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KHAI NIEM PIEN TIM O

Pién tam d6 (Electrocardiography) 1a mét dwéng
cong ghi lai cac bién thién cua cac dong dién do tim tao ra
trong qua trinh co bop cua tim.
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Nam 1903, Einthoven
lan dau tién ghi dwoc
§ song dién tam do
| bang mot dién ké co
khuyéch dai va nhay
cam.

Willem Einthoven
(1860 - 1927)



KHAI NIEM PIEN TIM O

Méy ghi BTD dau tién




CAC LOAI TE BAO CO' TIM

-Cac TB co tim (Myocardial cells): cau tric
cua tim, thwc hién chirc nang co bop.

-Cac TB tao nhip (Pacemarker cells): cac TB
nay co tinh tw dong phat ra xung dién chi
huy tim dap.

-Cac TB dan dién (Electrical conducting
cells): tao thanh hé thong dan truyén cac
xung dién cua tim.




1. PIEN SINH LY
TE BAO CO' TIM




1.1. PIEN THE MANG LUC NGHI

Piéu kién tién quyét cia sw phat sinh xung
dong trong co tim 1a sw hinh thanh dién thé mang
té bao — thworng dwoc goi 1a dién thé nghi.

Pién thé nghi ton tai 1a do néng dd kali noi
a0 co’ tim cao gap 20 dén 40 lan so v&i ndng dé
cali ngoai bao. Nguoc lai, nbng dé natri ngoai bao
lai cao hon néi bao dén 10 lan.




1.1. DIEN THE MANG LUC NGHI

Nong do céc ion trong va ngoai té bao co tim
— dién thé nghi ter -70 dén -90 mV.

[Na*] 145 mM [Na*] 15 mM
[K*] 4.5 mM [K*] 150 mM
[Ca*] 1.8 mM [Ca*] 107 mM
[CI] 120 mM [CI] 5 mM

[A7] protein 0 mM [A'] protein 4 Mm
Ngoai té bao (dich ké) Trong té bao




1.1. PIEN THE MANG LUC NGHI

Do mang té bao co tim & trang thai nghi cé
tinh tham chon loc vdéi ion kali nén c6 sw can bang
gitra dién tich dwong (ion K*) ¢ khu vire ngoai bao
va dién tich am (trong do co cac anion) khu vuec
ndi bao.

Nghia 1a c6 mdt hiéu dién thé gitra trong va
ngodi mang té bao. Dién thé bén trong am tinh so
v&i bén ngoai, do dwoc tlr -70mV dén -90mV, co
khi I18n dén -100mV & loai soi dan truyén dac biét
nhw soi Purkinje.




1.2. PIEN THE HOAT DONG

Khi co tac
nhan kich
thich mang té
bao

— cac Ion van
chuyén qua
mang té bao

— dwong
cong dién thé
hoat dbng cua
té bao co tim

external

ritervicd




1.2. PIEN THE HOAT DONG

-Pha 0 (khtr cuwre nhanh): khi co kich thich, mang TB bj khtr
cuc — tang tinh tham doi véi Nat— kénh Na* mé nhanh —
Na* 0 at vao trong TB, dién thé trong mang ha nhanh t&i OmV
va tr& nén dwong tinh +20mV so v&i ngoai mang TB. Dién thé
hoat ddng vé mdt dworng gan nhw thang ding.

externad

tervicd




1.2. PIEN THE HOAT DONG

-Pha 1 (tdi cwc nhanh sém): nébng dd Na* trong té bao
giam di — dién thé qua mang ha xuéng gan mcrc 0 mV.

externad

tervicd




1.2. PIEN THE HOAT DONG

-Pha 2 (ta4i cwc cham): tinh tham cla mang doi v&i ion kali giam,
trong khi dé tinh thdm déi voi Natri-Canxi tdng, kénh Ca*t cham
dwoc mé, nhirng ion nay di vao bao twong, mét it Na* cling vao
theo. Dién thé qua mang thay doi khong dang ké — dién thé hoat
ddng biéu hién dang binh nguyén (plateau).

externad

tervicd




1.2. PIEN THE HOAT DONG

-Pha 3 (tai cwre nhanh mudn): tinh thdm ctia mang doi voi
Ca* gidm, kénh K* mé ra, mang tang tinh tham tré lai doi
voi K*, K* thoat ra ngoai TB nhiéu hon, lam cho dién thé
qua mang ha nhanh xuéng mdc ban dau -90 mV.

externad

tervicd




1.2. PIEN THE HOAT DONG

-Pha 4 (hdi cuc): nho cac bom Na*Ca*™ va bom
Na*K*ATPase, v&i sw cO mat cua Mg**.

V&i nguyén tac trao dbéi qua kénh theo ti 1& hoan dbi:
1Ca**/3Na*, 3Na*/2K* dé dwa Na* ra va K*vao tré lai TB.
Pién thé mang tr& lai tri s6 lGc ban dau -90 mV

externad

tervicd




1.2. PIEN THE HOAT DONG

Di _én o | o=
thé
hoat
dong
cua

té bao
co tim




1.2. PIEN THE HOAT DONG

Dién
thé
hoat
dong
cua

té bao
co tim
O cac vi
tri khac
nhau

ACTION




1.2. PIEN THE HOAT DONG
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2. DAC TINH
TE BAO CO' TIM




2.1. TINH HUNG PHAN

Tinh hwng phan la khd nang dap wng voi
kich thich, biéu hién bang co co. Khi kich thich co’
tim:.

