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Ro1 loan nhip di truyén

- HO1 chirng QT dai
- Hoi ching QT ngan

- HO1 chirng Brugada
- Ta1 cuc sOm

- Bénh co tim that phai sinh loan nhip
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Nam pha cua dién thé hoat dong
(five phases of action potential)

40

Phase 1

Phases 0: khir cuc nhanh;
Phases 1,2,3: ta1 cuc;
Phases 4: khtr cuc cham/
mo co ty dong tinh
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ECG: Rai loan nhip di truyén

Cac dong ion chinh hoat hda cac giai doan cua

Pham
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Vinh

D

D

D

dién thé hoat dong

nase 0: sodium currents
nase 1: Ito (transient outward polassium current)

nase 2: calcium current, sodium calcium exchange

currents
* Phase 3: 1., (delayed rectifier potassium currents)
 Phase 4: If (pacemaker currents)



ECG: Rai loan nhip di truyén

Céac dong ion gop phan hinh thanh dién thé hoat dong

Depolarizing Currents
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ECG: Rai loan nhip di truyén
POAN QT

* QT = biéu hién thoi gian khir cuc va tai cuc co tAm that
* Poan QT: tir dau soéng Q (hoic R néu khong co Q) dén cudi song T.

* Thot gian QT phu thudc vao tan so tim = tinh QTc (thoi gian hiéu
chinh QT theo tan s6 tim) theo cong thirc Bazett.
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ECG: Rai loan nhip di truyén

Cach do QT

madmum
Yape

MAXIMLIM
dope
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Isaelacticline / Isoelectric line /
‘ L . ) 1 J
QT Interval QT Imerval
- Po ¢ DII, V5 hoac V6

Lay doan QT dai nhat
Loai bo song U

Diém cudi: ké duong thang tir doc xudng song T gip duong dang dién

“ Pham
v Nguyen

Vinh




ECG: Rai loan nhip di truyén

Gia tr1 QT binh thuong

- QT kéo dai khi QTc nam > 440 ms; nir > 460 ms
- QTc > 500 ms: ting nguy co r6i loan nhip (xoan dinh), dot ti.
- QT ngan khi QTc < 350 ms

- Thong thuong: QT <2 RR trudce do
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ECG: Rai loan nhip di truyén

HOI CHUNG QT DAI

- QT dai + yéu to tang nguy co dot tir (thang diém Schwartz)

- Bao gom:
* QT dai mac phai
* QT da1 bam sinh
"Pham
v Nguyen
Vinh 9




ECG: Rai loan nhip di truyén

Pinh nghia QTc dua vao tuoi, gidi

Prolonged | Borderline
Group aTe. s QTe. s Reference Range, s
Children and adolescents (< 15 y) | =0.46 0.44-046 | < 0.44
Men 0.43-0.45 |<0.43
Women 0.45-0.46 |<0.45

Nguyen

"Pham TL: Sovari AA. et al. Long QT Syndrome. Emedicine. Medscape. Com Dec 2015
» Vinh



ECG: Réi loan nhip di truyén
QT kéo dai mac phai (1)

- Do thudc: thudc chong loan nhip (amiodarone), thudc chong tram
cam 3 vong, dan xuat cua phenothiazine, terfenadine, va mot so
thudc khac. QT kéo da1 do song T dan rong.

- Do 16i loan dan truyén trong that: phi dai that, dan that, bloc nhanh.
QT dai do dan QRS.

- Ha canxi mau: thiéu nang can giap, thiéu vitamin D, kém hép thu,
tang urea mau. QT kéo dai1 do ST keo dai.
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ECG: Réi loan nhip di truyén
QT kéo dai mac phai (2)

- Nghién ruou

- Thiéu mau cuc bé: gial doan sau NMCT, bénh mach vanh nang.

- Céc bénh tham nhiém: amyloidosis tim, da u tiy, bénh spure.

