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Fig. 1

Preoperative Electrocardiogram and Contrast-Enhanced CT Findings. A. The electrocardiogram

showed complete atrioventricular block with a heart rate of 43 bpm. B. Contrast-enhanced CT
revealed a small right ventricle and a single left ventricular morphology, with no obvious stenosis
or thrombus in the conduit. Ao: ascending aorta; C: conduit; LV: left ventricle; RA: right atrium; and

RV: right ventricle.
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Fig. 2 Postoperative Chest X-Ray. Postopera-
tively, chest X-ray showed that leads were
placed in the right atrium (red arrowhead),
right ventricular free wall (yellow arrow-
head), and left ventricular apex (green
arrowhead).

@ Simultaneous

LV/RV stimulation stimulation

)

e

<::

£

L
U’\\m

:;~M Y

avF v6 avF

| -
w

QRS =100 ms
VTI=11.5cm

® Single RV

i

?

=3

QRS =132 ms
VTI=11.7 cm

DORBEEN LF LTz, AROBTREE
4.00V/1.00ms & L7243, HzZ - EZO W EIR
FT1D250V/0.40ms & L7z, X—=Y Y TOTFRL —
b %80l /4 iZi%E L, DDD €— FTCRT %47 -

. WROKE X MEH (Fig. 2) TldfHRE, H=,
EEU_F# BY) R EICHE SN TS 2 & 2R
L7.

A 10 H BIZ 1255 0EK E LT 3 —[X% v
CRT Ot %47 - 72, FOfEH, OFF % A L [ I
Hil% - QRS FE 100 ms, LVOT-VTI 11.5cm, @F=
FlE DA : QRS FEf 132ms, LVOT-VTI 11.7cm, @/
FEHW D A - QRS B 1832ms, LVOT-VTI 13.9c¢m,
@FEEHAT30ms © QRS H#f§ 126 ms, LVOT-VTI
9.9cm (LRFIC dyskinetic 7 a7 S VEEH HI) T
Ho72 (Fig.3). “kLLITa—HIZLs2HETD
LDEOMMFEHETOTRIERLTEBY), &512
ZRICANRY 7))V N T v F 7 (3DST) % Hw 7z
Activation Imaging (area change ratio) AT (7
U —7 :i6SVX1, #£i{&E @ Aplio i800, Canon Medical
Systems Corporation) T®H, ODHEEIZE VT
GREED & BTN O — B 7 W R IE D HERE S L7z

® Single LV

stimulation

@ Lv/RV

30 ms delay

QRS =132 ms
VTI=13.9 cm

QRS =126 ms
VTI=9.9 cm

Fig. 3 Optimization of Cardiac Resynchronization Therapy by ECG. (D Simultaneous LV/RV stimulation,
@ Single RV stimulation, ® Single LV stimulation, and @ LV/RV 30ms interventricular delay. The
optimal setting was achieved with setting (D to improve electrical interventricular synchronization.
LV: left ventricle; RV: right ventricle; and VTI: velocity time integral.
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Fig. 4 Optimization of Cardiac Resynchronization Therapy by 3D Wall Motion Tracking.In activation imag-
ing using 3D wall motion tracking based on the area change ratio, regions are color-coded from
green (earliest contraction) to red (latest contraction), indicating the sequence of mechanical activa-
tion. Setting (D resulted in the fastest and most homogeneous contraction propagation, indicating
successful mechanical intraventricular synchronization. LV: left ventricle; and RV: right ventricle.
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Efficacy of Cardiac Resynchronization Therapy for Complete
Atrioventricular Block in a Patient with Fontan Circulation:
A Case of Improved Electrical and Mechanical Synchrony
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Abstract

In patients who have undergone the Fontan procedure, permanent pacemaker implanta-
tion poses several anatomical challenges due to the unique postoperative cardiac morphology.
We report a case of complete atrioventricular (AV) block in a patient with Fontan circulation,
in whom cardiac resynchronization therapy (CRT) was successfully performed. Epicardial
pacing leads were surgically implanted on the right atrium, right ventricular free wall, and
left ventricular apex via median sternotomy and intercostal thoracotomy. Postoperatively,
CRT optimization was achieved using 12-lead electrocardiogram to assess QRS duration and
three-dimensional (3D) speckle-tracking echocardiography to evaluate ventricular synchrony.
This approach resulted in favorable electrical and mechanical ventricular synchrony. We
present this case as a successful example of CRT in a post-Fontan patient with complete AV
block.

Key words : Fontan operation, single ventricle, cardiac resynchronization therapy, epicardial
pacemaker leads, three-dimensional echocardiography




