Cac yéu to6 du bao nguy co dot tir tim.
QRS phan doan : Yéu to du bao tir suat
va dot twr tim

(fragmented QRS: A predictor of mortatity and sudden cardiac death)

TS Pham Hiru Van



- Mot s6 test thAm nhap va khong thAm nhap cho phan tang
nguy co SCD da dugc NC

- Phan 16n trong pham vi1 bénh tim thuc thé nhu bénh mach
vanh, bénh co tim va suy tim

- Ngoa1 tru LVEF, mot s6 chi dau SCD ¢6 thé 1a ¢o loi ich
trong thuc hanh LS

- Céc test chang han MTWA va SAECG c6 gia tri du bao
am tinh cao ¢ cac BN c6 MI hoac bénh co tim

- Han ché 16n cua céc test: thiéu gia tri du bao duong mong
muon cho SCD

- Loan nhip that ac tinh nhu VT dai dang va VF phu hop
cho 2/3 SCD.



- Khéi dau va duy tri loan nhip that vao lai phu thudc vao
khot kich va nén co tim dé b1 ton thuong

- Loan nhip that dugc khoi dau mang tinh 0 cling duoc duy
tri bang vao lai giai phau hay chtc ning trong qua trinh VF

- P€ vao lai xuat hi€n can: tai cuc bat thuong ¢ cac to churc
va / hoac ro1 loan dan truyén xung dong

- C6 thé dugc phat hién khi bat thuong tai cuc va khir cuc
bang cac test tham nhap va khong tham nhap khac nhau

- Bat thuong tai cuc nhu MTWA, QT dai va phan tan QT la
nhirng yéu to du bao cua SCD



- Gan day, ngudi ta mo ta sy hién dién cua fQRS trén 12
chuyén dao ECG thong dung nhu 1a mot chi dau khac cua
bat thuong khur cuc

- Céac tu lidu clia cac tac gia goi ¥ fQRS thé hién cham
tré dan truyén gay ra do s¢o co tim ¢ cac BN CAD

- Tuy nhién, fQRS khong dac hiéu cho CAD va cliing
duoc ghi nhan ¢ cac bénh co tim khac nhu bénh co tim va
bénh tim bam sinh

- Gan day, fQRS d3 duoc dinh nghia nhu chi dau cia
bénh co tim hoac di san that phai gay loan nhip (ARVD/C)
va BS



fQRS: chiing ta biét gi vé yéu to nay ?

- Nguoi ta xac dinh fQRS trén 12 chuyén dao
ECG thong dung (pham vi loc 0.15 dén 100 Hz: AC
filter 60 Hz, 25 mm/s, 10 mm/s) va gdm hinh thai
thay doi ctia song QRS vdi hoic co hay khong co
song ()

- fORS gom cé mit ciia song R thém vao (R’)
hodc ché doi 6 ché di xuéng ciia séng R hodc séng
S, hoac sw hien dién cua > R’ (phan doan) o 2
chuyén dao lién tiép, twong irng khu viee dpng mach
vanh lo'n inh sau)
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QRS phan doan (miu RSR’ va cac thay ddi clia nd). Hinh thai ciia fQRS khac biét bao gdm cac mau RSR’ khac nhau cé thé
nhin thay trén hinh nay. Néu RSR’ thé hién & cac chuyén dao trwdc tim phai (V1 va V2) véi QRS > 100ms (RBBB khéng hoan
toan), hodc QRS > 120 ms (RBBB hoan toan) va chuyén dao trwdc tim trai (RSR’ & |, V5 va V6) véi QRS >120ms (LBBB) ¢6
thé dwoc xac dinh nhw BBB hoan toan hodc khéng hoan toan va va loai trir khéi fQRS, ngwoc lai néu RSR’ thay & cac chuyén
dao gilra ngwc hoac & du¢i dwoc xac dinh la fQRS.



- Loai ra khoi khai niém nay cac bloc nhanh dién hinh
(BBB) (QRS > 120 ms) va khdng dién hinh. Sau nay nguoi ta
mo rong khai niém fQRS khi c6 phirc hgp QRS rong (> 120
ms), nhu BBB, PVCs va QRS trong tao nhip (pQRS).

- bé xac dinh fQRS trong cac phtc hop QRS rong, ngudi
ta thém vao tiéu chuan > 2 su ché doi & song R hoac song S,
do BBBs d3 c6 hai ch& doi hoic cac dinh (peaks) biéu hién 6
hai chuyén dao lién tuc (inh saw.