- Viém co tim, giai doan sau cua vi€ém mang ngoai tim

- Chay mau duéi nhén, xuat huyét ndo. QT dai do song T rong, khong 10.
- HO1 chirng sa van hai 1a

- Ha kali mau: do song T hoa lan véi song U

" Pham
v Nguyen
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ECG: Rai loan nhip di truyén

ECG: Ha K* mau
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13



ECG: Réi loan nhip di truyén

ECG: QT dai1 do ha canxi

QTc 510ms due to hypocalcaemia
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ECG: Réi loan nhip di truyén

_____ QTc 630ms with
widespread T wave
inversion due to
subarachnoid
haemorrhage
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ECG: Rai loan nhip di truyén

ECG: QT dai do ha than nhiét
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ECG: Rai loan nhip di truyén

Hoi ching QT dai bam sinh (LQTS)

- R6i loan di truyén lién quan dén kénh natri hozc kali nhanh

- QT dai + ngat |

noac dot tir do nhip nhan!

1 that da dang hay rung that

- QT da1 khong -

kem diéc bam sinh: hoi c!

hirng Romano-\Ward

- QT dai kém diéc bam sinh (hiém gip): hoi chung Jervell/Lange-

Nielsen.
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ECG: Rai loan nhip di truyén

Phan nhom LQTS

- LQT1: gip 25% — 30%, lién quan dot bién gen KCNQ1. ECG co
song T day rong khot phat sém.

- LQT2: gip 35% - 40%, lién quan dot bién gen KCNH2. ECG ¢6
song T hai dinh va bién do thap.

- LQT3: lién quan dén dot bién gen SCN5SA. ECG c¢6 ST dang dién
kéo dai voi song T xuat hién mudn

" Pham
v Nguyen
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ECG: Rai loan nhip di truyén
ECG: H/c QT dai1 bam sinh

Figure A. LQT1 B.LQT2 C.LQT3

I WW LV\_.\LI\.AL h A ” : A. LQT1 —séng T day rong,

khot phat som
B. LQT2—song T hai dinh va

VF Al ha 4 4 ‘ i WY bién d dign the thap
C. LQT3 —doan ST dang dién

kéo dai véi song T khoi
phat mudn.
V5 ‘ p A ”

“Pham TL: Moss Al et al. ECG T-wave patterns in genetically distinct forms of the hereditary long QT syndrome.

ﬂﬁ.‘fg ™ Circulation. 1995:92:2929-2934 19




ECG: Rai loan nhip di truyén

Tiéu chuan chén doan LQTS
(Thang diém Schwartz)

Dac diém

>

Piem

Dién tam do

QTc (tinh theo cbng thirc Bazett)
+ >480 ms

+ 460—-470 ms

+ 450 ms va gidi ham

QTc ¢ pht thtr 4 giai doan hoi phuc khi 1am trac nghiém gang sirc > 480 ms

Xoin dinh

Séng T luan chuyén

S6ng T ¢6 khac ¢ 3 chuyén dao

TST theo tudi thap (tré em), TST thap dudi bach phan vi tht hai theo tudi

Ol [N PRI DN W
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ECG: Rai loan nhip di truyén

4
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Ticu chuén? chan doan LQTS
(Thang diém Schwartz) (tt)

Bénh sir lam sang

Ngat (khong tinh diém cho dong thoi ngat va xoan dinh)

+ CO stress 2
+ Khong co stress 1
Piéc bam sinh 0,5
Tién sir gia dinh

Thanh vién khac trong gia dinh duoc chan doan xac dinh c6 hoi chung QT dai |1
C6 thanh vién trong gia dinh dot tir (trude tudi 30) 0,5

<1 diém: it cO khd ndang; 1,5 — 3 diém: khd ndng trung binh; > 3,5 diém: khd ndng cao

mdc hi chieng QT dai

21



HOI CHUNG QT NGAN

* H/c QT ngan: 1a r6i loan lién quan dén khir cuc nhanh, c6 thé mac phai
hoac bam sinh.
* ECG:
- QTCc <330 ms ¢ nam va QTc < 340 ms ¢ nw (co1 1a ho1 chung QT
ngan ngay ca khong co tri¢u ching).
- Hau hét khong c6 doan ST, song T bat dau ngay sau QRS, song T
nhon va hep.

