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ECG la mét mdy do hiéu dién thé

Nut xoang

™




Minh hoa ?
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Ban chat cla dién tAm dd co ban.

* Dién thé cla co tim la tdbng hop cac dién thé nhd.
* DUng dién cuwc dé ghi lai dién thé dé.



Pién thé co tim

« Tong cac dién thé nho

« La mot dién thé co
chiéu va cuong do . .
réng. L




SU HINH THANH CAC SONG Trén ECG




Hé théng dan truyén tim

i N
Sinus Node L =
o :
Right Atrium — C A N | eft Atrium
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AV Node
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Right Ventncle ‘k‘/( J ™ Left Ventricle
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Su dan truyén binh
thuong

Node

5———7

His Bundle

Right Right Bundle
Ventricle \ M=g4  Branch

Left Bundle
Left Anterior
Branch Fascicle \

4(//1I\-—’/’ Lot
Left Posterior Ventricle
Fascicle




Cac mat phang clia ECG

* M3t phang tran




Chest Leads in the Horizontal Plane

chest leads V; to Vg




- ANATOMY AND PATHOLOGY

Cac mat phang trén
ECG
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LAy mOt té bao co tAm that..

na O: QRS

na 1:J point
na 2: Doan ST
na 3:Song T

na 4: Doan TQ.

4 ........... I’hasSO-’S ......... ’:g

-
.

QT Inéerval i

Electricak Systole

J Point |

:| | (Phase 1):
P
e /N YW wdy LA
A
ST Segment T Wave i GRS

(Phase 2) (phase 3) (Phase 0)






Cac song trén dién tam do

* p: song kh& cuc nht
* Phirc bé QRS: khir cuc that
e SOng T: tai cwc that

P Phirc bd
QRS



Cac khoang trén ECG

e PR: th&i gian dan truyén ti nhi
tdi that
* QRS: thoi gian khir cwc that

e QT: thoi gian tam thu dién hoc
clia that

=

PR QRS QT

interval a— interval



Song p




ATRIAL DEPOLARIZATION
80 ms

I

600 [ms]

1
400




Pac diém cla séng P

» Song P thuong tiéu biéu & D2 (nghta la song P2 thwéng 1dn
nhat).

» Song P tiéu biéu thwong trung binh 1a 1,2mm, t6i da 2mm, toi
thieu la 0,5mm.

» 0,08s, t0i da 0,11s, toi thiéu 0,05s



Song p duoc tao thanh ?

* Song khir cwe nhi phai

* SOng khir cuc nhi trai. M right atrium

B left atrium

AR




Vi sao song p ¢ V1 hai pha ?

Chest Leads in the Horizontal Plane

chest leads V, to Vg




DAY NHI

10/100

onde P normale

HAD . augmentation de l'amplitude,
. durée normale
. son amplhitude maximum s'inscrit en DI,
DIII, VF, VI

HAG . augmentation de la durée
. morphologie en double bosse avec
amplitude normale
e onde P . I'HAG s'observe en DI, DII, VL, V1
0.D.
— 0.G.




Day nhf 6@



Tai sao khdng thay séng tai cuc Nhi

* Do bj lan vao phirc bd QRS



Khi nao thi thay séng tdi cuc NhT

 Khi nhip rat nhanh.
* Tao thanh ST chénh xudng doc 1én (upsloping depression)
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PDoan PR

Lead |

Recording Axis of
Teod | (horizontal,
right to left)

SA Node
Atrial

Dopolarization

AV Node

Bundle of HIS
Bundl Br.nohe::

Purkinye Fiber::

= g Almost no
g PRIn Intercal deflection
c“ 2 - during this
Recording Axao of .«l"'” time

8
Am

lead a¥F (vertical,
downward)

A

!_cad aVF

b




PR

* PR (0,12;0,25) twong dwong ( 3-5 6 nho 25mm/s nhé !): thoi gian
tir khi bat dau khir cwc tAm nhi dén khi khlr cyc tdm that

L] SA node

W Awia

B Acioventricular (AV) node

B His bundle

__| Bundie branches [}

. Purkinje fibers

. Ventricular myocardium ——PR interval"