- Tuong tu, bé rong fQRS va PVCs phan doan dugc xac
dinh bé‘ing cO0 > 2 dinh hoac ché do1co ¢ 2 chuyén dao lién tuc.
Thém vao, PVC phan doan ciing bao gdom PVCs véi chi 2 ché
do1 6 song R nhung > 40 ms mot bén va hién di¢n ¢ 2 chuyén
dao lién tuc.



Cac mau phan doan cia RBBB, LBBB, QRS tao nhip va PVCs. Phan doan trong
BBB va nhip dugc tao nhip ¢6 > 2 R’ dau tién hoac ché doéi, ngugc lai PVCs phan
doan c¢o6 2 dinh song R dugc phan chia > 40 ms.

Das M. Suradi H. Maskoun W, et al. Fragmented QRS on a 12 lead ECG: A sign of myocardial
Scar and Poor Prognosis. Circ Arrhythmia Electrophysiol 2008;1:258-268.




fQRS: CHI DAU CUA SEO CO TIM TRONG CAD

-fQRS /12 CD ECG da du bao s¢o co tim & BN CAD hoac nghi
ngd CAD. Su c6 mit fQRS ¢ >2 CP trude lién tuc (V1 dén V5) du
bao seo co tim trudc hoac ¢ trudc trai xuéng

- C6 fQRS 6> 2 CD bén lién tuc (I, aVL, V6) du bao s¢o co tim
O doan co tim bén hoac seo co tim khu vuc mu

- Tuong tu, c6 fQRS >2 CP dudi ké tiép (11, I1I va aVF) du bao
seo co tim dudi hoac khu vuc dong mach vanh phai

- Trong 479 BN (tudi 58,2 + 13,2 tudi; 283 nit) duoc wa dung cac
test stress hat nhan, cac song Q c¢6 ¢ 15% BN, fQRS c6 ¢ 35% BN va
fQRS va hoac song Q ¢6 ¢ 42% BN

- B6 nhay cam, d¢ dac hi¢u va gia tr1 du bao am cho s¢o co tim 1a
86%, 89% va 93%, theo thr tu, cho fQRS , va 91%, 89% va 94%,
theo thir tu, cho song Q va hoac fQRS.

Das MK, Khan B, Jacob S, dt al. Significance of a fragmented QRS complex versus a Q wave in patients with coronary
artery disease. Circulation 2006; 113:2495-2501.



- NC 998 BN 1u’0’11g gia CAD chi ra tir suat do tat ca NN (34%
d6i lai 26%) va bién cb tim (ML, tir vong do tim, can cho tai tuan
hoan) tan s6 (50% d6i lai 28%) cao hon ¢o nghla & cac BN ¢6 fQRS
so vo1 cac BN khong c6 fQRS, trong theo d01 trung binh 57 thang

- Phan tich song sot Kaplan Meier chi ra su song sOt qua cac

bién co thap hon mot cach co6 y nghia trong cac bién co tim (P <
0.001) va ttr suat do tat ca NN (P = 0.02) (hinh sau)

- fQRS khong du bao tir suat mot cach doc lap. Tuy nhién, NC

md dau chi ra fQRS cling du bao cac bién co loan nhip & cac BN
CAD nhan duogc ICD trong phong ngtra tién phat SCD

- Hon ntra, Pietrasik va CS nhan thay so BN bénh st MI c6 song
Q, fQRS da du bao nguy co cao hon 2 lan (HR: 2.68, P =(0.004) cua
cac bi€n co tim tai phat (tor vong do tim, MI khong nguy hiém so vi
nguo1 khong c6 fQRS va cac song Q ¢d dinh.

Das MK, Saha C, El Masry H, et al. Fragmented QRS on a 12 lead ECG: a predictor of mortality and cardiac events in patients with

coronary artery disease. Heart Rhythm 2007; 4:1385-1392. Maskoun W, Suradi H, Mahenthiran J, et al. Fraqmented QRSonal2lead ECG
predict arrhythmic events in patients with ischemic cardiomyopathy who receive an ICD for primary prophylaxis. Heart Rhythm 2007;
4:5211-212. Pietrasik G, Goldenberg I, Zdzienicka H, et al. prognostic significance of fragmented ORS complex for predicting the risk of
recurrent cardiac events in patients with Q wave myocardial infarction. Am J Cardiol 2007; 100:583-586.



Phan tich dwéng cong sdng sét Kaplan Meier nhan thay tlr suat do tat cd nguyén nhan & cac bénh
nhan cé fQRS (nhém fQRS) va khéng cé fQRS (nhédm khong fQRS).

