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The Management and Therapy for Arrhythmias Extracted
from School-based Cardiovascular Screening

Tsugutoshi Suzuki
Pediatric Electrophysiology, Pediatric Medical Care Center, Osaka City General Hospital, Osaka, Japan

Arrhythmias extracted from school-based cardiovascular screening accounts for a large number of asymp-
tomatic diseases, and there are many cases where it is difficult to manage them. In this article, we outline the
premature ventricular contractions (PVCs), long QT syndrome (LQT), and WPW syndrome extracted from
school-based cardiovascular screening. PVCs are a form of benign arrhythmia, many of which do not require
drug treatment or intervention. Although a differential diagnosis of catecholamine-induced polymorphic ven-
tricular tachycardia (CPVT) is problematic, CPVT does not often exhibit PVCs at rest, and it is rarely is CPVT
detected by PVCs extracted by screening. LQT is examined by treadmill tests and Holter recordings. The Frideri-
cia correction is recommended for the correction formula. If LQT is suspected, exercise limitations, preventive
medication, and genetic testing should be considered. Although WPW is a disease caused by an accessory path-
way connecting the atrium and ventricle diagnosed by a A wave, the distinction between a fasciculoventricular
pathway (FVP) and WPW syndrome becomes problematic. FVPs are a disease free from the risk of tachycardias
and sudden death and it is important to understand the concept of the disease.

Keywords: school-based cardiovascular screening, premature ventricular contraction, long QT
syndrome, WPW syndrome, fasciculoventricular pathway
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Fig. 1 Electrocardiogram abnormalities from first-
grade public elementary school, first-grade
public junior high school, first-grade public
high school in Tokyo 2009

Among 89,099 students, 616 students, 0.69% are
extracted. Modified from Table 4 in Reference 1).
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2 HBOEMT, BNP 145pg/mL, MBI 7 R
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iBiEd 5. TICZEC Ik LT, PJRT (perma-
nent form of junctional reciprocating tachycardia, slow
accessory pathway Zf£:5 XA 7), I H R E = K5
Jx> bV —H (Atrioventricular Nodal Reentrant
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Fig. 2 Clinical data of Case 1

(A) Twelve-lead electrocardiograms in Case 1. Bigeminy right ventricle outflow PVC are observed. (B) Ablation proce-
dure in Case 1. Right oblique (RAO) and left oblique (LAO) projections showing the site of successful ablation. (C) Tran-
sition of BNP and FS from pre ablation, and after 1 month, 3 month, 1 year.
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Te. NF S AEAERHICENEOSEEDBEM L 720, NFE 6
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PVC DWEMHERE NIA, FHEfTbN RV Z—
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50 Bkt L CW 2 AT DR E Nz (Fig. 3). BjiE
SERZ OSSR HEBIC L Tz, 1 HOROMA
X 12.5 /5181 C, PVC DX 31,718 40 (25%) T
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Fig. 3 Clinical data of Case 2

(A) sustained VT recorded at Holter ECG in Case 2. VT rate is 230-245bpm, and sustained 50s. (B) Parameters of same

Holter ECG.
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DIAXT T L— 3 Vik#E, —80°C D cryoab-
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78, 77 A AT 2001 E ST ATRET & - 72,
HATE 2016 4 ANS 7 IA4AT7 T L— 3 ik
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Ventricle

Fasciculoventricular pathway
(FVP)

Tlachycardia (&)
Sudden death (®)

Atrioventricular pathway
(WPW)

Tachycardia (=)
Sudden death (5F)

Fig. 4 A schematic diagram showing accessory pathway localization in WPW and FVP

An atrioventricular pathway (AVP) in WPW syndrome is depicted in green, and an FVP connecting the His bundle
branches to the ventricle is shown in blue. Electrocardiographic pre-excitation arising from these accessory pathways
is detected as a delta wave in both conditions. In FVP, tachycardia and sudden death due to atrial fibrillation are rare,
because the tachycardia circuit is not induced without an AVP.

ARNRBERSBSFRIME £33F $£25



131

A

|
| Atrium
i |

i b7, \/_,u AV_node

L | |
- M./\v« /\Ventrlcle \

\ }’\ ATP 0.3mg/kg rapid iv

“1"‘\/“"*"’\/"‘/\'“‘
\ ‘

(A\/P)

# ATP 0.3mg/kg rapid iv

Jel L.
S SRR

atrium

_’ ATP 0.3mg/kg rapid iv

I
N

PR time: 100 200 ms

T“ sERaE

AV block

Fig. 5 Differentiating FVP from WPW by ATP stress test

(A) Response to ATP stress testing in a patient with WPW. In response to rapid intravenous (iv) administration of 0.3mg/
kg adenosine triphosphate (ATP), ventricular excitation arising from the atrioventricular pathway (AVP) became domi-
nant, with delayed conduction and interruption at the AV node, resulting in a wider QRS complex. PR and PQ intervals
remained unchanged. (B) Response to ATP (0.3mg/kg, iv) in a patient with a FVP. Interruption of AV conduction led
to an AV block without a change in the QRS waveform. (C) In another FVP patient, interruption of AV conduction was

incomplete, and only the PR interval was prolonged

Table 1 Differentiating FVP from WPW, Study
population
In Osaka  In other
City cities
No. of children screened in 2 years 41,576 N/A
Diagnosed with WPW syndrome 32 N/A
QRS >120 12 N/A
QRS =120 20 N/A
Presented to our hospital 19 N/A
QRS >120 8 N/A
QRS =120* 11 19
Citated from Reference 17)
RROZENRERR

(fasciculoventricular pathway, FVP)

FH51E 2014 IS, PROOIERGS T WPW L2
ENBIEHOF T, QRS EAY 120ms LA K D narrow
QRS B2 B9 ZERZ T 5 &, ZD 76 % MR
HHILEEREED—D Tdh % RO E R (FVP)
THolLWE LY. FVP 3BT

u\\

© 2017

without a change in the QRS waveform.