- Cwong dd thap hon ngwéng — co tim khéng co

- Kich thich dén nguwdng — dap &ng bang co co

- Kich thich trén nguwdng — cling dap &ng bang
co co nhwng bién do co co khong tang lén.

Nhw vay, co tim hoac la khong dap wng voi
kich thich hoac la dap ng ngay & murc toi da.

— Ranvier: dinh luat « Tat cé hodc khong».




2.1. TINH HUNG PHAN

—————————————————— - s s —x
Dap tng cua
té bao co tim
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kich thich 1

Dinh luét « Tat cd hodc khéng»




2.1. TINH HUNG PHAN

Tinh hwng phan cla co tim tuan theo dinh luat «Tat
ca hoac khéng» cua Ranvier.

Tim c6 dwoc tinh chat nay Ia do cau tric dac biét cla
SO co’ tim.
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2.2. TINH TU BONG

O cac TB phéat nhip sé& khéng ch® kich thich bén
ngoai mdét cach thu déng, ma ngay trong trang thai nghi,
cling tim cach ty khr cuc lay — tw phat xung déng.

O pha 4, c6 sy gidm tw tir tinh thAm cda mang doi
v&i K*, tang tinh tham do6i véi Nat — dong Na* cham tw
ngoai vao trong TB — lam tang dién thé qua mang: day la
sw khtr cuec chdm tam triong, dac trwng cho té bao tu
dong. ARR

OmvV

40 mV //'
’ /,/" ‘
70 mV | - \_—




2.2. TINH TU BONG

Tang dién thé qua mang lam tdng do doc cla pha 4
— khi dat dién thé ngudng sé tu kich hoat khéi phat nhip.

Pay la hién twong sinh Iy cé & céac té bao tao nhip
biét héa & tim: nit xoang, nut nhi that, bo His, nhanh bo
His, mang Purkinje.

Kha nang phat xung cla chung khac nhau do tdéc dé
dong Na* trong giai doan khtr cwwc cham tam trwong khac
nhau. ARR

OmvV

40 mV //'
’ /,/" ‘
70 mV _ < \_—




2.2. TINH TU BONG

Tan so phat nhip cta cac TB tao nhip

VI TRI TAN SO PHAT NHIP (ck/ph)
NUT XOANG 60 — 100
BO NOI 40 — 60
THAT 20 — 40

Céac TB tao nhip & nat xoang c6 tan sé phéat nhip cao nhat
— chd nhip. Tan sb c6 thé thay dbi phu thudc vao hoat
tinh cda hé TK tw chu:

-Kich thich giao cam — nhip tim nhanh.

-Kich thich phé giao cam — nhip tim cham.

-Hoat déng thé lwc — nhip tim nhanh.

-Nghi ngoi, ngu — nhip tim cham.




2.3. TINH TRO CO CHU KY

O cac pha khéac nhau cua dién thé hoat dong,
sQi co tim dap wwng khong gidbng nhau voi mot kich
thich bén ngoai — tinh tro’ co chu ky.

.<—|—>. Thoi ky tro twong doi
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- Thoi ky tro
I tuyét doi
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2.3. TINH TRO CO CHU KY

Thoi ky tro tuyét doi (pha 1-2), soi co da dwoc khr cuc roi
nén khoéng dap ng véi bat ci kich thich nao, (0,25 — 0,3s &
co that). N6 gitp tim khéng bi rdi loan hoat ddng b&i mét kich
thich ngoai lai. Pay 1a co' ché bdo vé vo cung can thiét, giap
co tim khdong bi co civng nhu co van, mdt sw co clyng cua tim
sé& dan dén nglrng tuan hoan va t& vong.

- 2 -<—|—>- Thoi ky tro twong doi

SIS Y L F R R R R R ECE RN

__l_-.;...-..-,

Thot ky tro
tuyét doi

Thoi ky siéu binh thuwdng

R

&
O
Q)
S
5
D>
>
«Q
=
Q
-
«Q
. SR SS——.




2.3. TINH TRO CO CHU KY

Thoi ky tro twong doi: & pha 3, khi dién thé trong mang
tdng 1én dén -50mV, soi co tim bat dau dap ng voi cac
kich thich, tuy con yéu. Dén cudi pha 3, s¢i co tim di vao
thoi ky siéu binh thwong, nghia la dap uwng rat dé dang
v&i mot kich thich du nhé. Thdi ky nay rat ngan.
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2.3. TINH TRO CO CHU KY

Céac thdi ky tro cla co nhi déu ngan hon co
that, vi vay, toc dd co rat cta tdm nhi nhanh hon
tam that.

Sy nam virng cac thdi ky tro clia soi so tim,
gilp ich rat nhiéu trong tim hiéu va diéu tri cac roi

loan nhip.




