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Ventricular Fibrillation in a Patient with Prominent J
(Osborn) Waves and ST Segment Elevation in the Inferior
Electrocardiographic Leads:

A Brugada Syndrome Variant?

HARI KALLA, M.D., GAN-XIN YAN, M.D., Pu.D., and ROGER MARINCHAK, M.D.

From Lankenau Hospital, Wynnewood. Pennsylvania

J Cardiovasc Electrophysiol 2000

J Wave and ST Segment Elevation in the Inferior Leads
A Latent Type of Variant Brugada Syndrome ?

Makoto SAHARA,! MD, Kouichi SAGARA,! MD, Takeshi YAMASHITA,! MD,
Tsuyoshi ABE,' MD, Hajime KIRIGAYA,' MD, Misao NAKADA,' MD,
Hiroyuki IINUMA,! MD, Long-Tai FU.! MD, and Hiroshi WATANABE,! MD

. |
| Japanese Heart Journal 2002

Ventricular Fibrillation in a Patient with Prominent J
Wave in the Inferior and Lateral Electrocardiographic

Leads After Gastrostomy

NORIHIRO KOMIYA, RYO IMANISHI, HIROAKI KAWANO, RIYAKO SHIBATA,
MANABU MORIYA, SATOKI FUKAE, YOSHIYUKI DOI, KOJIRO NAKAO, SHINJI SETO,
and KATQU‘%UKE YANO
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Characterization of J wave in a patient with idiopathic
ventricular fibrillation
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HeartRhythm 2006

Tetsuji Shinohara, MD,* Nachiko Takahashi, MD,* Tetsunori Saikawa, MD,! Hironobu Yoshimatsu, MD*




What do we know about J-waves?

RETROSPECTIVE CASE-CONTROL STUDIES.

European Heart Journal &duance B ccess published October 23, 2009
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DRIGIN AL ARITICLE CLINICAL RESEARCH

Sudden Cardiac Arrest Associated
with Early Repolarization

{ I
I-Point Elevation in Survivors of Primary
Ventricular Fibrillation and Matched Contig

Incidence and Clinical Significance

Mode of onset of ventricular fibrillation
in patients with early repolarization
pattern vs. Brugada syndrome
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! fibrillation associated with J waves: Insights into alternative

) pathophysiology and risk stratification

!Ablhty of Tﬂ'mmal QRS Nutchmg to Dlstmglush Bemgn from
Malignant Electrocardiographic Forms of Early Repolarization

o fbe, MD, Takanon Ikeda, MO, FACC, Takehiro Tsukada, MD, Harohisa Ishiguro, MO,
ke Miwa, MO, Mutsumi Mivakoshi, MO, Hisaaki Mera, MO, Satoro Yuso, MD, Hideaki Yoshino, WD
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i Faisal M. Marchant, MD‘E’ Peter &. NDEEWDﬂhj?, MD&’ R':ll.'j? B. Wﬂiﬂﬁl’, MDA’ ROUND The presence of J wawes on BGs i relted 1o otzersed and were pronounced st nighttine: thiz was notthe came
E.E.J Sheldon M, Siﬂgh, MDb, .]EIEmj? M. Ru.skin, MDB, atd Vivek Y. Rﬁddjf, K L= hic ventricular fibriletan (VF). in the iiopathic YF mon-J-wave group and the contral J4ave
sxl VE The purpcse of this study was to investigate the qroup. High-frequency com?onents (‘uagalltone jndexj on fr_e-
S Recent studies have mggested that early repolarization (ER) might be associated with Pphysiology of J waves by assassing sk markes that reflect ?d”ij“;{;f:‘?“wfniagf‘;;“ ke with 1 waes in
20 up to 159 of idiopathic ventricular tachycardiafventricnlar fibrillation (V0 ¥F) cases physivlogic sbnormatites. P F :

