a shunt procedure at the age of 3, ccTGA repair at the age of 10, and replacement of the left ventri-
cle to the pulmonary artery conduit when she was 20 years old. In recent years, she was frequently hospitalized due
to acute heart failure and atrial tachyarrhythmia. After further examination, we performed aortic and tricuspid
valve replacement, and upgraded her cardiac resynchronization therapy pacemaker (CRT-P). Her post-operative
course was uneventful, although she was administered catecholamine for an extended duration. Electrocardio-
gram revealed a decreased duration of QRS from 204 ms to 112 ms, following the CRT-P upgrade, and her brain
natriuretic peptide level also markedly improved. She is doing well 2 years and 9 months after the surgeries.

Keywords: congenitally corrected transposition of great arteries, systemic right ventricle, cardiac
resynchronization therapy pacemaker
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Fig. 1 Preoperative chest X-ray shows dextrocar-
dia, the cardio-thoracic ration of 60%. Mild
lung congestion is noted in both lungs.
Permanent pacemaker is implanted below
the right clavicle with two leads placed
into the right atrium and the apex of the
left ventricle
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Fig. 2 Preoperative computed tomography

(A and B) Right ventricle and aorta are just behind the sternum. The ascending aorta with the diameter of 40mm.
(C)The frontal view of the three-dimensional contrasted computed tomography. (D) The coronal section. Ao, aorta;

LA, left atrium; LV, left ventricle; RV, right ventricle.
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Fig. 3 Trend of QRS duration in electrocardiogram
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(A and B) Electrocardiogram before and after permanent pacemaker implantation (PPMI). (C) Electrocardiogram results
just after AVR, TVR, and CRT-P upgrade. (D) Recent electrocardiogram results. QRS duration: 204ms, 146ms, and

112ms, 118 ms, respectively.
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Fig. 4 Serial changes in plasma BNP

Each arrow shows the point of PPMI and the pres-
ent surgery. Plasma BNP decreased markedly from
293.4 to 26.5pg/mL, postoperatively.

AMRFOLAEFEIRDNHE Uz, R T 23 2 Z25h
U, WIREZMEO®%, MWiwdibU7z. itk H
H O.Olifd & R T, A=BRHERIE 33% £ T
HeAHlOl. LEXTIE QRS KFHA 112ms £ T
G L7z (Fig. 3). Iig BNP fEdfiian & g L ¢,
293.4pg/mL A 5 26.5pg/mL £ THEWHICIK F L 7z
(Fig. 4). ffitg 2 »HHD.OIEA 77— 7 )VRE T,
FEAIRBLAE (X 11 mmHg, OMfRE(E 3.2L/min/m* &
WBEEA LB, itk 60 HEICHTRR L 725 7.
1tz 2 - H OO SRR T, it & i L C,
GEILEARHAREIE 69mm A 5 50mm N\, 17 E LR



245

KIAEIZ 186mL N5 117mL N, £ ZUHE AR A
B3 124mL A5 59mL N EEHICHKERZHA LD T
B0, MEORMATROSKEE RN Tz M
BNP it ff FRASEBLTEBY, Mitk2HF9nH
BIfE, 22.0pg/mL TH % (Fig. 4). BIEDLARIE
IRIE NYHA T E TR REFTH 5.

z =

BIERIMESRAER, EREEHENIEEENS
», 2 DLELENRKIBIES & OLNHTZE Z
WV, SNRHRERDBE L RS D2, L LD
5, FEREMIIEEMNRIIMHI AN B2 0= UTHE
M 2728, EHRMICED 220N E 0 AE, =R
FEHBANE, NEIROENZ < HEoNns.