2.4. TINH DAN TRUYEN

Thudc tinh nay c6 & tat ca hai loai soi co tim. Dién thé dong
lan truyén doc sgi co tao thanh mét lan séng khtr cwec. SOng nay cé
thé so sanh v&i sbng ma chung ta quan sat dwoc khi nem moét hon

da xubng nuac.
TOC PO DAN TRUYEN

Nut xoang 0,05 m/giay
Co nhi 08-1
B6 noi 0,05

Bo His 0,8l
Ludi Purkinje 4

Co that 09-1

Electrical System of the Heart

Bachmann's Bundle
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Node

, Left Bundle Branch
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Tract

Right Bundle Branch

Atrioventricular (AV) Node




HE THONG HINH THANH VA DAN TRUYEN XUNG DONG

Electrical System of the Heart

Bachmann's Bundle

Sinoatrial (SA)
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HE THONG HINH THANH VA DAN TRUYEN XUNG DONG

NUt Xoang: té bao P (cé tinh tw ddng cao nhat — chi nhip).
Cung cap mau cho nat nat xoang la DM nuat xoang, xuéat phat tir DM vanh phai
(55%) hoac nhanh mi cua DM vanh trai (35%) hoac ca 2 BM (10%).

Puwong lién nut: cha yéu té bao dan truyén, it té bao tw dong phat xung.
- Puwdng trude, tach ra dwdng Bachman sang khitr cuwec nhi trai

- Duwdng gilra (Wenckebach)

- Duwdng sau (Thorel)

NuUt nhT that: co nhidu TB biét hoa dan xen — xung ddng cham lai, dé bi bléc.
Chu yéu l1am nhiém vu dan truyén, cé it té bao tw déng.

Cung cap méau cho nit nhi that 1a DM nat nhi that, xuat phat tir DM vanh phai
(80%) hoac ttr DM mii (10%) hodc ca 2 DM (10%).

BO His: gdm cac soi dan truyén nhanh di song song va cé té bao c6 tinh tw
dong cao.

Cac nhanh va mang luw®i Purkinje: Gém nhiéu TB c6 tinh tw dong
cao c6 thé tao nén cac chu nhip tam that.




HE THONG HINH THANH VA DAN TRUYEN XUNG DONG

Cac soi Kent: tiép ndi gitra nhi va that.
Binh thuong c6 & mét s6 tré nhé duwdi 6 thang tudi, & phan nhi
ching gidong cac TB & nhi va ¢ that ching gidong cac TB ¢ that.

Cac s¢i Mahaim
Cac soi di tw:

- NGt nhi that
- B6 His dén co that

- Nhanh trai

Sw ton tai cac soi Kent va soi Mahaim la diéu
kién dé hinh thanh con tim nhanh vao lai.




3. LY THUYET
VECTOR DIEN HOC




3.1. LY THUYET VECTOR

Pinh nghia: Vector chuyén déng la dai lwong biéu dién
cho mét chuyén ddng trong khdng gian, bao gom 3 yéu tb:
- Cuwong do
-  Phuwong
-  Hwong

S s N

Vector a va b: cung cudong do, cung phuwong, khac hudng.
Vector a va c: cung cwong do, khac phwong (khac hwéng).
Vector a va d: cung hwéd'ng (cung phwong), a co cwdng do bang 2 d.




3.1.LY THUYET VECTOR

Vector khor cwc: Kkhi
moOt xung dong dién dworc
phéat ra tr mét 6 phat nhip
nao do trong tim, nO sé tao
ra qua trinh kh&r cwc dén
cac phan khac cua tim theo \
hé thdng dan truyén. B dau

Piém cudi

Quéa tinh khir cwe tir diém nay (diém dau) dén diém
khac (diém cubdi) sé tao nén vector khir cwc (vector dién
hoc) — bién dbi dién thé — tao ra cac song dién tam do.

Nhw vay, dé biét dwoc ban chat cac séng dién tam
do, can khéo sat cac vector dién hoc nay.




3.2. SU HINH THANH VECTOR DIEN HOC

Trén bé mat co thé, dat 2 dién cuwc: cwc am
bén phai, cwc dwong bén trai. Hai dién cwc duwoc
ndi v&i may ghi dién thé hoat ddng (dién tim).

Chung ta c6 md hinh v&i 4 té bao co tim:




3.2. SU HINH THANH VECTOR DIEN HOC

a/ Khi kich thich TB thr nhat (bén P), qua trinh khir cuc sé
lan truyén tor P sang T. Khi dé dién thé bén P sé am hon
bén T va tao ra dong dién theo chiéu tir dwong — am (tor T
— P), theo quy wéc may sé ghi dwoc 1 sdng duwong.

Chiéu dong dién




3.2. SU HINH THANH VECTOR DIEN HOC

b/ Khi khi cure xong, dién {hé' 2 bén duoc can bang,
may sé ghi duoc dwong dang dién.




3.2. SU HINH THANH VECTOR DIEN HOC

¢/ O giai doan tai cuc, bén P sé tai cuc trudce (tich
dién dwong), nén bén T sé am hon so voi bén P va
tao nén dong dién tor P — T, va may sé ghi duoc 1
song am.

+ + + + - - - -
Chiéu dong dién >




3.3. SU HINH THANH SONG DIEN TIM

Mot vector khir
cwc co phuwong song
song voi phuong
cia chuyén dao,
chiéu tlr cwc am dén
cwc dwong — may
do sé ghi dwoc mot
song duong va co
bien dd& cao nhat
bang chinh cwéng
dé cua no.