[""malignant' ER). We aought to identify electrocardiographic featnres to distinguizh
benign from malignant variantz of BR, We reviewed the medical records for imoplant-
able-cardioverter defibrillators implanted at a single institution (1988 to 2003 to
identify cazes of i diopathic ¥T/%E, The electrocar diograrz were zeored for ER, defined
az a =0.1-m¥ elevation of the QRS-ST junction manifesting as J-point slurmring or
notehing in 2 contigunous leadz We also identified a cohort of 200 healthy age- and
gender-matched controlz with electrocardiographic findings previously identified as
normal BER (Mhenign'' ER cohort), Of 1,224 consecutive implantable-cardioverter defi-
brillator itnplantz, we identified 3% cazes of idiopathic WTIYFE, Of the 3% cazez, ¥ (23%)
demonztrated ER. During a mean follow-up of 7.2 + 4.6 yearz, the combined end point
of appropriate implantable-car dioverter defibrillator shocls or all-cause mortality oc-
cumred less frequently in cases of idiopathic ¥T/¥F with ER than in thoze without ER
[11% vz 30%, odds ratio 0.29, ?5% confidence interval 0.02 to 249, p = 0400, A
commparizon of the electrocardiograms bebween thoze with malignant BER and controls
detnonatrated that ORS qmotehine was ={ionificant]s more nrevalent amone coa2es when

05 The study enmlled 22 idiopathic WF Etents (17 men
WOTIEN; Mean 3]e 35 + 15 wears). Patents wens divided
o g o ps acconding to the presence arabance of 1 wawes,
lowring risk stratifiers were mspecsed: late potentials (LPs
restion abnormalbity marker) for 26 hours using 3 mewly
ped Agral-avereging system, and Tavave sfermans and OT
fion (repolarzston abnormality markes). Frequency-do-
3t e va rability (HEY)L which relects sutonamic mod-
. Al was mwesed. The esubs werecompared to those of
it L s ubjects with J waves and 30 with no J wawve, matshed
b= and gender o the idiopathic YF patents.

TS weves wene presentin 7 (5200 idiopathic MF patients.
idence of LPin the diopathic MFJ-wawe group was higher
n the idiopathic WF non-J4waee qrooup [GEe v 27%, P =
ncontrEet, repolarzstion s boo rrality maers did not differ
En the two geups. In the idiopathic WF J-wawe group,
i changes in LP pammeters (ORS RMES,,. LWS..) wene

COHCLUSION Idiopathic WF patients with J wawes bad 3 high
incidenoe of LP showing cirmdian vaiation with night =cen-
dancy. Jwaees iy be mo reclbzely azaocizted with depoBrzton
abnormality and autonamic modultion than with repoEnztan
abnormality.

KEYWOR D% Circadian wariztion: Depolizaton abn e ity Idio-
pathic ventricular fibnllabdon 1 wase: Late potentil

ABBREVIATIONS fORS = fitered QRS dumtio n: HF = high frequency:
HRW = heart. mte warabiin: LA5,, = durstion of lowe-am plitede
signaks [ =060 W) in terminal fitered ORS comples LF = ow fie-
quency; LP = Ete potential OT0 = OT dispersam BMS,, = oot
mean squane voltage of terminal o0 me of fitered QRS comp s
TWI = Tavane aliermans: UF = wentricular fibileton
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Prevalence of Early Repolarization in
Patients with Idiopathic VF and controls.

B Idiopathic VF
0)
58% ] Controls

319% 31% 32%

23%

i 9%
[5-@] 3% 204

Haissaguerre Rosso Nam Merchant Abe
NEJM 2008 JACC 2008 EHJ 2009 AJC 2009 HR 2010
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Early repolarization as a predictor of arrhythmic and
nonarrhythmic cardiac events in middle-aged subjects

M. Juhani Junttila, MD,” Jani T. Tikkanen, MD,” Tuomas Kenttd, PhD,” Olli Anttonen, MD,’
Aapo L. Aro, MD,‘t Kimmo Porthan, MD,‘t Tuomas Kerola, J'-"II),T Hami A. Rissanen, MSC,Q

Paul Knekt, MD,* Heikki V. Huikuri, MD"

From the "Medical Research Center Oulu, University of Oulu and University Hospital of Oulu, Oulu, Finland,
"Department of Internal Medicine, Pdijidr-Heéme Central Hospital, Lahti, Finland, *Division of Cardiology
Heart and Lung Center, Helsinki University Central Hospital, Helsinki, Finland, and S National Institute Jfor

Health and Welfare, Helsinkd, Finland.

