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Congenital Long QT Syndrome with a 2:1 Atrioventricular Block Resulting in Sudden Death

Kanae Tsuno, Ryuji Fukazawa, Yoshiaki Hashimoto,
Koji Hashimoto and Yasuhiko Ito
Department of Pediatrics, Nippon Medical School Hospital

Abstract

Longer QT intervals have been shown to induce cardiovascular events, including
atrioventricular (AV) block, ventricular tachycardia, and torsades de pointes in long QT
syndrome (LQTYS). We report the case of a male neonate with 2:1 AV block and congenital
LQTS who died suddenly 45 days after birth. He was the first of dizygotic twins, born full-
term, and weighed 2516 g. His pulse was below 90 bpm, and electrocardiogram showed a 2:1
AV block and long QT interval (QTc 0.59). There was no history of sudden death in his family.
In addition, no structural cardiac anomalies were detected on ultrasonography imaging. His
pulse would rise to 120 bpm when he cried, and his QT interval tended to be shorter. He was
discharged on day 7 and was kept under observation without medication. At day 45, he had
syncope and was brought immediately to our hospital. He was in a state of cardiopulmonary
arrest and died despite resuscitation. Although implantable cardioverter defibrillators have
been successfully used in patients at high risk for LQTS, their use is controversial in
asymptomatic patients or in those without a family history of sudden death. We report a case

of neonatal LQTS and provide a review of the literature.
(HARBERRFEE MRS 2018; 14: 14-17)
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Table Blood examination on admission

AST 48 U/L WBC
ALT 10 U/L Stab
LDH 375 U/L Seg
ALP 591 U/L Lymph
CK 328 U/L Mono
Na 140 mEq/L Eo

K 5.1 mEq/L Baso
Cl 107 mEq/L RBC
Ca 9.2 mg/dL Hb
BUN 9.5 mg/dL Ht

Cre 0.87 mg/dL MCV
TP 51 g/dL MCH
Alb 3.1 g/dL MCHC

CRP 0.01 mg/dL PLT
BNP 61.5 pg/mL

10,000 /mms3 pH 7.378
1.0 % PCO2 426 Torr
555 % BE 0.0 mmol/L
35.0 % HCO3- 25.1 mmol/L
50 % Glu 46 mg/dL
2.5 % Lac 2.8 mmol/L
05 %
506 X 101 /mm?3 Anti dsDNA antibody
189 g/dL negative
55.6 % Anti SS-A antibody
109.9 fL negative
374 pg Anti SS-B Antibody
34.0 % negative

194 <104 /mm3

AST, Aspartate Aminotransferase: ALT, Alanine Aminotransferase: LDH, Lactate
Dehydrogenase: ALP, Alkaline Phosphatase: CK, Creatine Kinase: Na, Natrium: K,
Potassium: Cl, Chloride: Ca, Calcium: BUN, Blood Urea Nitrogen: Cre, Creatinine: TP,
Total Protein: Alb, Albumin: CRP, C Reactive Protein: BNP, Brain Natriuretic
Peptide: WBC, White Blood Cell: Stab, Stab Cell: Seg, Segmented Cell: Lymph,
Lymphocyte: Mono, Monocyte: Eo, Eosinophil: Baso, Basophil: RBC, Red Blood Cell:
Hb, Hemoglobin: Ht, Hematocrit: MCV, Mean Corpuscular Volume, MCH, Mean
Corpuscular Hemoglobin: MCHC. Mean Corpuscular Hemoglobin Concentration:
PLT, Platelet: BE, Base Excess: Glu, Glucose: Lac, Lactate
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JERERT - BUWREE @ FRAR 184 1 &2E. PEICTAL
PG RARIR N LR .. 2 $BIE 2 2 AUIR 12 T
JENERZ S TWw/z R 37HE 1 HIZFEN T
IR ciiE L o7z, BIIZE IR TH Y, Ak
2516 g, Apgar score 148 /i - 5409 1, HIIR
W32, AR 2822 g, Apgar score 1437955 -5
510 ThH o7, WAERL D.OM (HR) $90/5% 5
OFIRE RS, LEXEAV 7y 7, QT HEE%E
D77z, BFANFAEIRH A E 2o 7z