I mV

,\

’ S
4

’

Cuc am

Il mV: 10 mm

1

Cuwc duwong




3.3. SU HINH THANH SONG DIEN TIM

Clng vector do, nhwng Kkhi

khao sat @ mét chuyén dao khéc. 1 mV: 10 mm
Vector khir cuwc c6 phwong song l
song nhwng chiéu nguwoc lai; tw

cwc dwong dén cyc am X

— may do sé g
ghi duwgc mot Cuc am
song am va

cling co bién do
V Cuwc duong

cao nhat bang
chinh cwong do
cua no.




3.3. SU HINH THANH SONG DIEN TIM

) o

, cosme 0

|.\| = l\'

Ciing v&i vector nay, khi khdo sat @ mot chuyén
dao co phwong khac véi phwong cua vector khiy cuec.




3.3. SU HINH THANH SONG DIEN TIM

Bién d6 cua séng = X = 1. cosine 400 = 0.766 mV

— May do sé ghi duoc mot song dwong, voi bieén do
bang do I&n cua hinh chiéu cua vector dé Ién phwong
cua chuyén dao quan sat.




3.3. SU HINH THANH SONG DIEN TIM

Dl FADA
cosine 900 =0

Khi vector cang gan vuéng goc véi chuyén dao thi
bién dé song cang nho, va sé dang dién (bién dé =0) khi
vector khtr cwc vudng goc voi chuyén dao.




3.3. SU HINH THANH SONG DIEN TIM

IFADA

-X = -(1. cosine 40°) = -0.766 mV

Khi hinh chiéu cua vector cé chiéu nguoc voi
chiéu cua chuyén dao khao sat — may do sé ghi dwoc
mot song am.




3.3. SU HINH THANH SONG DIEN TIM

Khi c6 hai vector khte cwre cung mét luc
— may dién tim sé ghi dwoc mot séng bang tong hai
hinh chiéu cua hai vector dé [én chuyén dao khao sat.

630 0 T"‘ _A_

b
0.6 m\ Il mV

_a): 1 mV x cosine 300 =0,87 mV
N }Bién dé song = 0,87 - 0,27 = 0,6 mV
D =0,6 mV x cosine 630 =0,27 mV




3.3. SU HINH THANH SONG DIEN TIM

Khi khdo sat & chuyén dao
nay, chung ta thay:
Tdng 2 vector =0,5-0,5=0mV
May ghi dwoc dworng dang dién

0.6 m\ N Il mV
E.) 1 mV x cosine 60° =0,5 mV
b = 0,6 mV x cosine 330 =0,5mV




3.3. SU HINH THANH SONG DIEN TIM

Nhw vay, néu
hai vector khir
cwe dong thoi,
may sé ghi
dwoc mot song
co chiéu va
bién do song
bang tdng dai
sO clia hai hinh
chiéu cua hai
vector do |1én
chuyén dao
khao sat .

-
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-
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3.3. SU HINH THANH SONG DIEN TIM

Khi hai vector khtr cwre khdng cung mét llc:

— may dién tim sé ghi dwoc séng cua trng vector
khtr cwee theo thir tw thoi gian triwdc sau.

+ Vector a khtr cwe trede tao nén song duwong.

T

—> ILFAD A

1 m)\




3.3. SU HINH THANH SONG DIEN TIM

+ Vector b khir cuc tiép theo — tao nén séng am.
Chu y: d6 rbng (thdi gian) cua phrc bd rébng hon
trong triwd'ng hop hai vector khtr cwre cung mét ldc.

027 0RK7
- S <b—
63° 300

0.6 m\ Il mV




3.3. SU HINH THANH SONG DIEN TIM

O chuyén dao nay:

— may dién tim sé ghi
duwoc song hai pha: dwong/am
v&i gia tri tuyét doi cia bién dod
hai pha bang nhau, hay tbng dai
so hai pha =0.




3.3. SU HINH THANH SONG DIEN TIM

Twong tw, néu V

hai vector khtr

cwe khéng dong -
thovi, khi khao \/ \

sat & cac
chuyén dao
khac nhau, may
sé ghi duwoc cac
song don pha :
hay hai pha, voi
cac bién do 3
khac nhau va } e «
gian réng hon |

khi khtr cuc

déng thoi. ks K _A_




4. CAC CHUYEN PAO
PIEN TAM BO




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

Co 12 chuyén dao mau dé ghi mét bang dién tam do
1. Mat phang tran: chuyén dao Iwéng cuwc chi DI, DI, DIII.

szt LIMB LEADS

LEAD 1l

LEAD |




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

Ba chuyén dao lwéng cwe chi va Tam giac Einthoven

+V+

A. Tam giac Einthoven
B. Lién quan gilra tam giac Einthoven v&i tim




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

2. Mét phang ngang:
Chuyeén dao don cwc chi: aVR, aVL va aVF.

AUGMENTED LIMB LEADS

LEAD aVp LEAD aV,




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

Tam truc kép Bailey va quy luat vuéng géc
DI vudéng goc voi aVF
DIl vudng goc voi aVL
DIl vubng goc voi aVR

\- I= /\
avlkR .+ \ | /

NibZ




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

3. Chuyén dao trwéc tim: V1, V2, V3, V4, V5, V6.

PRECORDIAL LEADS
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4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

3. Chuyén dao truwéc tim:

Tuy theo tinh trang bénh ly 1am sang, cé thé chi dinh
khao séat thém mot s6 chuyén dao dac biét khac nhu: V3R,
V4R, V5R, V7, V8, V9.