Das MR, Saha C, El Masry H. et al. Fragmented QRS on a 12 lead ECG: a predictor of mortality and
cardiac events in patiénts with coronary artery disease. Heart Rhythm 2007: 4:1385-1392.




- NC 879 BN c06 phirc hop QRS rong, QRS rdng
duoc phan doan (f-wQRS) da thé hién s¢o co tim

- B0 nhay cam, dac hi€u, gia tr1 du bao duong,

va gia tri du bao am ctia f-wQRS doi véi seo co tim
la 87%, 93%, 92% va 88% theo thu tu

- B0 nhay cam va dac hi€u cho s¢o co tim dugc
chan doan 13 89% va 94%, 81% va 88%, va 90% va
96% cho 1-BBB, f-PVC, va f-pQRS, theo thir tu, f-
wOQRS duoc két hop vo1 tir suat sau diéu chinh cho
tu6i, LVEF, va tiéu duong (P = 0,017).

Das M, Suradi H, Mahemthiran J, et al. Fragmented QRS on a 12 lead ECG: A Sign of Myocardial Scar and Poor
prognosis. Circ Arrhythmia Electrophysiol 2008;1:258-268.



fQRS: Chi dau cac bién co loan nhip trong bénh co
tim khong do thiéu mau cuc bd

- Ty 1& phan doan QRS con chua duge NC day du & cac
BN bénh co tim khong do thiéu mau; tuy nhién, no 1a mot
nhan dinh chung ¢ 12 chuyén dao ECG 6 cac BN nhan duoc
ICD cho phong ngura tién phat va thir phat

- O cac BN ¢6 bénh co tim khong do thiéu mau, sy phan
doan QRS dugc nghi nhan trong qua trinh phan tich cac
song gon lan tin ECG (wavelet ECG) ghi nhan tir 6 chuyén
dao trudce tim trai don cuc, st dung bo khéch dai co do
chinh xac cao

Machara K, Kokubun T, Awano N, et al. Detection of abnormal hi h—fre%uency components in the QRS complex by the wavelet transform
in patients with idiopathic dilated cardiomyopathy. Jpn Circ J 1999; 63:25-32.



(tt)
- Khi so sanh véi doi chimg khong c6 beénh tim, cac
song gon lan tan nay da du bao tan s6 PVCs va SCD.

- Ngu:0’1 ta da NC cac bién c6 loan nhip va tir suat do tat
ca NN ¢ 105 BN (tu01 58,7 = 15,5); nam, 70) cO bénh co
tim khong do thiéu mau nhan duoc ICD cho du phong tién
phat va thir phat.

- Nhom fQRS nhan ICD tri liéu (tri liéu chong nhip
nhanh va hoac shock ICD) khi so sanh vo1 chi 5 (10%) BN
& nhom khong co fQRS (P < 0.001).

Ellenbogen KA, Levine JH, Berger RD, et al. Are implantable cardioverter defibrillator shocks a surrogate for sudden
cardiac death in patients with non ischemic cardiomyopathy ? Circulation. 2006; 113:776-782.



- Tién chi hdon hop ciia tri liéu ICD va tir suat cung cao hon mot
cach co ¥ nghia & nhom fQRS so v6i nhom khong co fQRS (70% doi
la1 17,6%, P <0.001)

- T suat la 24% & nhom fQRS va 14% 6 nhom khong fQRS (P
=0.18). Song sot do thoat khoi bién c6 giam di mot cach co ¥ nghia &
nhom fQRS d6i lai vdi nhom khong fQRS

- Céac bién c6 do loan nhlp duoc diéu tri bang shock ICD dugc
hiéu thong thudng khi bién c6 SCD dugc ciru thoat

- Tuy nhién, nd can dugc gay ra cac shock ICD phu hop suat hién
nhleu hon so vo1 SCD ¢ cac bénh nhan vd1 bénh co tim khong do
thiéu mau

- Bicu ndy goi y cac con VT tam thoi thuong bj cat tu phat
(spontaneously) ¢ cac bénh nhan nhu vay.