" Pham
v Nguyen
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ECG: Rai loan nhip di truyén

ECG: Hoi chirng QT nean
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ECG: Rai loan nhip di truyén
HO1 chung QT ngan mac phai

* Tang than nhiét

* Tang kali mau

* Tang canxi mau: suy than man, thoai hoa xo nang xuwong do
cuong can giap, ngd doc vitamin D, u tuong bao.

* Toan chuyén hoa

» Do thudc digitalis

" Pham
v Nguyen

Vinh
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ECG: Rai loan nhip di truyén

ECG: QT ngan do ting canxi mau

II avL va Vs

111 avre v3 vé

S e A#:L*A/Lqﬂ/\_' I A~

Marked shortening of the QTc (260ms) due to hypercalcaemia

Vinh

“ Pham
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ECG: Rai loan nhip di truyén

Hoi ching QT ngan bam sinh

» Bénh rat hiém, it gip hon hoi ching QT kéo dai
» CO lién quan dén dot bién gen.

» Bénh nhéan c6 QT ngan va ¢6 yéu to ting nguy co dot tir do tim.

" Pham
v Nguyen

Vinh
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ECG: Rai loan nhip di truyén

Tieu chuan chan doan ho1 chirng QT ngan

Dac diém Diém

Dién tam do

QTc (tinh theo cong thirc Bazett)
+ <370 ms
+ <350 ms
+ <330 ms

Rlw N P

Khoang cach diém J — dinh song T < 120 ms

Bénh sir lam sang

Tién str ngung tim dot ngdt

C0 ghi nhan nhip nhanh that da dang hodc rung that

Ngat khong giai thich duoc

LN

Rung nhi

" Pham
v Nguyen

Vinh




ECG: Rai loan nhip di truyén

Tiéu chuan chan doan hoi chimg QT ngan (tt)

Pic diem Piém
Tién sir gia dinh
Thé hé thir nhat hodc thé hé thir hai c6 kha ning cao mac hoi|2
chimg QT ngan
Thé hé thr nhat hodc thé hé tha hai dot tir do tim voi tor thiét am|1
tinh
Ho1 chirng dot tor ¢ tré em 1
Kiéu gen
Kiéu gen duong tinh 2
Dot bién khong xac dinh duge gen thi pham quan trong 1

< 2 diém: kha nang thap; 3 diém: khd ning trung binh; > 4 diém: khd ndng
cao mdac héi chirng QT ngin

Vinh 29

" Pham
v Nguyen




ECG: Rai loan nhip di truyén

HOI CHUNG BRUGADA

» Bénh c6 yéu 6 di truyen gia dinh, tinh troi,

* Nam/ntt = 8:1

» Loan nhip thudng xay ra ¢ do tudi > 40, c6 nguy co ddt tir cao.
» Bong Nam A 1a vung dich té.

* HO1 ching dac trung bo1 ST chénh 1én ¢ cac chuyén dao nguce phai
(V1- V3) khong do nguyen nhén thiéu mau cuc bo co tim, ro1 loan
dién giai va khong c6 bénh tim thuc thé.

" Pham
v Nguyen

Vinh
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ECG: Rai loan nhip di truyén

4

Cac dang DTD Brugada

Type 1 Type 2 Type 3
- Bién do song J >2 mm >2 mm >2 mm
- Song T Am Duong/2 pha  |Duong
- Dang ST-T Dang 16i Dang yén ngua |Dang yén ngua

Poan ST phan tin clng

Hudng xudng

dan

T>1mm

T>1mm

Pham
Nguyen
Vinh
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ECG: Rai loan nhip di truyén

Cac type DTD Brugada

type 3
V1 . \’ W 2
N AL AL Dype 1: ST chénh lén dang vom > 2 mm,
'—ﬂ fv—-\' A‘L\r/—\ T ddo ¢ VI va/hodc 12
" 9 EREEE | Type 2: ST chénh lén dang yén ngua,

diem J > 2 mm, céng T duwong ¢ VI va
/hoac V2, phdn cuoi cua doan ST con
chénh lén > 1 mm

Type 3: giong nhw type 2 nhung phdan
cudéi doan ST chénh lén < 1 mm

V3

V4

V5

11 mV

V6

“ Pham
v Nguyen

Vinh
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ECG: Réi loan nhip di truyén

" Pham
v Nguyen

Vinh

ECG: Brugada type 1
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Bénh nhan nam, 37 tudi. ECG: Brugada type 1.