BACKGROUND Early repolarization (ER) in the inferior/lateral
leads predicts mortality, but whether ER is a specific sign of
increased risk for arrhythmic events is not known.

OBJECTIVE The purpose of this study was to study the assodation of
ER and arrhythmic events and nonarrhythmic morbidity and mortality.

METHODS We assessed the prognostic significance of ER in a
community-based general population of 10,846 middle-aged sub-
jects (mean age 44 * 8 years). The end-points were sustained
ventricular tachycardia or resuscitated wventricular fibrillation
(VT-VF), arthythmic death, nonarrhythmic cardiac death, new-onset
atrial fibrillation (AF), hospitalization for congestive heart failure,
or coronary artery disease during mean follow-up of 30 = 11 years.
ER was defined as =0.1-mV elevation of J point in either inferior or
lateral leads.

RESULTS After including all risk factors of cardiac mortality and
morbidity in Cox regression analysis, inferior ER (prevalence 3.5%)
predicted VF-VT events (n= 108 [1.0%]) with a hazard ratio (HR) of
2.2 (95% confidence interval [CI] 1.1-4.5, P = .03) but not
nonarrhythmic cardiac death (n = 1235 [12.2%)]), AF (n = 1659
[15.2%]). congestive heart failure {(n = 1752 [16.1%]), or coronary

artery disease (n = 3592 [32.9%]) (P = NS for all). Inferior ER
predicted arrhythmic death in cases without other QRS complex
abnormalities (multivariate HR 1.68, 95 % CI 1.10-2.58, P = .02)
but not in those with ER and other coexisting abnormalities in QRS
morphology (HR 1.30, 95% CI 0.86-1.96, P = .22).

CONCLUSION ER in the inferior leads, espedally in cases without
other QRS complex abnormalities, predicts the occurrence of VT-VF
but not nonarrhythmic cardiac events, suggesting that ER is a
specific  sign  of increased wulnerability to wentricular
tachyarrhythmias.

KEYWORDS Sudden death; Electrocardiogram; J waves; Early
repolarization; QRS abnormality

ABBREVIATIONS AF = atrial fibrillation; CAD = coronary artery
disease; CHF = congestive heart failure; CI = confidence interval;
ER = early repolarization; HR = hazard ratio; LVH = left ventricular
hypertrophy; VWF = ventricular fibrillation; VT = wentricular
tachycardia

(Heart Rhythm 2014;11:1701-1706) ® 2014 Heart Rhythm Society.
All rights reserved.

Conclusions—We found no significant association between any components of early repolarization and cardiac

mortality. (Circulation. 2011;124:2208-2214.)
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Oh my God, I have a J wave in my ECG!




PREVALENCE OF J-WAVES

60

m All
Males
Females

I I

30-39 40-49 >60
Age group

Panicker HeartRhythm 2012




Effects of age and gender on J-point and ST-segment in the

healthy population

T-wave amplitude
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When should we worry?




Approach to early repolarization.

Clinical clues:

1. Gender.

2. History of syncope.
3. Familial sudden death?



Influence of Gender on the Incidence of J-Point

Elevation in the Different Patient Groups

60

Any J-point elevation |J-point elevation > 1 mm
50

B Males
B Females

40

30

20

10 ~
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Control Young Idinﬁathic Control Young Idinﬁgthi-:

Adults Athletes F Adults Athletes

Rosso (Viskin), JACC 2008



Risk stratification of early repolarization

History of symptoms: syncope?

Vagal syncope Malignant syncope

1

4

lgnore the ECG lgnore the ECG

Leave him alone Investigate despite
despite ER + absence of ER



Risk stratification of early repolarization

Familial history of sudden death?