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

Vi tri cac chuyén dao trwde tim

- V1:
- V2:
- V3:
- V4:

tim

- V5:
- V6:

Khoang lién swdn 4 canh (¢ phai

Khoang lién swon 4 canh wc trai

Piém gitra dwdng ndi gitra V2 va V4

Giao diém cla dwdng gitra don trai véi dwérng ngang qua mém

Giao diém dwong nach trwéc va dwong ngang qua V4
Giao diém cua dwdng nach gitra véoi dwdng ngang qua V4, V5

- V7:
- V8:
- VO:

o lién swdn 5 trén dwdng nach sau
gilra dwong xuwong vai
canh dwdng lién gai song trai

- V4AR: duwdng gilra don phai & khoang lién swdn 5

- V3R: ¢ gitra V1 va V4R

- V5R: giao diém cua dwdng nach trudc bén phai véi dwdrng ngang
qua V4R




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

LiEn quan .

gitra cac
chuyén dao

v&i mat phang

tran va mat |
phang ngang

LEADS GROUPS | teaan oo Lead I

V1i-V2-V3-V4 Thanh truérc
DI, aVL, V5, V6 Thanh bén trai.
DIl — aVF - DIl Thanh dwéi.




4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

4. chuyén dao thwc quan
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4.1. CACH MAC DPIEN CU’C GHI BIEN TAM bO

5. Chuyén dao trong buéng tim

RA




5. CAC VECTOR KHU CUC
VA SU HINH THANH
CAC SONG PIEN TAM PO




5.1. KHU CU’C VA TAI CUC NHI
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5.1. KHU CU’C VA TAI CUC NHI

+ Binh thwdng khtr cwe nhi la do xung déng phat ra tir nat
xoang — goi la P xoang. Xung déng tr nut xoang phat ra
sé khtr cwc nhi phai trwdc nhi trai khoang 0,04s.

*O mat phang tran, vector kh& cwc nhi c6 huéng twr
trén xudng dwdi, tr phai sang trai — tao nén song P c6
cac dac diém sau (tiéu chuan chan doan nhip xoang):

- Truc soéng P: 0° — + 90", (+)/DI, DIl , aVF; (-)/aVR

- Bién d6: 1,2 mm (0,5 — 2 mm)

- Thot gian: 0,08s (0,05 - 0,11s)

- Hinh dang: giéng nhau trén cting chuyén dao.




5.1. KHU cUC VA TAI CUC NHI

*O mat phang \
ngang, vector khwy W

cwc nht phai sém, Right AV

hwong ra truoc,
nht trai hwong ra
sau — séng P &
V1 thwong co 2
pha +/-.

* P khdng phai xoang, co thé do xung dong ttr cac 6 ngoai
Vi ttr khoi co nhi hodc bd ndi — c6 hinh dang va truc thay
doéi dwoc goila P’

+ Tai cwc nhi tao ra mét sdbng am nhd goi la séng Ta
(thwdng khdng nhin thay duwoc).




5.1. KHU CU’C VA TAI CUC NHI

Khoang PR: tlr khéi diém song P dén khoi
diém song Q (hay khéi diém song R) — phan anh
thdi gian dan truyén nhi that.

+ Binh thworng: 0,12s dén 0,20s.

+ PR ngan: Héi chivng kich thich sém

+ PR dai: Block AV d6 |




5.2. KHU CUC VA TAI CUC THAT

Qua trinh kh&r cuwc — tai cuc that dién ra rat
nhanh va phirc tap. Tong dai sO cac vector khir
cwe, tai cwe tie thoi & tieng vung khac nhau cua
that sé tao ra 5 vector chinh, xuat hién ndi tiép nhau
theo thw tu:

1. Vector khir cwc vach lién that

2. Vector khtr cwc mom tim

3. Vector khir cwc that trai

4. Vector khir cwc that trai muon

5. Vector tai cuc that




5.2.1. KHU CUC VACH LIEN THAT
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5.2.1. KHU CUC VACH LIEN THAT

Vector kht¢ cwc vach lién that cé hwédng di tir trén
xudng dwai, tlr trai sang phai, tlr sau ra trwédc — khi chiéu
|én cac chuyén dao sé tao nén:

- Song am bién d6 nhé ¢ DI, aVL, V5, V6 (goi la song
Q), thwdng co bieén dd <0,2 mV hoac <25% bién d6 song R
twong ng, rong <0,04 sec.

- Song duong bién dé nho ¢ V1, V2 (goi la song R)

Nhuw vay:.

+ Khi xuat hién song Q & mét sé chuyén dao nhw V1,
V2, V3 la bat thuong.

+ Sw vang méat cla song q & V5, V6 duoc xem la bat
thurong.