33



ECG: Rai loan nhip di truyén

o
v Nguyen

Vinh

ECG: Brugada type 1

Bénh nhan nam 42
tu6i, ECG:
Brugada type 1

34



ECG: Réi loan nhip di truyén

ECG: Test an no

e LT T iEamEs L, /’\A%*, o

=t L—J%LVJ /\\_JAJ 1%

___________________________________

BN nit, 57 tudi,
ngat + dién tam do
Brugada type 2 (khi

lam test an no)
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ECG: Rai loan nhip di truyén

TAI CUC SOM

» Pién tim tai cuc sém gip khoang 5%- 13% trong dan so
» Thuong thay ¢ ngudi tré, van dong vién hay ngudi My goc Phi
« Nam gi6i chiém 75%.

» Trudc day coi 1a 1anh tinh, nhung gan day thay c6 lién quan dén
tang nguy co dot tu do tim.

e Sur két hop gitra dién tam dd tai cuc sém va rung that hoac dot tur
do tim goi la hd1 chirng ta1 cuc sém (con go1 1a hd1 chirng song J).

» Triéu chung roi loan nhip gay dot tr thuong xay ra sau 55 tuoi.

" Pham
v Nguyen

Vinh



ECG: Rai loan nhip di truyén

Tiéu chuan ECG

= ST chénh 1én véi diém J > 0,1 mV (1 mm) ¢ > 2 chuyén dao gan
nhau ¢ vung bén hoac dudi, c6 dang khac hay moc.

= QRS <120 ms

" Pham
v Nguyen

Vinh
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ECG: Rai loan nhip di truyén

Dang song J trén dién tam do

A Notching Example B Slurring Example

Inferior Leads Lateral Leads Inferior Leads Lateral Leads

A. dang moc (miii tén).

%
:
:
&

. B. dang khac (mi tén)

aVvF / ’\ ' aVF __\J L—’\/-

” Pham
v Nguyen

Vinh TL: Circ Arrhythm Electrophysiol. 2010;3:489-495 38




A

ECG: Réi loan nhip di truyén

6c (fish hook)
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ECG: Réi loan nhip di truyén

ECG: Ta1 cuc sOm

ST chénh 1én > 1
mm va song J co
moc (V4-V6) va
khac (11, II, aVF)

N
v Nguyen

Vinh 40




ECG: Réi loan nhip di truyén

ECG: Ta1 cuc sOm
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ECG: Rai loan nhip di truyén

BENH CO TIM THAT PHAI SINH LOAN NHIP

* Hiém gap, ‘pat dau tur tu01 thanh thleu nién, li€n quan dén gen gay thoai
hoa tién trién mo lién két ctia that phai, t€ bao co that phai dugc thay
thé bdi moé md va mo soi.

» Thuong gay r6i loan nhip that va ting nguy co dot tu.

* Biéu hién ECG gdom:

- Bat thuong tai cuc
- Bat thuong khiur cuc/ roi loan dan truyén
- R6i loan nhip that
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ECG: Rai loan nhip di truyén

Tiéu chuan chan doan BCTTP sinh loan nhip

Diagnostic Terminology for Revised Criteria

» Definite diagnosis: 2 major criteria, or 1 major and 2 minor criteria, or 4 minor
criteria from different categories

» Borderline: 1 major criterion and 1 minor criterion, or 3 minor criteria from
different categories

» Possible: 1 major criterion, or 2 minor criteria from different categories

Nguyen

" Pham  T]: 2010 ESC Revised ECG Related Task Force Criteria for Diagnosis of Arrhythmogenic Right Ventricular
v vinh  Cardiomyopathy/Dysplasia )



ECG: Rai loan nhip di truyén

Tieu chuan
v€ hinh anh
bat thuong
cau truc (1)
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l. Global and/or Regional Dysfunction and Structural Alterations

Major Criteria

By two-dimensional echocardiography:
Regional RV akinesia, dyskinesia, or aneurysm and one of the following (end
diastole):
Parasternal long-axis view of RVOT (PLAX) =32mm (=19mm/m?)
Parasternal short-axis view of RVOT (PSAX) 236mm (=21mm/m?)