YES No
Ignore the ECG Ignore the ECG

Investigate despite = Leave him alone
ER - despite ER



EXFEDTED FUBLICATION

The Early Repolarization Pattern in
the General Population

Clinical Correlates and Heritability

Peter A. Noseworthy, MD,*t Jani T. Tikkanen, MB 3 Kimmo Porthan, MD,§

Lasse Oikarinen, MD, PHD,% Arto Pietila, M5C,Y Kennet Harald, M5C,9 Gina M. Peloso, MA #*
Faisal M. Merchant, MD,* Antti Jula, MD, PHD,§ Heikki Vaininen, Lic 5c,§||

Shih-Jen Hwang, PHD#11 Christopher J. O'Donnell, MD, MPH,#11 Veikko Salomaa, MD, PHD.¥
Christopher Newton-Cheh, MD, MPH,*t# Heikki V. Huikur, MD#

Boston, Cambridge, and Framingham, Massachusetts; Oulu, Helsinki, and Turku, Finland;

and Betppr—

Third generation Framingham Heart Study.
Total: 9,444.
5% of ALL had early repolarization.
12% of siblings of individuals with ER also
had ER [Odds ratio 2.2 (1.0 -4.9)]




Prevalence of J-Point Elevation in
Sudden Arrhythmic Death Syndrome Families
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ldentification of large families with
early repolarization syndrome

Gourraud, JACC
2012 |
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How common is a history of sudden death among
patients with idiopathic VF ?

ldiopathic VF with ldiopathic VF with
early repolarization. normal ECG
16% 9%

Haissaguerre, NEJM 2008.

0 0

Rosso, JACC 2008.

14% %

Abe, Heart-Rhythm 2010.



Risk stratification of early repolarization

The ECG: which features?



Early repolarization pattern in patients with SQTS,
controls with short QT and controls with normal QT.

60%

40%

20%

Watanabe (Shimizu), HeartRhythm 2010
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Watanabe, Shimizu, et. al. HeartRhythm 2010
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Male, 33 years old.

Idiopathic VF
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How to distinguish malignant from
benign early repolarization ?

Type of early repolarization

J-wave > QRS slurring > St-elevation

Rosso, JACC 2008
Merchant, AJC 2009

Amplitude of the J-wave.

2+0.9vs. 1.2+ 0.4 Haissaauerre. NEIM 2008
1.4 vs. 0.9 (N.S.) Rosso, sacc 2008

>2 mm=High risk Tikkanen, NEJM 2009



Idiopathic-VF: arrhythmic storm with giant J-
wave responsive to isoproterenol

)\JFM/MNH"M\/-/
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Bernard JICE 2009




Bradycardia-dependent J-wave augmentation.

Haissaguerre, JCE 2008



PAUSE DEPENDENT J-WAVE AUGMENTATION
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| j__, E

J-amplitude
p<0.0001
1

Miyazaki H. Circ.Journal 2013
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Distribution of J-waves and early repolarization

Patients without VF Patientwith VF

Anterolateral
leads

Anteroseptal
leads

7 )
/A Inferior and
anterolateral leads

- Inferior leads

A

Rosso (Viskin) HeartRhythm 2011




OFRIGINAL ARTICLE

Long-Term Qutcome Associated with Early
Repolarization on Electrocardiography

Jani T. Tillkanen, B.S., Olli Anttoren, M.D., M. Juhani Junttila, M.D.,
Aapo L. Aro, M.D., Tuomas Kerola, M.D., Harri A. Rissanen, b.Sc.,
Antti Reunanen, M.D., and Heilli ¥, Huiliuri, M.D.

ARITRACT

BACKGROUND
Barly repolarization, which is characterized by an elevation of the QRE-ST junction
(Jpoint) in leads otherthan ¥V, throughV, on 12-lead electrocardiography, has been
assoriated with valnerability to ventricalar fibrillation, bt little is lenown abowut the
prognoctic significance of this pattern in the general population.