ECG JPEDIA.ORG



PR keo dai (> 0,2s t&c 5 6 nho)

* Block AV cap 1

1st Degree AV Block

1° AV Block

Partial block
— ‘ EISTERE] (5 HEE IR LR Rt
o
’ \ ! |

! / \ ~ r i ~ :”_
< o T ey F3eE) p——»{ P e L]
\ | === PR =1t PR PRS- PRt PRI PR
\ 0.26 sec 10.26 sec | 1026 sec | 10.26 sec 0.26 sec 0.26 sec
Rhythm: regular

Rate: (that of underlying rhythm)

PRI is > than .2 seconds
QRS: usually normal

interpreted this way:

INSR with a 1st degree AV Block

INOTE: In the interpretation always state the underlying rhythm. For example. the rhythm above would be




PR ngan (< 0,12 s tirc 3 6 nhd)

 Dan truyén tr nhi dén that ngan hon binh thuwdng?
* (1) H6i chirng tién kich thich
* (2) NUt AV nhd hodc do thudc hodc do nhip ectopic (nhip lac cho)



HHi chirng tién kich thich

* PR ngan + bat thuwdng QRS
* Con duwdng dan truyén phu

* Cé lién quan dén rdi loan nhip
nhanh kich phat

* Vidu: hdi chirng W-P-W

Sinus rhythm Supra-ventricular

tachvcardia

atrio-ventricular accessar) accessary
sinus o~ node _ pathway —R _ pathway
node | - -
L/ '\‘ ’// N\ ‘\l' \ ‘ /‘/( >~ / N M\
/ /"/// “| |l ))) Y , P “.
! \
I, b
atrium ) N R ‘ , S
N \ \
\ [\ N\ \ \

ventricle SO




Wolf-Parkinson-White

| aVR

111 aVl

Speed: 25 mm/sec

Vil

Delta Wave
Wolff-Parkinson-White Syndrome

Delta Wave

The dotted lines represents how the PR interval and QRS complex would look
without preexcitation of the ventricles through the accessory pathway

) Jason Winter 2016 - The ECG Educator Page

IHOmm/m\




Phirc bo QRS



Song Q- Su khir cuyc cla vach lién that

* Phan dau tién clda tAm that duoc
khir cuee la vach lién that.

LV

* Tao thanh mot vecto:

o - T trén xubdng dudi.
- T¥ Phai sang Trai

.....
.............
-------

-----------



Vecto d6 duac thé hién trén ECG
e La Song Q.

B Posterior
R L
1 V.
-\
—J Vi
Anterior
Horizontal Plane

Superior
aVR aVL
R l
1] [!
_/ aVF
Inferior

Frontal Plane




SEPTAL DEPOLARIZATION

220 ms Q




R- Su khr cuc ca hai that

Ca hai that déu khir cuc tir Noi
mac ra ngoai mac

Tong tat cd cac vecto dé thanh 1
vecto 1on.




Trén hinh anh ECG

* SOng R

Posterior

_1 V,
Anterior

Horizontal Plane

Superior

aVR aVL

R |L_J

]! |
aVvVF

_/ Inferior

Frontal Plane




Trén hinh anh ECG

* SOng R

Posterior

_1 V,
Anterior

Horizontal Plane

Superior

aVR aVL

R |L_J

]! |
aVvVF

_/ Inferior

Frontal Plane




Song S

* Phan con lai cda vach lién
that va tam thai trai.




Séng S trén 2 mat phang

Posterior Superior
R X = 1
|
_5J\_s B
1
V; .
\/ Anterior aVF
Inferior

Horizontal Plane Frontal Plane



Mot sO truong hop QRS bat thudng



Song Q hoai tu ?

LV

RV -

Pathologic
Q wave

Song Q bénh ly

Séng Q duoc xem la bénh ly néu:

> 40 ms (1 mm) réng.

> 2 mm sau.

> 25% d0 sau cua QRS.

Thay trong chuyén dao V1 - 3.

Séng Q bénh ly thuong chi ra nhéi méau co tim hién tai hodc trude do.