ABEREEE - 0 A% (HR) 83/min, #&5z A B IR I
W FEAAIE (SpO2) 95% (room air)

MNEFEL L, SFRNESL L

BHES KA, Kk

g6 GO R, 5 2 M i e kLS U O R
Levine 2/6, i, &% L

JEER P, Wk, BEEhEr R R TTAE, MEIE o fh 2
L

KIRE - BUKD EORIRIOBEH L L

A BEHE MR ARG S (Table) : M4E, A bAr R
FALR O % H - 72. B-type natriuretic peptide
(BNP) 13 615pg/mL &HAERNE LTRIEHTH
D® PLSS-A UK, PLSSBHEkZL EoRACHAD B
HTH o7z

AR EX (Figure) : HR 83/min, 2:1® AV
block # &7z, QT I 059 sec, QTc(Buzzet)0.61
sec, QTc (Fridericia) 0.58 sec.

L E AT ¢ {SD.INL Balanced four chambers

No structure abnormalities

LVEF 78%, LVFS 44%

ABEBRE L H R, MEEREORE DS 7
12380 E2: 1 EE70y 7, QTe 059 sec.
B, 21 BEETH Yy 7 %) LQTS O L % -
72, RKIE, BUERIC2E85EI1E7% <, BNP 615 pg/mL &
1EH, PUSS-A Pifk & Pt SSBHikiz & b ICEETH -
7o, MRERREE, HOAR, 77/ —Eh EOMFEBEAR
3L, DB E R LIZ2OAIHEZ RO R
7o, WFALRL, AREMINIBETH-o72 BIZ1:1
L 7 5 & I OLREMREREL ROz B RHE
HR 120/min (2 _E5- U, QT W¢f o 45 1@ ) % 5 7.
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Figure Electro Cardiogram on admission
Heart rate 83/min, 2:1 Atrioventricular block, corrected QT interval (Buzzet/Fridericia) 0.61/0.59 second

ABeHdiZ ventricular tachycardia (VT), TdP %z £ ®
RIENR BT R D e d o 72, FRICIRIEE & B iGE
3, Him7128BEE L, k7 +m—& L7 LQT
B3 2 BIZ TR L 2o 72, Lo L, 4f
45 H HIZHpE B AUC Co 7o Lz, HEekkast
kizzZ Lz 2h, LMEILORETH- 7. LE
X I asystole, Uil % A= @ & 3# ' ventricular  fibri-
llation (VF) %o 7720, B2 ifr L, —#
WIZAHCLY XL LB 287200, 20
BbHOMEILZHVREL, AHIECHERE o7 #
EFBRAOFBE I SN2 o7z,

z =

LQTS (% 1995 4£12 KCNQ1, KCNH2, SCN5A i#
RFOERDPLQTS 25| SR § 2 EAWIH I E
NTUSk, BUE T TIC I3 FHOFALEIR T3 S
N, BZ L OBETEEFAHEN TS, BIZTHR
IS L) AT ERDTE SN2 O RIBRAEREATHI OF
0% LT, ToRTLQTL LQT2, LQT3 ®
FEABEDS , ko 90% &5 27 RN~
YAIRINC TdP SLHBERPF R 71 v 7 & i > THHE
T HEIERNLLQT2, LQT3 I, ZDHDLA N
YIRS BV AUROLQTS K LT, SRR

FEREMERE (SIDS) # & 2Lz o —#xZ 9 T%h
WILREHK LT QT AERICERL T2 L8
FAEHS T 5. FHHZ% QT RHOERE SIDS % &
TR R AI3IM[LEASIELLHESINTEDY
Z DL 1E SCNSA 5D LQT3 THh 5°.