Ellenbogen KA, Levine JH, Berger RD, et al. Are implantable cardioverter defibrillator shocks a surrogate for sudden cardiac death in patients with non ischemic
cardiomyopathy ? Circulation. 2006; 113:776-782.



fQRS: Chi diau cho ARVD/C

- Méi day, fQRS da dugc Peter va CS nhan biét nhu chi dau cia
ARVD/C

- NC gia tri caa phan doan QRS ¢ 12 chuyén dao ECG chuan &
360 BN c6 ARVD/C (176 nam, tu6i trung binh 47,3 + 13,7) va so
sanh vd1 sy hién dién cua nd vt sy phat hién cac song epsilon ¢ cac
chuyén dao trudc tim phai dugc khéch dai cao ngoai bién cai bién &
nhom nho 207 BN

- Trong NC, 52 nguo1 khong b1 anh hudng do phenotype va
genotype tir viéc tam soat gia dinh mot cach hé thong ¢ 10 gia dinh ¢
dot biét plakophilin-2 va desmoplakin dong vai trd nhu nhém ching,
fQRS dugc xac dinh & 85% BN va 4% d6i chirng, ngugc lai cdc song
epsilon & cac chuyén dao trude tim phai duoc khéch dai cao va ngoai
bién duoc cai bién c6 thé duoc xac dinh & 77% céc bénh nhan.

Peters S, Trummel M, Kochler B. %RS fragmentation in standard ECG as a diagnostic marker of arrhythmoginic right ventricular dysplasia
cardiomyopathy. Heart Rhythm 2008;5:1417-1421.



- Céc dau hiéu khac ECG ctia ARVD/C
bao gom QRS kéo dai, suon 1én cua song S
kéo dai, cham tré hoat dong cua doan cudi1 va

dién thé epsilon. Pai da so cac dau hiéu nay
duoc két hop trong fQRS dién hinh

- fQRS s& hau nhu chac chan lam don gian
chan doian ECG cua ARVD/C & cic BN ¢6 kha
nang b1 bénh cao.



fQRS va cac bat thwong khir cwe khac trong hdi chirng Brugada
(BS)

- Méi day, Morita va CS da nhan thay 43% ty 16 fQRS ¢ 115 BN
BS (13 dugc ctru song tir VF, 28 bi ngat va 74 khong c6 triéu ching)
(hinh sau)

- Ty 1€ cua fQRS la cao hon mdt cach c6 y nghia trong nhém VF
khi so sanh v&1 ngat hoac khong co triéu ching (ty 1€ f{QRS: VF 85%,
ngat 50%, va khong tri¢u ching 34%, P <0.01)

- Thu vi thay, dot bién gene SCNS5A suat hién thudng nhiéu hon
& cac BN fQRS (35%) so vdi trong nhom khong c6 fQRS (5%). O
cac BN co ngat hoic VF, chi 6% BN khong c6 fQRS trai qua VF
trong 43 thang theo ddi, nguoc lai 58% BN c6 fQRS c6 ngat tai phat
gay ra do VF (P <0.004)

Morita H, Fukushima K, Miura D, et al. Fragmented QRS as a maker of conduction abnormality and a predictor of
prognosis of Brugada syndrome. Circulation 2008; 1181697-1704.



Hinh 4. Mau fQRS trong héi chirng Brugada. Cac dudng nhieu cham chi a khé&i dau va két thic cua phire
hop QRS. A: cac spikes phtrc tap gilra séng R va két thuc ctia phirc hgp QRS & V2 va V3. B: cac spike phirc
tap dwgc quan sat & doan Ién cia séng S & V1 va V2. C: cac spikes phirc tap da ton tai quanh r' tré & V1 va
V2. D: khéng cé tin hiéu fQRS. Chuyén dao trwdc tim phai cho thay mau rSr’ khdng cé cac spikes phirc tap
trong phire bd QRS.

Morita H. Fukushima K. Miura D. et al. Fragmented QRS as a maker of conduction abnormality and a
predictor of prognosic of Brugda syndrome. Circulation 2008; 118:1697-1704.




- Phan tich song sot Kaplan — Meier da nhan thay
song do thoat khoi bién c6 (VF) giam di mot canh
cO y nghia trong nhom fQRS khi so sanh vd1 nhom
khong c6 fQRS (hinh sau)

- Tuy nhién, su ton tai ctia LP, dot bién SCN5A
va VF tao ra do kich thich dién c6 chuong trinh,
khong du bao dugc ngat tai1 phat

Morita H. Fukushima K. Miura D. et al. Fragmented QRS as a maker of conduction abnormality and a
predictor of prognosic of Brugda syndrome. Circulation 2008; 118:1697-1704.



Hinh 5. Téi phat ngat do loan nhip théj:. A: Thoat khoi bién cb cho cac bénh nhan ¢ va khong c6 fQRS.
Cac bénh nhan c6 fQRS thuong bi ngat tai phat do VF trong pham vi 4 ndm tir con dau ti€n. Sy ton tai
dién thé tré (B), dot bién SCNSA (C), va VF dugc tao ra bang kich thich dién c6 chuong trinh (PES) (D)
khong du bao su tai phat cuia ngat.