Su dan truyén binh
thuong

Node

5———7

His Bundle

Right Right Bundle
Ventricle \ M=g4  Branch

Left Bundle
Left Anterior
Branch Fascicle \

4(//1I\-—’/’ Lot
Left Posterior Ventricle
Fascicle




Right
Ventricle

Ventricle




QRS: Block nhanh phai

“Fig 25" g 210
Conduction in right bundle branch block: Conduction in right bundle branch block: Conduction in right bundle branch block:

first stage second stage third stage




Block nhanh phai- hinh tai thd

aVYR
| G |

RHYTHM STRIP: 11
25 mm/seci]l ca/m

28 AUG BI 12114102 PH




Su dan truyén bi Block

Node

5———7

Nhanh trai

Left Bundle
Left Anterior
Branch Fascicle \

N Lot
Left Posterior Ventricle
Fascicle

His Bundle

Right Right Bundle
Ventricle \ S5 Branch




Left
Ventricle

Right Right Bundle
Ventricle \ S Branch




Block nhanh trai

Conduction in left bundle branch block:
first stage

second stage

Conduction in left bundle branch block:

Conduction in left bundle branch block:
third stage




WilLLiaM
T eV et

W
B ey

L ' v
5 M
w\d\—v ‘k /Jj hdiieditad

VA

Left bundle branch block
Left bundle branch block

ECG characteristics of a typical LBBB showing
wide QRS complexes with abnormal
morphology in leads V1 and V6.




Phi dai that trai

"'VOLTAGE CRITERIA' SOKOLOW-LYON CRITERIUM w/\ ¥Y/\| .
Vv

S(VI) tR(V6orV5) > 35 mm
25 +36 = 6lmm 2 MVS
|..VJ\ ..r\J __“ J|.

Vi SOKOLOW-LYON CRITERTUM

M il s T




Thoi gian hoat ddng that kéo dai

A B VAT

A Onset of < ,
VAT > 0.05 second ;¥ intrinsicoid |
deflection
A :
T’;In Si¢old End " 1
efdctioh ndocardium :
...* V
T VAT
TN |V _
11 l‘\f Precordial
Electrode
Ventricular Activation Time (VAT) Epicardium



Truc tim |éch trai

-90°

AVR AVL
P 4
-30°
0°—» |

+180°"

1l ¢° I

AVF



The following are the criteria that are frequently used in the di-
agnosis of LVH.

B Increased amplitude or voltage of the QRS complex B Sokolow-Lyon Index: This is the most commonly used cri-
. teria for the diagnosis of LVH.
U Limb leads

i ) ) B RinV;orVg+ SinV, = >35mm
0 R wave in any limb lead measuring =20 mm ® RinaVL >I11 mm

0 S wave in any limb lead measuring =20 mm B Romhilt and Estes:
U RwaveinaVL >11 mm B 3 points each
O RinleadI + Sin Il >25 mm O P wave from left atrial abnormality
O Precordial leads O Any increase in voltage of the QRS complex
] 0O RorSinlimblead = =20
U Swave in V, or V, =30 mm .Or b e mm
0 ) 0 SinV,orV, = =30 mm
=
R wave in V; or Vg =30 mm O RinV;orV, = =30 mm
U R wave in V5 or Vg >26 mm O ST-T abnormalities
0 SwaveinV,, V, or V; =25 mm O Any shift in the ST segment (without digitalis) = 3
O R wave in V,, V5 or Vg =25 mm ¥ 2 points
O SV, + RV; or Vg >35 mm O Left axis deviation of =-30°
- .
O Tallest S + tallest R in V, to Vg >45 mm ! pmfn eac}_] )
0 . . O Slight widening of the QRS complex of =0.09 seconds
R wave in Vs > R wave in Vs O Intrinsicoid deflection in V; or Vg of =0.05 seconds
U Limb + Precordial leads O ST-T abnormalities with digitalis
O R wave inaVL + S wave in V; >20 mm in females Score of =5 points = LVH; score of 4 points = probable LVH

B Cornell voltage criteria:

B RinaVL + SinV;= >28 mm in men and >20 mm in
women.