WRERMBIEINE O = LAMEA R, Aoftel

BEAENRERTHONRRERZDD, AR5 =
RIPERRNEIRT 2O HWIDEH L WE T AT
H%. Koh B, KEMENREE Z V7 FEEEE
MEDBEICENT, &AHEEOLEIMENREE D
AR DTN E BT 2R 5 2 & T=RAMEA
LDV AT RT3 EBRTVWS V. AFEFICHNT
&, 20 R IRFIC Ao = I B AR AS P iE Al 2 T L 72 1%
I RIS R NEIT Uiz 28, EEPAZOfRERM
JEBTFAR R 248 & R 2O = OIEFEI 2
XY I-nlgeE R HicEZ bNS. — T, FO
EITIBRTH > 1212, RIS B i O
AMFEETE A >Tc L &EE X TWA. Scherptong
5%, ALEZERLEE TS ccTGAZEICHH L
ZARFMEARISHN LT, ZRFERTN, H20IE
i ZfifTd %2 & T, DARIENYHA 2.7 [Eh 5
21 AL, HREICHELLZERELTWVWS Y. LA
LW, ZRAEHKINEDOEFRERRIE 37% LIt
B <, FREEYN & i U THEZE GV E DD
BEFRIIA BHEAN RSN, KEFITEOLAED
T2 Z BT s =RpEidiiz it Uiz, —)
T, Mongeon 53, HEREMIEIEMNTRICHS 5 =R
BN O 10 FAEFRIE, MO OE DR
40% DL EDRET 82%, 40% KliDRET 40% TH - 7z
LEELTWVS Y. AEFIIABIIRAHEA LB LT
ZRAEMEAEN DS I b 5T, iRioaA=E
BRHIHE A 33% & ZFHNCIK R L THD, T Ol
DGR T CTH-te. FDI, SEE L AZFRMN
ICHEGAATIN TN OB AE DO R REMEE H O, il
ICRBEBXUREE, SRIOFROEMRERL X UT5%

DGR DIEBAE D TREME Z 3G L &> 7o, A TD
eI 1, KEHT 3532 IABP 208 L L
2. UL L7aW5, itk 2 HHIC IABP Z4kZE, itk
4 HHIWICIXICU BT &z, itk 3 MR E D
BOATATIVEREL URD, BRIODAED
WEEIFDH T LN TE, MK BNP HIZZHREK Rz
H iz (Fig. 4). AREFITIE, —PE#ifizirs C
LI X DR ARIE L2 SISA T, DEHER
BEEDNENTH -z EZ SN, kOO ERE
Itigd % L, VVIR—=y V55 DDD X—Y >V 7,
Z U CAHZEOIMEY) — Rz8in UO=EH A gL 28
AT BT EICKD, RRFAYIC QRS REfE I3 B R
L7z (Fig. 3). DEWEIAFREAIC X 5200, MR
I RSN A B RERE DI B U TR OIS hVix
ENTWVS Y. ZOBFIEmRRBNC X b IR
ZEFBTLICH BN, DiEEFEEPENEE5T
ETRIMTHICEHFGTZ L SN, MEHEINA S HEE
DEMNZ THREELHIHFENTVS Y. B, A%
BO X NTR—A A= —HZARMIEDER, £E
R—=Y VI X BHEIFAHNLERER 2 Z E I
TSR LEMEINTEL, LEREHEORE
EREVWEEZENS.

ERIIC BV T RSN S, ARSIk
7225 U MR L & &8I KBRS A2 S [HRE
L7553 EEAZBNS. BIERINERAIEIC T 2 KH)
IRFEASEA DM E D WVD, Graham 5 OET
& 25~36% DEHE T, RN TH %D KEIRFFH
BALSHARLEH SN Y. HERH 34 fllc BT E R
FELL EORKBIRFFHEE AR 27 50%I1CFH &8, 46T
FRBIRAE R 2L EE LTV ”

FHOAREITH U T Prietro B, HEEEMEENRD
20 FEAEAERIE, ZRAHBA SN D ST 34%, &
WHT0%TH- I EMELTVS Y, BAMNCE
B U T B IE RIS REC T 2 BERERIE1E R R IE G
I LU TIEREDDIENE DD, 5% E ISR
BOTHLODAEDHETL, OB E S DA 2
PR ZERMHPEIMLTL 2 &2 6N%. =wRYIT
OFIBIATONE, Ol BHEZ T2 BB A B 7
9, HYREREEYD, LU THLALEOME T2 2
{TBTENEETHSLEZTED, BHREMRTIEZ
DOHHHIC BV TRE & Z 2 DN SNEHAREEZ B L
TW5. G O HHC S KBRS IS B
SAERICHEIRT 20EEH DD, SO Fiih
BEMICR 2R H D, TE 22T Tz ik
L9l AL bIcHF 2R Lz, —5T, £
EIEAREE I DWW T IS RRE R 2D R S Nk

© 2020 Japanese Society of Pediatric Cardiology and Cardiac Surgery



246

holelz®, FiREZ/NE TSI, ShIEF
SR BT T b A - 1z

=
ma on

PBERIMETE 1% D N B IE R FR LA IS X L
T, KEMRAFE LN, =FPEHN S K LB mE Y
FHEZATV, DAEOUEZIGTIER ZREER L 72D T
Wit L7z, TOXS BEBRHSN L Tldz etz R
LM 5, X ORI T ALS K DA R
BN TP DB 2 & T2 B2 B 58 5 T
EINTEBHLEEZALND.