or
Fractional area change <33%
By MRI:
Regional RV akinesia, dyskinesia, or dyssynchronous RV contraction and one
of the following:
Ratio of RVEDV to BSA 2110mL/m? (male) or 2100mL/m? (female) or RVEF
<40%
By RV angiography: Regional RV akinesia, dyskinesia, or aneurysm

TL: 2010 ESC Revised ECG Related Task Force Criteria for Diagnosis of Arrhythmogenic
Right Ventricular Cardiomyopathy/Dysplasia 44




ECG: Rai loan nhip di truyén

Tieu chuan
v€ hinh anh
bat thuong
cau truc (2)

Vinh
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Minor Criteria

By two-dimensional echocardiography:
Regional RV akinesia or dyskinesia and one of the following (end diastole):
PLAX RVOT 229 to <32mm (216 to <19mm/m?)
PSAX RVOT 232 to <36mm (=18mm to <21mm/m?)

or
Fractional area change >33% to <40%
By MRI:
Regional RV akinesia, dyskinesia, or dyssynchronous RV contraction and one
of the following:
Ratio of RVEDV to BSA =100 to <110mL/m? (male) or 2100 to <110mL/m?
(female) or RVEF <40% to <45%

TL: 2010 ESC Revised ECG Related Task Force Criteria for Diagnosis of Arrhythmogenic
Right Ventricular Cardiomyopathy/Dysplasia 45




ECG: Rai loan nhip di truyén

Tiéu chuan vé md hoc

Il. Tissue Characterization of Wall

Major Criteria

Residual myocytes <60% by morphometric analysis (or <50% if estimated), with
fibrous replacement of RV free wall myocardium in at least one sample, with or
without fatty replacement of tissue seen on endomyocardial biopsy

Minor Criteria

Residual myocytes 60% to 75% by morphometric analysis (or 50% to 65% if
estimated), with fibrous replacement of RV free wall myocardium in at least one
sample, with or without fatty replacement of tissue seen on endomyocardial biopsy

Nguyen

" Pham TL: 2010 ESC Revised ECG Related Task Force Criteria for Diagnosis of Arrhythmogenic
v Vinh Right Ventricular Cardiomyopathy/Dysplasia



ECG: Rai loan nhip di truyén

Tiéu chuan dién tdm do (1)

lll. Repolarization Abnormalities

Major Criteria

Inverted T waves in right precordial leads (V,, V,, and V;) or beyond in individuals
>14 years of age (in absence of complete right bundle branch block QRS 2120msec)

Minor Criteria

Inverted T waves in leads V; and V, in individuals >14 years of age (in absence of
complete right bundle branch block) orin V,, V;, or V,

Inverted T waves in leads V,, V,, V5, and V, in individuals >14 years of age in presence
of complete right bundle branch block

Pham
"'. ; Nguyen TL: 2010 ESC Revised ECG Related Task Force Criteria for Diagnosis of Arrhythmogenic
Vinh Right Ventricular Cardiomyopathy/Dysplasia



ECG: Rai loan nhip di truyén

Tiéu chuér}
dién tam do

(2)

IV. Depolarization/Conduction Abnormalities

Major Criteria

Epsilon wave (reproducible low-amplitude signals between end of QRS complex to
onset of T wave) in right precordial leads (V, to V;)

Minor Criteria

Late potentials by signal-averaged ECG in at least 1 of 3 parameters in absence of
QRS duration 2110msec on standard ECG

Filtered QRS duration =114msec

RMS voltage of terminal 40msec <20pV

Terminal activation duration of QRS =55msec measured from nadir of S wave to end
of QRS complex, including R" in V,, V,, or V5 in absence of complete right bundle
branch block

BSA, body surface area; PLAX, parasternal long-axis; PSAX, parasternal short-axis; RVEDV,
RV end-diastolic volume; RVEF, RV ejection fraction; RVOT, RV outflow tract.