HAVNBIERE AR OPRR T 2/NEAENR A FF
4 VOTIE, MEMRYE LQTSHER D9 B, HARD L
CIFFLIBENIR LT, BER3EIL Class Ila D@t T
BB, R—ARX—H— (PM) Hlz A Fili = B B
7t (ICD) M Z SAAM DI NL eV EFLR SN TNV 5,
L2 L7286 CHIICIE, LQTL A, LQT2 AR L
TRENFEOFHEIZIZENZNT4%, 63% & ST
BY, LQT2EEAF I VLF ¥, RINRNI VR EDP
RERFEOPEHABLEIC R 5 2 EHL WS LQT3H
FEAFIVLF PRI L S5

Yoshinaga 5" DA% 1 Az T OEK Z it sk L
7= AR 4,285 Bl O WF%E T, QTc=470 msec % QTc
OHy MET7EE L THb Y (Positive Predictive
Value 80%, Negative Predictive Value 100%) T
D, QTc=470 msec %~ L 725 B H 4 Hl1X LQTS &
o7z, L2 L, QTc>460 msec & 7~ L 728
BlORHTIX, 26T QTc B HICHEREL, 3HIEA
72, 3PNIFM L2 dbdH Yy, BEEEZETLZOT
H1UE QTc=460 msec (Positive Predictive Value
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57%, Negative Predictive Value 100%) # 3L &3 2
ZEyHYIHIBHELTWDS. F 72 Horigome 52 X
% % it ix 1 5 AL B R F 92 C 1% 58 B o ik YR - A
W FLIo LQTSICoWWT, 41 fliddmEigsEd L < ix
BedE, PM/ICD R EDWEBICEI D AEF LTS, £
DO—FT 14 BNEHFE D L <1 PM/ICD 7 EDE# IS
LD bhSTIMEIFIZRRILETHTEL TV 5.
PM/ICD {&#EICD W T, EWHRBIEPED L ik
IR2 55555 5 02 HHR TdP 2k 2 EFICIX
FWIICAT) RE L LTWA.

DLE2SHAERO LQTS ofk# ks TH Y, ik
WA AT 5 QT R 0 ZR #8132 <, FF IS IE 1
B1Cik PM/ICD {B#E O RN B L Tld -+ 7% R 23
v, L LS, NEFITROONZ2 1 FEE
Tay 7 &) LQTS IEHhRTHOENA ) A7 TH
bEE3N5. FLRTEEEMNAEL, BRI
TdH o> THLEMHOANISINT OB MR8 3 AR
BIOXIBR2:1OBEETOYy 7 2R T 52 LhdD
b, —E21ERETay 2 bbbk RkERD &S
WKWQTHPERSIN2: 1 EE Ty 7RI N T
WIRBEE 2 B, 211 EE Ty 7 2 BT AR TIE
KIEEIZIZIZ R, QTeA600 L e L) EwQT
R 2 Fio 72EBICTH A 2 LT E A LT, Bl
X over-drive pacing, ZEfIMREEIUIRRZ T o728 L
THTFRITEVWE IR TV —T, Azizb2:1
BE7ay 7 %2849 LQTS 12 Bl o H i i 3 D
H2ciE, 1260 11 615 PM/ICD (8 6125 PM, 3 %l
HICD) ElZ Il 2 7 H T2, BRERSEARET
ABIZE BT AF T LF 2B el LT
W3 (B2 15~158 7 H) L. @z FHiiE
6H TN THEY, 26 2°SCNSAZ 5, 4453
KCNH2 Z#EThH o7 L ENb.

BIRe 0T, WA 22 S8 M0 3 X OISR IG5
MBI L T — S N RRMEIL DS, REFIO X 5
21 EETUYy 72295 QT EREFEMEORNR
DIEFNZONTIL, BlRTEES X F 2 LT v D EL)EE
fili, B X O PM/ICD (¥ &2 FMBIICEET A L b
BETHLEEZOLNS.
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