WPW : n=7
23.3%

Fig. 6 Percentage of WPW and FVP based on

ECG profiles by adenosine stress tests

Among the pediatric patients who were diagnosed
with WPW syndrome and had a QRS width of =
120ms, 76.7% had a FVP.

YA DIEWEET, EHX I MEHAE] &k
% (Fig. 4. WPW & FVP O#Rlicix, ATP 7 A b
NERTH 5. HFAEHRIC ATP (7 TFHRR) %203~
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type A type B type C

FVP :n=12

100%

FVP:n=11

92%

Fig. 7 Classification of patients according to the WPW categories
In type A patients with a left-sided accessory pathway, all six cases had WPW syndrome. In type B patients with a right-
sided accessory pathway, all 12 cases had FVP. In type C patients with a septal accessory pathway, 11 out of 12 cases
had FVP and 1 out of 12 had WPW syndrome.
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Fig. 8 Holter ECGs of a patient with WPW

(A) The delta wave becomes more prominent at the minimum heart rate range due to decreased AV conduction, and the
QRS waveform changes with the heart rate. (B) When one premature atrial contraction is detected, differential diagno-
sis is possible based on the change in the QRS waveform; a wider QRS complex indicates WPW.

0.4mg/kg B U E B2 H LT, QRS HKEDOE {£9 %. FVP DHEE, HZEmE block I & D QRS
5T 5. WPWIERRED AL, PR BFRENE MIHET 5, & L <I1E QRS IEIEMNZE{LE 3 PR KR
b9, QRS IKEMNEEELEE KD wide QRS ICZ MEET 2 (Fig. 5). KROZZEROIEME T WPW
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EBWE NTERI O A 5 QRS E 120 ms LA R DJiE
Bzt s L, ZD76% M FVP TdH o7z (Table
1, Fig. 6). 2HETEZRDEMRZ T WPW & L THE
WEERE N TV B HEEIRD narrow QRS ABEFIDH
IZ, 28D FVPEFIDEIEL TO B AREMEND 5.

FVP (& V1 T 1S pattern Z#59 % type B, £ L&
V1 T QS pattern 259" % type C T 9 &H 5 10 H[EE
» %M, V1 T Rspattern 229 % type A Tl&, il
9 EIM FVP T3z <, WPW Th-7z (Fig. 7).

ATP Eifif 7 A MM KR TE I TAIRETH S D, —
WO WgdE, REERER O 5 (RN M 5L T
BB, ATP Wi 2T 2 ENH B2, Ml
JEBNC TS % T e N TERV. o HE e
LT, RIVEA—BENEREIENHS. WPW D
BE, WEOBRIE Lz & ZD QRS HFIdEZREE
I E N, BRSO QRS #1710 wide QRS
WK L7a 5. HHOHREEZED.OHEDKED QRS JHF
R EVD OO QRS IE £ IR L T, QRS IEA
ZELTWAEE, FVP Tldi< WPW L 2T 5%
TENTES. Fh—D2 T OEMEMNGE (PAC)
RS eE, PAC DEED QRS A wide QRS IC
o TV, WPW L2l T&5% (Fig. 8). TOZ
ti&, WPW @ QRS & DRI S 8 H ok D QRS &
EEREHEKD QRS IEF & D fusion THB T Ll &k
55D TH5. FVP DG, BEMLEDZE(ICK S
T QRS EFIZZEL LWV T, MAafic X3 &E(L®
PACIC & 3 Z1bIFFR® RN

HIERINCIE R Ly RIIVMRETEERHINEETH %
N, FHELOBRFTIE LY R IIVRAE CIRIRER
T CICEZEREDNTTEL TWVT WPW T QRS i
TED narrow 172> T LEV, #HIIBEHS 7% QRS
WIEDZALZBDIRNT EHEL, BHIDOHOME
ELTEREHTEREVWEEZ TV A.

2016 £, PACES/HRS B HIO/NEDT 7L — 3
YIRS % expert consensus ICH5UVT, WPW IC
NI BT TL—ra IREOHA RIA 2 cass 3D
FHIC, #1%TEFVP OFEMSMFmME 5hie . 4
#% FVP & WPW OEHIZKOREEMIIIE L TL 5.
FVP & WPW 7% 12 S E0EXK DA THINT 5 L i
WHEIER AT 5. 12 B LB KOOI TENZ
Wizet7 o 7 )3 X LERIE SR OG- & 5 2T
W5,

Hhvic
RO T M E N AR EIROHBH S, PVC,

QT ZEESEMERE, WPWICDWTHESI L 72, PVCIZ
HETEOEMIC/Z % 2 LIdFIZ RNV EEZ SN,
QT EEJEMREEIBIEN R A N S FET B BT
HY, FHEZOBSICLS, @4 OMER T i+
BEt U CTEB LT T ENEHETHS. WPW IZD
WTIE, EHORBENIROHELDERNZER (FVP)
DRRHEN, WPW & LTEHIESNS T LS5 Kik-
TV ZEZHRFFLTVS.

FEHER
ARINTOWVT, BRI NEFIEME (COD 370,

T &
ARG HANRIERIFE S 13 MEE I — Q01647 H,
HED) ONAEZ FDICHE LTz
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