O R wave in aVL + S wave in V5 >28 mm in males
O Total QRS voltage from all 12 ECG leads >175 mm

¥ Increased duration of the QRS complex B Cornell product:

U Delayed onset of intrinsicoid deflection =0.05 sec- B Cornell voltage multiplied by the QRS duration in mil-
onds in V5 or Vg liseconds = >2,440 milliseconds. (In women, 6 mm is
added to Cornell voltage.)
B Total QRS voltage:

B Total QRS voltage or total amplitude of the QRS complex
obtained from all 12 leads. The normal voltage averages
129 mm (range, 80 to 185 mm) with 175 mm as the upper
limits of normal.

U Increased duration of the QRS complex =0.09 seconds



Doan ST

* ST 13 mdt doan nam ngang trén duwdng dang dién duoc tinh tir lic két
thic séng S (diém J) cho dén bat dau séng T.

* Thé hién thoi gian tir khir cwe that dén tai cuc that.

* Nguyén nhan quan trong nhat gay nén ST chénh |1én hodc chénh
xuong bat thwong la nhéi mau, hodc thiéu mau co tim.

https://lifeinthefastlane.com/ecg-library/st-segment/



mV

Trcuspd
valve

Purkinie
- 100

Mitral

Ventricle :

R
Action potential phases ’
0: Upstroke
1: Early-fast repolarization Yy
2: Plateau '
3. Repolarization
4: Diastole £CG M
|
| : !
; Qs I
| { Lopr 4 or ——J

ECG basic bedside. Page 20
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Vi sao ST lai chénh |én khi nhdi mau?
Ventricular Action Potential
e Chuyén gi sé xay ra néu té
bao co tim thiéu mau ?

e Kénh Na K ATPase.

Inside

Outside l I"“ N Na| N
~{"tyls EDA




Su chénh léch hiéu dién thé

Trong thoi gian TP

Ischemic - -'
Normal

: “Electrical : “Electrical
. Systole” |, Diastole”

« =70 mV
L--90 mV




Nhu vay

* Thyc chat trong nh6éi mau co tim cap, TP da chénh xudng.



3 nhdi mau

Vi sao ST lai chénh |én ? Khi nao

» ST chénh lén > 1mm (0,1mV) & 2 chuyén dao ké tiép
(ngoai trir V2 va V3)

» O chuyén dao V2 va V3: ST chénIén 2= 2mm & dan
ong = 40 tubi, = 2,5mm & dan dng <40 tubi, 21,5mm
0 phu ni¥

* Block nhdnh trdi méi hoac dwoc xem nhw maoi
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ST chénh |én- chénh xudng ?

 Tuy thudc vao chiéu ctia vecto ma ST chénh 1én hay chénh xuéng
* Thi€u mau ndi mac : ST chénh xudng
* Nh6i mau xuyén thanh: ST chénh lén

SUBENDOCARDIAL INJURY: TRANSMURAL (EPICARDIAL) INJURY:
ST Depression ST Elevation




Mnemonic ?

* NOi = N6i Nang = ST
chénh xudng

e Xuyén thanh: thanh
cong = di lén.




Su tai cuc

Ventricular Action Potential

* Khtr cwc trurde thi tai cwc sau

* Nghia |a té bao ndi mac tai cuc
sau.

 CS thé gidi thich Ia do ndi mac it
dwoc twdi mau hon ngoai mac.

Outside l l |

,

. Y
Inside




* SOng T cling la song dwong do qua trinh tai cuc di tw ngoai tam mac vao
noOi tam mac

Lead | R

P [——ST segment
Recording Axis of
Teod | (horzontal,
right to left)

Recording A of
lead a¥F (vertical,
dowmwurd)

AN

Poiba

e ’— ST segment

Lead aVF E W




Song T duong, tai sao ?

Khir cuc @ ” @

NOi tam mac o
- = - Ngoaitam mac

Tai khir cuc




Vay truong hop song T am vi sao?
ECG effects of myocardial ischemia

* Manifest by changes in T waves

- A A Normal
Repolarization » A
/| k2l —
> Repolarization
Depdlarization

During ischaemia




Than chu.

e T: Thi€u mau
* ST: t6n thuong
* Q: hoai tur.