5.2.2. VECTOR KHU CUC MOM
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5.2.2. VECTOR KHU CUC MOM

Vector kh* cwc mom (kh(* cwc gan nhw
hoan toan that phai va mét phan that trai) coé
hwdng di tt trén xudng dudi, tr phai sang trai,
tlr sau ra trwdc — khi chiéu l1én cac chuyén dao
sé tao nén séng dwong I&n (song R) & hau hét
cac chuyén dao, trir aVR.
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3. VECTOR KHU CUC THAT TRAI

5.2

23
29
ud
- N
x =
2 <
EL
>0
LE

[




5.2.3. VECTOR KHU CUC THAT TRAI

Vector khir cwe that trai c6 hwéng di tr trén
xudng dwai, tlr phai sang trai, xoay dan ra sau.
— khi chiéu Ién cac chuyén dao sé tao nén:

+ Lam cao hon séng duwong (song R) do khw
cwc mom ¢ DI, DII, V4, V5.

+ SOong am sau song duwong ¢ DI, V1, V2
(song S)



5.2.4. VECTOR KHU CUC THAT TRAI MUON
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5.2.4. VECTOR KHU CUC THAT TRAI MUON

Do that trai I&n nén khi khir cwec gan toan bo 2
that thi van con mot phan sau trén cua that trai
chwa khtr cwc xong. Khi khir cwc vung nay sé tao
ra vector khtr cwec c6 hudng di tv dwdi |€n trén, tw
phai sang trai, tr trudc ra sau.

— khi chiéu 1én cac chuyén dao sé tao nén:
+ Lam sau hon séng am & DIll, V1, V2 (song S)
+ Lam cao hon séng dwong (song R) & DI, DI,
V4, V5.




TAM THAT KHU cUC HOAN TOAN

VENTRICLES R
DEPOLARIZED

LEAD Il

Khi hai that khir cwc hoan toan — dién thé cac phan cda that nhu
nhau — but ghi cua may tré vé dwdng dang dién goi la diém J.




5.2.5. TAl CUC THAT

Theo bé day cla co tim, cac té bao dwoc chia thanh 3 1&p:
- L&p ngoai tam mac
- L&p té bao co tim (Mid-Myocardial cell)
- L&p nbi tam mac.
Theo quan diém truyén thdng: ndi mac khir cuc trude, tai
CLrC sau; ngoai mac khtr cwe sau, tai cuc truéece.

Quan diém mai:
+ Khi cwe: ndi mac — té bao M — ngoai mac
+ T&i cwe: ngoai mac — ndi mac — té bao M (co6 thé do 1&p ndi
mac va I&p co dwdi ndi tm mac bi nén qué chat & cudi giai
doan kh( cuwc hay giai doan cudi tam thu).

— diéu nay gidi thich tai sao vector tai cwc that lai theo
chiéu nguoc lai: tir trén xudng dwdi, ttr phai sang trai — tao
nén song T dwong.




5.2.5. TAl CUC THAT

0
Transmembrane T

5
Action mv| ! N
Potentials ! | Epi
100 L —iL
ECG (V,)

Pién thé hoat ddng cla cac thanh phan I&p co that:
+ Khtr cwe: ndi mac — té bao M — ngoai mac
+ Tai cwc: ngoai mac — ndi mac — té bao M



5.2.5. TAl CUC THAT

Giai doan dau cla qua trinh tai cwc twong &ng
v&i pha 2 cla dién thé hoat ddng (tdi cwc cham)
nén sy trao doi ion qua mang té bao khéng lam
thay dbi dién thé.

— may ghi dwoc mdt doan dang dién tiép sau
diém J, dwoc goi la doan ST.

Tiép theo 1a qué trinh tai cwc nhanh tl» ngoai
mac — ndi mac — té bao M.

— tao nén vector tai cwc that theo chiéu tw
trén xudng dwdi, t&r phai sang trai — tao nén séng
T dwong & hau hét cac chuyén dao.




5.2.5. TAI CPC THAT
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THAT TAI CUC HOAN TOAN
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CAC POAN, KHOANG TREN DIEN TAM bO

- Doan (segment): dwong thang ndi 2 séng.
- Khoang (Interval): it nhat 1 séng cdng véi 1 doan

thang ndi vai no. \

| e

segment

interval

%

- Dwdng dang dién: 1a doan thang tir cudi séng T
(hoac séng U) dén dau song P cua chu chuyén ké
tiép.




CAC SONG DIEN TAM PO

Pién tam dé binh thwdng

+ Nhi dé: Khir cwc tao ra song P dwong; tai cuc tao ra

moét sdng A&m nhd goi 1a song Ta (thwérng khéng nhin thay

duwoc).

+ That doé: c6 thé chia lam 2 giai doan:

-Khr cwe: phirc bd QRS, con dwoc goi la pha dau.

-Tai cwc: STva T (va ca U nira), dwoc goi la pha cudi.
Thoi gian toan bd cla that dd ké tr dau song Q dén

hét song T, dwoc goi la khoang QT = thdi ky tam thu dién

hoc cla that, binh thwdng khoang 0,36s.

+ Dan truyén nhi that. tr kh&i diém séng P dén khoi

diém séng Q (hay kh&i diém song R) t&rc khodng PQ, binh

thwdng: 0,12s dén 0,20s.