METHO DS
We assessed the prevalence and prognostic significance of early repelarization on
12-lead electrocardicgraphy in a commaunity-based general population of 10,8464 mid-
dle-aged subjerts (mean [15D] age, 4448 years). The primary end polnt was death
from rardiaec causes, and secondary end peoints were death from any canse and death
from arrhythmia duaring 2 mean follow-up of 30411 years. Barly repolarization was

Tikkanen, N Engl J Med 2009 & REVISITED [Hon (501 mV or»0. 2V} in elther
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Early Repolarization: Electrocardiographic Phenotypes Associated with Favorable
Long-Term Outcome
Jani T Tikkanen, Juhani M Junttila, Olli Anttonen, Aapo L Aro, Samuli Luttinen, Tuomas Kerola,
Solomon J Sager, Harm A Rissanen, Robert J Myerburg, Antti Reunanen, and Heikki Vv Huikuri
CIRCULATIONAHALDTIOMDI4068 [R1]




Only the “plain-type” ST —segment predicts long-term
arrnythmic risk in patients with early repolarization.

Tikkanen, Circulation 2011.
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1-Point Hevatwn m Survivors of Primary
Ventricular Fibrillation and Matched Control Subjects

Incidence and Clinical Significance

Distinguishing “benign” from “malignant early repolarization:”
The value of ST-segment morphology.

A \ B
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Distribution of ascending vs. horizontal
ST elevation among patients with J-waves

Patients with J-point elevation or slurred-R-wave.
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Distribution of ascending vs. horizontal

ST elevation among patients with J-waves

Patients with J-point elevation
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Will you still need me, will you still feed me, when I'm 64...

. NO J-point elevation
J-point elevation >0.2 mV

0.6: in Inferior Leads.
0.4
0.21

Follow-up O 10 20 30 40 years
T ] ] T

i
Age 44 54 64 74 84 years




Clinical Characteristics and Prevalence of Early Repolarization
Associated With Ventricular Arrhythmias Following Acute
ST-Elevation Myocardial Infarction

Ravi B. Patel, MD*", Leonard Ilkhanoff, MD*"", Jason Ng, PhD®, Moulin Chokshi, MD?,
Anas Mouchli, MD?, Satish Jacob Chacko, MD?, Haris Subacius, MA®, Sanjay Bhojraj, MD?,
Jeffrey J. Goldberger, MD, MBA#®*® and Alan H. Kadish, MD*"*

Notch Inferior Anterolateral
7

Slurring
: V4

—
Horizontal

ST

Slurring V5 Slurring

;N otch

—A_ﬂ\!—/;
{ Slurring

—>
Horizontal

ST

AMJ 2012



Early repolarization pattern is associated with ventricular
fibrillation in patients with acute myocardial infarction

Boris Rudic, MD,* Christian Veltmann, MD,* Esther Kuntz,* Michael Behnes, MD,* Elif Elmas, MD,*
Torsten Konrad, MD,* Jiirgen Kuschyk, MD,* Christel Weiss, PhD,T Martin Borggrefe, MD,*
Rainer Schimpf, MD*

From the *Ist Department of Medicine-Cardiology, University Medical Centre Mannheim, and "Institute of Medical
Statistics and Biometry, Medical Faculty of Mannheim, University of Heidelberg, Mannheim, Germany.
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B Horlzontal/descending ER varlant  ® Ascending ER varlant

Heabiy vohumirer M1 without VF th VF Miopatic VFISCD
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Risk of dropping dead

(asymptomatic young individuals).

Someone With With J-waves
like me J-Waves and malignant S’

11 : 100.000
3 : 100,000 X14
X4 -|: —

Rosso, Viskin, HeartRhythm 2012



Approach to the patient with ER

Malignant syncope Asymptomatic

4

4

lgnore the ECG “simple ER”

3

!

Treat him regardless Ignore the ECG
ER +



Approach to the patient with ER

Diffuse J waves e

Asymptomatic but 5 >2mm -
. Higher amplitude at night e
bad IOOklng ER Post pause J wave e

augmentation

‘ Flat ST -

Consider ILR

4

NSVTs, frequent short = Treat the patient
coupled PVCs
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