FIEHER
AT BNT, FRINEFEEME (COD 370,

EERE

VOIS R ¢ RRSCRREERL , 7 — 2 Uk
w7 JJIER ¢ AR

BeAR—B © GRSCHERY

it/ TSI

ARNRBERSBSFRIME $£36F F35

5| FICHR

1)

2)

3)

4)

5)

6)

7)

8)

Koh M, Yagihara T, Uemura H, et al: Functional biventric-
ular repair using left ventricle-pulmonary artery conduit
in patients with discordant atrioventricular connections
and pulmonary outflow tract obstruction: Does conduit
obstruction maintain tricuspid valve function? Eur J Car-
diothorac Surg 2004; 26: 767-772

Scherptong RW, Vliegen HW, Winter MM, et al: Tricus-
pid valve surgery in adults with dysfunctional systemic
right ventricle. Circulation 2009; 119: 1467-1472
Mongeon FP, Connolly HM, Dearani JA, et al: Congeni-
tally corrected transposition of the great arteries ventricu-
lar function at the time of systemic atrioventricular valve
replacement predicts long-term ventricular function. J
Am Coll Cardiol 2011; 57: 2008-2017

Janousek J, Tomek V, Chaloupecky VA, et al: Cardiac
resynchronization therapy: A novel adjunct to treatment
and prevention of systemic right ventricular failure. ] Am
Coll Cardiol 2004; 44: 1927-1931

Cowburn PJ, Parker JD, Cameron DA, et al: Cardiac
resynchronization therapy: Retiming the failing right
ventricle. ] Cardiovasc Electrophysiol 2005; 16: 439-443
Graham TP Jr, Bernard YD, Mellen BG, et al: Long-term
outcome in congenitally corrected transposition of the
great arteries: A multi-institutional study. ] Am Coll Car-
diol 2000; 36: 255-261

I, JAR—RB, PRI, & 0 AN EE L
TABERMERAE. BRI 2019; 72: 269-274
Prietro LR, Hordof AJ, Secic M, et al: Progressive tricus-
pid valve disease in patients with congenitally corrected
transposition of the great arteries. Circulation 1998; 98:
997-1005


http://dx.doi.org/10.1016/j.ejcts.2004.05.051
http://dx.doi.org/10.1016/j.ejcts.2004.05.051
http://dx.doi.org/10.1016/j.ejcts.2004.05.051
http://dx.doi.org/10.1016/j.ejcts.2004.05.051
http://dx.doi.org/10.1016/j.ejcts.2004.05.051
http://dx.doi.org/10.1016/j.ejcts.2004.05.051
http://dx.doi.org/10.1161/CIRCULATIONAHA.108.805135
http://dx.doi.org/10.1161/CIRCULATIONAHA.108.805135
http://dx.doi.org/10.1161/CIRCULATIONAHA.108.805135
http://dx.doi.org/10.1016/j.jacc.2010.11.021
http://dx.doi.org/10.1016/j.jacc.2010.11.021
http://dx.doi.org/10.1016/j.jacc.2010.11.021
http://dx.doi.org/10.1016/j.jacc.2010.11.021
http://dx.doi.org/10.1016/j.jacc.2010.11.021
http://dx.doi.org/10.1016/j.jacc.2004.08.044
http://dx.doi.org/10.1016/j.jacc.2004.08.044
http://dx.doi.org/10.1016/j.jacc.2004.08.044
http://dx.doi.org/10.1016/j.jacc.2004.08.044
http://dx.doi.org/10.1046/j.1540-8167.2005.40590.x
http://dx.doi.org/10.1046/j.1540-8167.2005.40590.x
http://dx.doi.org/10.1046/j.1540-8167.2005.40590.x
http://dx.doi.org/10.1016/S0735-1097(00)00682-3
http://dx.doi.org/10.1016/S0735-1097(00)00682-3
http://dx.doi.org/10.1016/S0735-1097(00)00682-3
http://dx.doi.org/10.1016/S0735-1097(00)00682-3
http://dx.doi.org/10.1161/01.CIR.98.10.997
http://dx.doi.org/10.1161/01.CIR.98.10.997
http://dx.doi.org/10.1161/01.CIR.98.10.997
http://dx.doi.org/10.1161/01.CIR.98.10.997