Morita H. Fukushima K. Miura D. et al. Fragmented QRS as a maker of conduction abnormality and a
predictor of prognosic of Brugda syndrome. Circulation 2008; 118:1697-1704.




- Bat thuong khir cuc khac (SAECG ciing nhu RBBB hoan toan
hoac khong) trong BS da duogc biét 6. Su ton tai LP g0o1y su hién
dién cua khu vuc nén khir cuc tré hon so v&i phan 16n that va do d6 1a
mot chi dau bat thuong dan truyén co tim

- LPs — dé xuat hién thuong xuyén & BN c6 ECG type Brugada,
nhung VF cling c¢6 thé xuat hién ¢ cac BN khong c¢6 LPs

- Mapping noi tAm mac that phai BN BS phat hién ty 1é cao hon
su phan doan no1 budng tim giong nhu ghi nhan ¢ cac bénh nhan b1
CAD trong qua trinh mapping nd1 mac that trai

- Mapping ndi mac ciing cho biét BN BS type I c¢6 thoi gian hoat
dong that phai dai hon va khoang QRS (ca hai chi s6 nay déu la bat
thuong khu cuc) so sanh vo1 cac BN type 2 BS va nhom ching trong
NC.



- Bat thuong tai1 cuc nd1 mac dugc phat hién
bang mapping dién giai phau qua viéc nhan ra
khoang thoi gian phuc hoi hoat dong trung binh c6
diéu chinh theo tan so tim khi do khoang thoi gian
dién thé hoat ddng thap hon mot cach cé ¥ nghia so
vO1 nhom chirng

- Trong mau BS type I, phtrc hop phan doan 1,
hoat dong b1 lam cham va su phuc hoi ngén la1 chi
ra truyén xung dong bi cham lai nhung phuc hoi
nhanh. Diéu nay c6 thé 1a bo xung quan trong vao
mau ECG dic biét va nguén géc loan nhip trong BS.



Cac chi dau khac cho cac bat thwong khir cuc

- Dan truyén kéo dai gay ra do bénh co tim hodc bénh
h¢ thong dan truyén tao ra sy phan tan tang 1€n cua khur cuc
va ta1 cuc, do do thuc day loan nhip that

- Cac nghién ciru quan sat dd nhan thay khoang thoi
gian QRS rong du bao tir suat tim ¢ cac bénh nhan c¢6 LVEF
| vasuy tim

- NC nhém nhé quan thé NC, nhan thay QRS rong 1a
yeu to du bao tur suat, nhung cac NC ti€p theo da khong
khang dinh két qua nay.

MUSTT : multicenter unsustained tachycardia trial



SAECG

- SAECG duoc khéch dai cao va ECG
duoc tién trién cac tin hi¢u (signal-processed
ECG)

- Khong giong ECG 12 chuyén dao,
SAECGs c6 thé phat hién cac dién thé dién
hoc mirc do microvolt & két thuc cta phirc bo
QRS, duoc biét nhu 13 LPs.

- Piéu nay tang lén tur khu vuc s¢o co tim,
c6 thé 12 moi trudng (milieu) cho loan nhip
that 4c tinh vao lai



(tt saecq)

- Khoang thoi gian bat thuong QRS trén SAECG
hoac ¢6 LP da dugc st dung cho phan tan nguy co
SCD hoac bién co loan nhip

- D6 nhay cam SAECG bat thuong di duoc thong
bao thay doi tir 30 dén 76% va do dic hién tir 63%
dén 96%.

- Tan sO cac bién co tuong d6i thap, do do, gia tri
du bao duong thap cho SCD, pham vi tir 7% dén
40%. G1a tr1 du bao am 1a cao (> 95%); tuy nhién,
diéu nay ciing duoc lién quan dén tan so bién co thap
trong quan thé NC thap.