CAC SONG DPIEN TAM PO BINH THUONG
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6. CAC BUOC bOC BIEN TAM PO

C6 9 budc co ban dé phan tich mot dién

tam do:

1.Tan sb va tinh déu dan

2.50ng P

3.Khoang PR

4.Phirc bd6 QRS

5.Dboan ST

6.S50ng T

7.50ng U

8.Khoang QTc

9.Nhip




6. CAC BUOC bOC BIEN TAM PO

Tmm 0.1TmVy

Vé&i cac may do dién tam do, thwdng mac dinh:
- Van tdc chay giay chuan 25 mm/sec

— 16 nho#0,04secvalodlon#0,2sec.
- Bién d6 song cao 1 mm # 0,1 mV




6. CAC BUOC bOC BIEN TAM PO

1. Tan sb va tinh déu dan

TS tim = 300/s6 6 Ion
Hoac = 1500/s6 6 nhd

150

75

300 100 60 40
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6. CAC BUOC bOC BIEN TAM PO

1.Tan so6 va tinh déu dan
+ Trwdng hop binh thuwdng, dan truyén 1:1 (1 nhi : 1 that)
hay khéng co rdi loan nhip: thuwdng tinh TS that vi song R
thworng co bién dd Ién nhat (cling 1a TS nhi). Dém sb 6
gitba 2 dinh s6ng R lién tiép:

TS tim = 300/s6 6 I&n

Hoac = 1500/s6 6 nhd
+ Trwdng hop co rdi loan nhip: thwéng tinh tan so that, tay
trwdng hop phai tinh ca tan s nhi (tan s séng P, P’, hoac
song f, F).

Céch tinh: dém tan sé trong mdt don vj thoi gian (6s,
10s, 20s, 30, 60s) roi nhan vai hé so6 (10, 6, 3, 2,1) cho du
1 phut.




6. CAC BUOC bOC BIEN TAM PO

2.50ng P
+ P xoang: truc 0° — + 90", (+)/DI, DIl , aVF; (-)/aVR
Bién do: 1,2 mm (0,5 — 2 mm)
Thoi gian: 0,08s (0,05 - 0,115s)
Hinh dang: gidbng nhau trén cung chuyén dao.
+ P khéng phai xoang c6 hinh dang va truc thay doi
goi la P’ (phat nhip tlr & ngoai vi trong khoi co’ nhi hodc
tr bd nodi)
3. Khoang PR: 0,12 -0,20 s
+ PR ngan: Hoi chirng kich thich sém
+ PR dai: Block AV do |




6. CAC BUOC bOC BIEN TAM PO

4. Phore bo QRS
Céach dat tén trong phirc bd khir cuwe that
» Séng am dau tién: Q.
S6ng dwong dau tién: R.
‘Néu c6 song dwong th 2: R’.
So sanh 2 séng dwong vé bién dd, néu séng ndo Ion
hon thi dat 1a R, song nhd hon thilar.
Séng am dau tién sau séng dwong: S.
Néu chi c6 séng am: QS.




6. CAC BUOC bOC BIEN TAM PO

4. Phuore bo QRS
+ Hinh dang phuc bo QRS

R R
5 S
Monophasic Biphasic Triphasic
R R
V QS v
Q QS

Figure 1.10. QRS complex waveforms and their alphabetical terms. (From Selvester RH, Wagner GS, Hindman NB.

The development and application of the Selvester QRS scoring system for estimating myocardial infarct size. Arch
Intern Med 1985;145:1879, with permission. Copyright 1985, American Medical Association.)




6. CAC BUOC bOC BIEN TAM PO

4. Phore bo QRS

+ Song Q: nho, hep, nbng ¢ DI, aVL, aVF, V5 va c6 khi & ca
V6, vOi cac tieu chuan sau:

- Thoi gian: ttr 0,02s dén dwéi 0,03s
- Bién dé6: >1 mm
Song Q sau 23 mm, rong =0,03s: nghi bénh ly.

Néu séng Q rong 20,04s: chac chan bénh ly, riéng & DIl
va aVF phai 20,05s md&i chac chan la bénh ly.

Song Q sau do tw thé tim sé gidm hodc mat di khi bénh
nhan hit sau nhin tho.

+ S6ng R: & cac chuyén dao trudc tim, séng R ting dan bién
dé va thoi gian tr V1 dén V4 hoac V5.

+ S6ng S: thwdng co bién dd nhé, thdi gian ngan.




6. CAC BUOC bOC BIEN TAM bO

4. Phore bo QRS

Khi phan tich phirc bd QRS, can xem Xxét twong
quan gitra bién dd cla song R va séng S & cac chuyén
dao trwdc tim dé danh gia chiéu xoay cla tw thé tim,
thwdrng dwa vao viéc xac dinh ving chuyén tiép.

Binh thwong & V3, V4 phirc bd QRS ¢ bién dd tuyét
doi cta song R va séng S xap xi bang nhau — dwoc goi la
vung chuyén tiép

il




6. CAC BUOC bOC BIEN TAM PO

NORMAL
RANGE OF
QRS AXIS

A8

NORMAL
RANGE OF
QRS AXIS

180" 0°

P

+90°

R
[ P .
p R PR oT P 3 Q
s
T V4
s
s v3
s
Vi V2

“ A RANGE OF

NORMAL
P QRS AXIS

180°

+90°
Vi V2

Right axis deviation (in normal)

AXIis in normal

Left axis deviation (in normal)

+ Néu V3 hodc V3-V2 c6 séng R chiém wu thé — viing chuyén tiép dich sang
phai do tim xoay trén truc doc nguwoc chiéu kim dong hd (nhin tr mém), (nhw

trong day that T).