Ph
" Ngir;en TL: 2010 ESC Revised ECG Related Task Force Criteria for Diagnosis of Arrhythmogenic
* Vinh Right Ventricular Cardiomyopathy/Dysplasia 48




ECG: Roi

loan nhip di truyén

Tiéu chuan dién tdm do (3)

V. Arrhythmias

Major

Minor

« Nonsustained or sustained ventricular tachycardia
of left bundle-branch morphology with superior
axis (negative or indeterminate QRS in leads (I, 11,
and a\vF and posifive in lead avL)

« Nonsustained or sustained ventricular tachycardia
of RV oufflow configuration, left bundle-branch
block morphology with inferior axis (positive QRS
in leads Il, [ll, and aVF and negative in lead avLl)
or of unknown axis

» >=300 ventricular exirasystoles per 24 hours
(Holter)

4
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ECG: Rai loan nhip di truyén

Tiéu chuan tién su gia dinh

V1. Family history

Major

Minor

« ARVC/D confirmed in a first-degree relative who
meets current Task Force criteria

« ARVC/D confirmed pathologically at autopsy or
surgery in a first-degree relative

« |deniification of a pathogenic mutationT
categorized as associated or probably associated
with ARVC/D in the patient under evaluation

« History of ARVC/D in a first-degree relative in
whom it is not possible or practical to determine
whether the family member meets current Task
Force criteria

« Premature sudden death (<35 years of age) due to
suspecied ARVC/D in a firsi-degree relative

« ARVC/D confirmed pathologically or by current
Task Force Criteria in second-degree relative

Pham
Nguyen
Vinh
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ECG: Rai loan nhip di truyén

ECG: BCTTP sinh loan nhip

e

60ms Song T dao tir V1-V4 va keo
dai thot gian hoat hoa phan

w A %M cudi QRS > 55 ms do tir phan
thap nhat cua song S dén cuoi

phtrc bo QRS ¢ V1.

Pham
.V.Nguyen TL: Marcus Fl, et al. Eur Heart J. 2010;31:806-814
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ECG: Rai loan nhip di truyén
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ECG: song epsilon

Mw ;

V3

b

TL: Kies P, et al. Arrhythmogenic right ventricular cardiomyopathy/dysplasia:
screening, diagnosis, and treatment. Heart Rhythm.2006;3(2):225-234)
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ECG: Rai loan nhip di truyén

ECG: NNT/ BCTTP sinh loan nhip

Nhip nhanh that dang bloc
nhanh trai voi truc 1éch trai

! avL v2 vs  trong bénh co tim that phai
~ sinh loan nhip

PN, AAM/V\MYVWVVW/\MA/\/\M I

m aVF V6

"‘ Efg“:‘;;‘en TL: Hoffmayer KS, et al. Electrocardiographic pattern of ventricular arrhythmias in

Vinh arrhythmogenic right ventricular dysplasia/cardiomyopathy. Physiol. 2012;3:23 53



ECG: Réi loan nhip di truyén

ECG: BCTTP sinh loan nhip
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ECG: R&i loan tai cwe v&i T(-) V1->V3, rdi loan khir cuc vai séng epsilon & V1, V2
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ECG: Réi loan nhip di truyén
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ECG: BCTTP sinh loan nhip
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ECG: truc QRS -150, T(-) V1-V3, nhip nhanh that khong kéo dai dang block nhanh trai
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ECG: Réi loan nhip di truyén

ECG: BCTTP sinh loan nhip
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ECG: Rai loan nhip di truyén

Late potentials

Late potentials are thought to be caused by early afterdepolarizations of cells in the right ventricle (in ARVD). Their amplitude is often too small to show up on a normal
ECG. However, when multiple QRS recordings (typically 230 consecutive QRS complexes) are averaged, random noise is filtered out and late potentials can show up.
Such a recording is called a Signal Averaged ECG (SAECG). The ARVD taskforce has published a document with recommended settingsé to record an SAECG in
ARVD.

Criteria for late potentials on a signal averaged ECG [1][2]

. filtered QRS duration > 114ms @ Imsw 0w
« terminal (last 40ms) QRS root means square (RMS) voltage < 20 pv

LAS > 18 ms

||II

« low amplitude (<40 pVv) signal (LAS) duration > 38ms
« Noise should be minimal with a standard deviation of the TP segment of < 1 pV

L
noise TP SiDey < 1uV
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