- MUSTT la mdt trong nhirng NC 16n nhat 1oi
ich SAECG nhu mét phan tang nguy co cho tir vong
loan nhip, tir vong tim va tir suat do tat ca cac NN,
cac BN duoc dang ky bénh st CAD, LVEF <40%,
VT tam tho1 khong triéu ching

- NC nay, cac BN c6 SAECG bat thuong
(khoang thoi gian QRS dugc loc > 114 ms) c6 tan so
5 nam tir vong do loan nhip cao honcoy nghla
(28% dbi lai 17%, P = 0.01) va tu suat do tat ca cac
NN khac nhau (43% d6i lai 35%, P = 0.01) so voi
cac BN ¢c0 SAECG binh thuong



(tt MUSTT)

- Bénh co tim 1a chua chic chan. SAECG bat
thuong thé hién khur cuc that ke ti€p khong thé duoc
phat hién trén ECG thong dung 12 chuyén dao

- Tuy nhién, khong chac chan c
dan truyén nd1 that hoac cac mau k

11 ra s cham tré
o cuc da duoc

stra d01, n6 xuat hién trong qua trinh sém va gitra

QRS co thé khong kéo dai vuot ra

ngoai g161 han

diém J, n6 ghi nhan két thuc cua khir cuc trén 12

chuyén dao ECG.



- Nguoi ta tin rang khir cuc that bi pha v& to
chirc phu thudc vao mau khong gian va thoi gian cia
dan truyén xung dong trong nén bénh 1y cta that, do
do su phan doan cac song QRS c¢o thé xuat hién
som, gitra va cac pha tré cia song QRS

- Morita va cong su da chi ro fQRS co thé hodc
khong cung ton tai voi1 LP ¢ cac bénh nhan c6 BS
(hinh sau)



Hinh 6. fQRS va LP. Phia trén chi ECG & V2 v&i fQRS dwoc khoanh vong. Phia dudi chi ECG
tin hiéu trung binh (SAECG) v&i LP dwoc chi ra bang mii tén. Bénh nhan A cé cé hai fQRS va
LPs. Bénh nhan B c6 fQRS. Bénh nhan C chi c6 LPs. BEénh nhan D khéng c6 fQRS va cling
khéng co6 LP.

Morita H. Fukushima K. Miura D. et al. Fragmented QRS as a maker of conduction abnormality
and a predictor of prognosic of Brugda syndrome. Circulation 2008; 118:1697-1704.




Phan doan trong QRS tang lén trén ghi dién tur tim
(magnetocardiography:MCG)

- MCG duoc sir dung phan tang nguy co & cac BN ¢6
CAD

- Korhonen va CS nhén thay diém phan doan ndi QRS
téng 1€N (intra QRS fragmentation score: FRA) trong MCG duoc két hQ’p vOl
loan nhip that dai dang ¢ cac BN sau nhoi mau co tim, goi v
mdi lién hé v&i nén loan nhip.

- FRA cua cac phic bd QRS dién tir tim dugc vi1 tinh
tinh toan s cuc xa va cuong do trong pham vi phirc b0
QRS cua 7 kénh dong truc duoc su dung.



- FRA cua moi BN dugc bat nguon bang trung
binh s6 tat ca cac kénh dugce ghi. MCG dugc dugc

ding ky va FRA duoc vi tinh hoa & 158 BN c¢6 bénh
st MI cap va giam LVEF vua phai.

- Qua trinh theo do1 50 = 15 thang, 32% (20%) BN tu
vong va 18 (11%) co bién co loan nhip.

- C4 hai tan sb bién c6 loan nhip va tir suat do tat ca NN
cao hon mot cach ¢6 y nghia ¢ BN ¢6 FRA tang 1én (P <
0,001 cho ca hazi).

- NC tuong tu, khoang thot gian QRS dugc tang 1eén ¢
ECG da dyu bao tir suat do tat ca NN (P <0.05) nhung
khoéng phai bién c6 loan nhip.



- Trong phan tich da bién, FRA la yéu to du bao doc lap
ctia ca hai bién c¢6 loan nhip va tir suat toan bd do cac NN.

- Su hién dién cua FRA tang 1én vé1 LVEF < 30% duoc
két hop véi do chinh xac du bao duong va am cua 50% va
91% cho céc bién c6 loan nhip.

- Cac nha NC da goi y phan tich phan doan ng1 QRS
bang MCG c6 thé tham gia vao hudng dan diéu tri BN sau
nhoi mau

- Dleu nay co kha ning phan doan ndi QRS c6 thé bleu
hién bat thuong khir cyc tuong tu nhu fQRS trén 12 chuyén
dao ECG thong dung.



Co ché ciia fQRS: N6 c6 thé 1a chi dau chinh ciia seo co tim hay
cung la hién twong sinh ly ?