Qr

* Thwong phu thudc vao nhip tim

* Nén can tinh QT hiéu chinh

* QT kéo dai cd thé do mac phai
hodc di truyén.

* Cé thé lam dé giy ra rdi loan
nhip that nhu Xoan dinh.

QTczi

VRR

QT.=QT +1.75(RR - 60 )

QT, < 0,44 giay & nam
QT_< 0,46 giay o nlv



Poan QT kéo dai

BN NN N

Normal QT interval

Prolonged or abnormal QT interval

QT > % RR =>dai



Tai sao QT dai lai gy Ri loan nhip ?

* Nguyén nhan gay roi loan nhip
* - VVOng vao lai (reentry)
* - Tang tinh ty dong (increased automaticity)

e - Lay co(triggered activity)




Triggered Activity

f~\\
0 - ‘ '
mV S
.40 -
-80 ‘ k
Time —» Time —»

Phase 2 Afterdepolarization Phase 3 Afterdepolarization Phase 4 Afterdepolarization

Khi QT kéo cang dai, pha 3 cang kéo dai, néu Hau khr cuc
c6 1 kich thich dd manh => cé gay rdi loan
hoat déng dién thé.




(| EEEEEEEEEEEEEEEEEEE

Absolute RP

Effective
Threshold 0 RP

potential o

somy 4

Relative RP

ﬁ......--

R,
a_:{:::&;::::.-: A s
X z R
. . -

'} & supernormal Period

..l

Repolarization (Phases 1-3)



Initial Early Late
Impulse Afterdepolarizations Afterdepolarizations
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Vi sao RBBB cd thé gap & sinh ly binh thuong?

* Vi nhanh phai moéng, nam gan bé mat dudi ndi tAm mac
« => Dé bj tdn thuong sau bj chén ép, ting ap lwc tAm that phai.
* VD: tdm phé& man, nh6i mau phdi cap.



» . 4 3 2 3
PR  SRed diidabivred 4 SIS SE54S 84 : 3 : $ VR. 4
R . A SR -
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RHYTI‘M STRIP- 11

Vlj
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V4

V6



Day 2 tam nht.
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Day nht trai

Soéng P réng (> 110ms), niet déi P trong DIl (P mitrale) véi > 40ms giira cac dinh

* Trong DII:

* Nt doi song P vdi > 40 ms gilra hai dinh.

* TOng thoi gian séng P > 110 ms.

* Va trong V1:

 SOng P hai pha vdi gian rong va giam xudng phan cubi > 40 ms.

 SOng P hai pha vdi gian rong va giam xudng phan cudi > 1mm chiéu
sau.



Day nhi phai

* P cao: Day la trieu ching quan trong nhat, P cao, nhon, doi
xtrng, P tiéu biéu (thwdng la P2) vwot qua 3mm, co khi tO’I
100mm.

-OV1,P cung cao, thuwong vuot qua 2,5mm nhung c6 thé hai
pha +/— hay am han Du sao, pha am & day cling rat hep con
pha dwong thi rong hon nhleu

» Truc AP hoi I&ch sang phai, gitra +60° va 90°.
* Phirc bd QRS & V1 c6 dang QR (dau hiéu Sodi Pallares).



Block nhanh phai + block nhanh trai trudc




Tai lieu tham khao

* https://www.youtube.com/watch?v=5PhKOcYvTsY

* ECG basic bedside ( https://drive.google.com/file/d/0BwrGegfl-
wDOWVFwanBmVGx2NWS8/view?usp=sharing )

 https://www.youtube.com/watch?v=sTdV8xCNbBM
* https://www.youtube.com/watch?v=v_CrhWbaqgdl
e Tiéu chuan thé gidi lll vé ST chénh |én.

* Dientamdo.com

e Cac budc doc ECG :
https://drive.google.com/file/d/0B1TXIQvVW5xgNGZXMkttZmxoaFE/
view?usp=sharing
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Thuyét Systolic injury current
dé gidi thich ST chénh
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