+ Néu & V4 hodc V4-V5 c6 séng S chiém wu thé — viing chuyén tiép dich sang
trai do tim xoay trén truc doc theo chiéu kim déng hé (nhw trong day that P).




6. CAC BUOC bOC BIEN TAM bO

+ Xac dinh truc QRS

- Bwére 1: Nhin vao 6 chuyén dao ngoai bién, tim chuyén dao
c6 phrc bd QRS c6 tdng dai sd cac song 1a nhd nhat (chuyén
dao A)

- Bwére 2: DBoi chiéu trén tam truc kép Bayley:

+
+
+

D
D

D

vudng goc voi aVF
| vudng goc voi avL
Il vubng goc voi avVR

Truc dién tim (B) sé tring v&i chuyén dao vudng goc véi (A)

- Bwére 3: Nhin vao phrc bd QRS cla (B), néu dwong thi truc
dién tim theo chiéu dwong, néu am thi truc theo chiéu am.

- Bwérc 4: Hiéu chinh bang céach nhin lai phirc bd QRS &
chuyén dao (A), néu dwong thi truc B chuyén vé huwdng dwong
va nguoc lai. Néu = 0 thi khéng hiéu chinh gi.

GOc a la goc gitra truc dién tim va chuyén dao DI.




6. CAC BUOC bOC BIEN TAM PO
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6. CAC BUOC bOC BIEN TAM PO
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6. CAC BUOC bOC BIEN TAM PO

I aV'R
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6. CAC BUOC bOC BIEN TAM PO

| aV'R
"J N ‘J N\ Q-A'.-\,—_\.T.V.i
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6. CAC BUOC bOC BIEN TAM PO

I aV'R CARDIAC AXIS

AJ o N x,’ o N ‘“.4,.\,_.“ .a’..\/._';
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ANERAR/IPUNREN PNEDN PAN aVF
HEXAXIALMETHOD




6. CAC BUWO'C bOC BIEN TAM bO

 Nhanh noéi dién:

- Khai niém: La nhanh xudng cta song R hodc R’, R” tirc |a
cac nhanh soéng tlr chir a dén chir b trong hinh sau. N6
xuat hién lic xung ddong khir cwe di qua vang co tim ma
trén do ta dat dién cwc tham do.

Ve

Vi tri nhanh ndi dién & cac dang khac nhau cua phirc b6 QRS




6. CAC BUOC bOC BIEN TAM PO

+Th&i gian xuat hién nhanh ndi dién (Intrinsicoid Deflection =
Ventricular Activating Time: VAT): la khoang thdi gian can thiét dé
khir cwe that tir ndi tam mac ra t&i ngoai tam mac.

VAT cla mét phirc bd QRS truwde tim dwoc do tr khdi diém
phirc bd d6 dén diém hinh chiéu cta dinh séng R xudng dwéng dang
dién. Néu phtrc bd d6 c6 nhiéu song dwong (R’, R”...) thi 1ay hinh
chiéu cua dinh séng dwong cudi cung

Binh thwong:

- O V1, V2 <0,035s
- O V5, V6 <0,045s
Thoi gian nhanh noi
dién kéo dai trong:

- Day that. ‘ {. .
- Cham dan truyén t= 0,035s t= 0,045s
trong that.

vl v2 V5,V6




6. CAC BUOC bOC BIEN TAM PO

5. Doan ST:
thwdng dang
dién, c6 thé
chénh lén
khong qua

1 mm hoac
chénh xudng
khong quéa 0,5
mm (danh gia
dwa vao vi tri
diém J so v&i
dwdng dang
dién).

R

J
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| "_.'l | e B :
| P-R segment, | S-Tsegment :
|
[ : QRS interval :
! . T-Pinterval

P-R interval [ Q-T interval
| >+

Magnified cardiac long-axis viewpoint of ECG segments and time intervals.




6. CAC BUOC bOC BIEN TAM PO

6.Song T
+ Bién do: khdng qua 5mm & cac chuyén dao chi.
khéng qua 10 mm & cac chuyén dao truwdce tim.
+ Song T dwong & DI, DIl, aVF va tr V2 — V6,
+ Song T am & aVR
+ Song T cao nhon: - Tang kali mau
- Nhéi mau co tim cap
+ S6ng T am:- Tang ganh that
- Tac dung cuta thudc (Digitalis)
- Ha kali, calci mau
- Tang ap lwc noi so
7.S0ng U
Thworng khdng thay hodc hién dién nhw mot séng tron nho
cung chiéu véi song T va cé bién dé thap hon séng T (<1/4 séng T)
+ Song U nhoé cao khi ha kali mau
+ Song U dao khi thiéu mau co tim.




6. CAC BUOC bOC BIEN TAM PO

8. Khoang QTc (0,39 + 0,04s) <50% khoang RR
QTc Ia khoang QT da dworc hiéu chinh theo tan so tim

QT
J R—R (giay)

QTc =

+ QT dai: - Bam sinh
- Ha kali mau, ha Mg mau
- Thuéc: Quinidin, Procainamid, thuéc chéng
tram cam 3 vong.
+ QT ngan: - Digitalis
- Tang Calci mau, kali mau
9. )’(a’c dinh nhip: xoang hay khéng phai xoang (nhip nhi, bé néi,
that)