- Co ché cua phéan doan phitc hgp QRS trén 12 chuyén dao ECG
thong dung dugc giai thich bang hoat dong khong dong nhat cua cac
that do seo co tim va hoac thiéu mau cuc bo

- Cac cong bo sém hon (publicati da xac dinh ché& doi cta song
QRS sau MI nhu 1 bloc dan truyén quanh nhoi mau (peri-infarction),
no cling co thé duogc xac dinh nhu fQRS

- Flowers va cong su di nhan thay pham vi cia LPs trén SAECG
& cac bénh nhan ¢6 quanh nhdi mau da vuot qua di€u ma dugc xac
dinh ¢ cac bénh khan khong c6 bloc quan nh61 mau (P< 0.0001)

- C6 ty 16 cao hon c6 ¥ nghia cua cac loan nhip that dai dang va
SCD 6 cac bénh nhan c6 bloc quanh nho1 mau trén ECG bé mat.

Flowers NC, Horan LG, Thomas JR, et al. The anatomic basis for high-frequency components in the electrocardiogram. Circulation 1969:39:531-5309.



- Phan doan QRS ciing di chi ra duoc két hop véi seo
co tim c¢oO tu lau trong cac NC nho va trén mo hinh vi1 tinh

- Khai niem Jay cling duoc cac NC phan tich quang pho
ung hom ECG tan s6 cao da phat hién cac not ché doi ting
1én va hodc liu nhiu sau ton thuong co tim.

- Thém vao do, ghi bang rong (wide-band) ¢ cac bn
CAD phat hi€n nhi€u no6t ché doi1 trén cac song R va liu nhiu
O song S ¢ cac bn nay vd1 cac s¢o co tim.

- Co ché phan doan duoc ting ho bang tir thiét cac bn c6
MI va phinh that trai duoc khang dinh su h1en dién cua hoai
tir co tim ¢6 ¥ nghia, véi “cac dao” (1s1ands) ctia to chuc co
tim con song xen k& nhi€u t6 chirc soi.

- Lesh MD, Spear JF, Simson MB. A computer model of the electrogram: what causes fractiontion ? J Electrocardiol 1988:21 Suppl:569-73.

- Gardner PI, Ursell PC, Fenoglio JJ Jr, et al. Electrophysiologic and anatomic basis for fractionated electrograms recorded from healed myocardial infarcts. Circulation
1985. 72:596-611.

- Friedman BM, Dunn MI. Postinfarction ventricular aneurysms. Clin Cardiol 1995; 18: 505-511.



- Cac dao co’ tim thiéu mau cuc bd man tinh dwoc biéu
hién hoat ddng chadm nhw hau qua cua toc do dot bién dién thé
hoat ddng bj suy gidm va kh&r cwc mot phan va phu hop cé kha
ndng cho hoat ddng that trai khdng dong nhat

- SO lwong, phan bd va md hinh cla seo phu thudc vao
trang thai bénh

- Seo trong CAD thwong dwdéi ndéi mac hoac xuyén
thanh & trong sw phan bo cia déng mach vanh bi tac,
nguworc lai seo & cdc BN bénh co’ tim khéng do thiéu mau I3
I6m dém va dwéi thuwong tdm mac hodc giira co tim

- Do d6, hinh thai khac biét cua fQRS dwoc tao ra do sw
thay dbi clia vector QRS trong qua trinh khir cwc trong ca
quanh cac khu vuec duwoc tao seo hodc co tim thiéu mau cuc
bd, phu thudc vao pham vi ctiia chung va khu vuc & that



- Morita va cs di chi ra fQRS 1a chi dau cua bat thuong dan
truyén trong ca khong c6 bénh tim thuc thé stt dung mo hinh t6 chirc
that phai loai cho dong nhat BS

- Trong d6, cham tré trong hoat ddng ¢ thuong tam mac da tai tao
ra fQRS tuong tu nhu trong ECG xuyén thanh

- Bang mapping toi uu cua dién thé hoat dong da vi tri, doan ST
chénh 1én do pha 1 16n ch€ do1 cua dién thé hoat dong ¢ thuong tam
mac va cham tré hoat dong thuong tim mac duoc tai tao ra f{QRS
trong ECG xuyén thanh

- Dong Na+ bi giam di trong BS khong chi dao sau xudng pha 1
ché d6i cua dién thé hoat dong (AP), ma con lam cham di tbc d6 dan
truyén va giam di yéu to an toan cta dan truyén, dan dén cac bat
thuong dan truy &N (v6i cham din truyén trong khu vire hodic bloc din truyén).



- Mic du, cham dan truyén khu vuc ¢6 thé duoc gay ra do so hoa
co tim trong BS, cac thay d6i chtrc ning (dynamic) va tu phat
(spontaneous) trong cac song fQRS goi bién doi chitc ning dan
truyén hon so véi co tim bi seo hda co dinh, chang han giy ra bang
hoat dOng than kinh tu dong, tudi tac, nhiét do hodc tan sb tim, c6 thé
cling gay cac phan doan nhu vay

- Piéu d6 ciing c6 kha nang khtr cuc thay doi co thé anh huong
dén tai cuc cua co tim. Cac nha nghién ctru di két luan fQRS biéu
hién nén cho VF tu phat trong BS va di du bao bénh nhan c6 nguy co
cao co ngat



- Trong nghién ctru nay, sy hién dién cua LPs khong du
bao su ta1 phat cua ngét. Nguoec lai, su phan doan cua QRS
trén 12 chuyén dao thong dung da du bao su tai phat va goi
su ¢6 mat ctia nén gay loan nhip co nhiéu khu vuc cham dan
truyén trong t6 chirc twong doi 1on co tim

- Do d@6, fQRS c6 thé biéu hién khu vuc bat thudng sinh
Iy hay bénh 1y twong d6i 16n hon ctia co tim c6 nén cho
VFR tu phat va nguy co cao cho tir vong va SCD ¢ cac
bénh nhan c6 bénh tim thyc thé va BS

Coronel R, Casini S, Koo mannT et al. R tv egtrlcular fhbros? and fonductlo dela Haigatlent
with clinical SI ns of B ru% as n meac ned_electrophysiological, genetic, |st0|3/at ologic, and
computational tudy Circulatio 05 112:2 (7.

9-2
Fructasi A, Priori SG, Pieroni M, et al. Cardi ac hlstolo Ical substrate in patients with clinical phenotype
of Brugada syndrome. C?rcu ation 2005: 112: 3680-3687. P P P



CAC HAN CHE CUA fQRS (limitations of fQRS)

- fQRS trén 12 chuyén dao ECG thong dung d6i hdi trang thai
qua bo loc thap to1 vu (optimal low-pass filter) (100 or 150 Hz).

- Su phan doan c6 thé bj nham véi trang thai loc & 40 hoac 60 Hz.

- Ngoai su che doi, liu diu cua fQRS c6 thé biéu hién seo co tim;
tuy nhién xac dinh biéu hién (present definition) cua fQRS dang la
dinh tinh (qualitative), no khong thé dugc két hop chat ché



(tt han ché)

- Xac dinh dinh lvong clia fQRS v&i sy phéat trién
cua phan mén chuyén biét dang dwoc thwc hién:

+ N6 dwoc nhan manh fQRS finding khéng
dac hiéu

+ Va chi nén duwoc lam sang to trong sw
hién dién cla bang chirng 1dm sang phu hop cua seo
co tim nhuw trong CAD hoac cac bat thwong dién hoc
tién phat cua khw cuc.



CAC HUONG TRONG TUONG LAI

- Hiéu biét co che ctia SCD can phdi hop (coordlnate) cac
noi luc trong di truyen khoa hoc phan tir, nghién ctru tich tién
(translational) va cac nghién ctru 1am sang

- N0 s€ do1 hoi nghlen cuu két hop chat ch€ lam sang va
tinh tién tap trung vao co ché cua fQRS ( bat thuong bénh hoc
d6i lai véi sinh ly cua dan truyén hay ca hai)

- Ngoai LVEF thap, cac test khong thAm nhap khac cho
phan tang nguy co dot tir co gia tri du bao duong thap

- fQRS la tin hi¢u ECG don glan ré tién va c6 kha ning
san, cac nha 1am sang c6 thé 1am sang to sém.

Flowers NC, Horan LG, Thomas JR, et al. The anatomic basis for high-frequency components in the electrocardiogram.
Circulation 1969; 39:531-539.



- Cac nha NC c6 thé nhan thay vai tro tiém ning ciia
fQRS trong co ché ro1 loan nhip

- fQRS c¢6 thé c6 gia tri trong xac dinh nguy co SCD va
huéng dan lya chon cho viéc diéu tri bang dung cu & cac BN
cO bénh tim thuc thé va BS

- Do d9, loi ich trong phan tang SCD can dugc kham pha
ti€p theo

- fQRS c¢6 kha ning c6 gia tri du bao (chi dau cua bat
thuong khir cuc) cho SCD ¢6 thé tang 1én xa hon nira bang su
ket hop chi dau cac bat thuong tai cuc nhu MTWA



Xin cam on sw quan tdm theo doi
cua cac Qui Thay Co6 va Qui ddng nghiép !



