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TOI 'U HOA KHOANG DAN TRUYEN NHI THAT
O’ BENH NHAN PAT MAY TAO NHIP HE THONG DAN TRUYEN

Kiéu Ngoc Diing!, Nguyén Tri Thirc!, Hoang Anh Tién?

TOM TAT.

Suy tim la mét héi ching 1am sang va la hau qua
cua nhiéu nguyén nhan bénh hoc khac nhau. RGi loan
nhip la van dé terdng gap d bénh nhan suy tim. Gan
day, ngu’dl ta da xac nhan cac bat thu’dng vé dién hoc
clia tim cé thé gy ra benh cd tim va suy tim. C6 5
dang bat thu’dng dién hoc co thé gay suy tim da dugdc
xac nhan bao gom: rung nhi, nhanh nhi, ngoai tam
thu that, nhanh that va mat dBng bo nhi that2. Cac
bat thudng dién hoc nay gay suy tim thong qua cac co
ché bénh hoc do nhip tim khong déu, bénh co tim do
nhip nhanh, mat b dBng thé’t va nhi that ph6i hap
khong t6i uu, tir d6 gay ta| cau truc tim va gay suy
tim2. O bénh nhan dst may tao nhlp, sé xudt hién mat
dong bd that, mat dong bé nhi that (neu khoang dan
truyen nh| that khong t6i uu). D& giam thiéu nguy cd
tién trién gay ra bénh co tim do tao nhlp, ta co thé
chon Iua cac perdng phap sau: (1) wu tién tao nhip
nh| 6; (2) Iap trinh glam thiéu tao nhip that 6; (3) bat
may ta| dong bd tim va 4), toi uu hoa khoang dan
truyen nhi that9. Gan day, may tao nhip His la perdng
phap tao nhip mdi véi nhiéu uu diém glup duy tri dong
bo noi that. Dac blet la & cac bénh nhan cd QRS dan
rong sau dat may tai dong b6 tim thi can xem xét ph0|
hgp tao nh|p bd His va toi uu hoa khoang dan truyén
nh| that dé thu hep QRS va mang lai cai th|en Iam
sang cho bénh. Chung t6i trinh bay 1 ca lam sang cd
chi dinh dat may tai dong b0 tim CRT, tuy nhién sau
dat may QRS lai d3n rong thém 45ms mang lai tién
lugng xau. Bénh nhan sau dé dudc chuyén vi tri tao
nhip tim phai 1én b His (HOT-CRT) két hgp t&i uu hda
khoang dan truyén nhi that da giup QRS hep lai 20ms
so vdi trudc dat may va hep lai 65ms so vGi tao nhip
CRT, tir @4 mang lai su cai thién tinh trang suy tim va
phan suat téng mau that trai cho bénh nhan.

SUMMARY
AV INTERVAL OPTIMIZATION FOR HIS

BUNDLE PACING DEVICES

Heart failure is a medical condition caused by
various underlying medical issues, with arrhythmia
being a common issue among patients. Recently, it
has been confirmed that electrical abnormalities of the
heart can induce myocardiopathy and heart failure.
Five types of electrical abnormalities confirmed to
cause heart failure are: atrial fibrillation, atrial
tachycardia, ventricular premature contractions,
ventricular tachycardia and loss of atrial - ventricular
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synchronization. These electrical abnormalities cause
heart failure throuah various pathological mechanisms
such as irrequlalopathy, tachymyopathy, AV-
uncouplina, and Dyssynchronopathy, leading to
cardiac remodeling and heart failure2. In patients with
a pacemaker, ventricular  dyssynchronisation,
atrioventricular uncoupling (if the atrioventricular
conduction interval is suboptimal) may occur. To
minimize the risk of developing heart disease due to
right ventricular pacing, the following methods can be

chosen: (1) prioritize ventricular rate control, (2)
reducing right ventricular pacing by device
programmation, 3) Implanting cardiac

resynchronization deives and (4) optimizing atrium —
ventricle coupling interval. A new pacing method, the
His-bundle pacing device, has been developed and has
many advantages in  maintaining ventricular
synchrony. Especially in patients with widened QRS
after cardiac resynchronization therapy, it is necessary
to consider combining His bundle pacing and optimize
the atrioventricular conduction interval to narrow the
QRS and improve clinical outcomes. We present a
clinical case where a patient was indicated for a
cardiac resynchronization therapy (CRT) device
implantation, but after the implantation, the QRS
widened by 45ms causing poor response. The patient
was then switched to His-paced (HOT-CRT) therapy
and underwent optimization of the interval of atrium-
ventricle conduction, which helped to narrow the QRS
by 20ms compared to previous implantation and 65ms
compared to CRT pacing, resulting in improved heart
failure symptoms and left ventricular function for the
patient.

I. GIO1 THIEU

Suy tim lIa mot hoi ching 1am sang va la hau
qua cla nhiéu nguyén nhan bénh hoc khac nhau.
Cac nguyén nhan suy tim thudng gap la bénh ca
tim thi€u mau cuc b, tinh trang viém, qua tai,
bat thudng van tim hodc bat thudng vé gen.

RGi loan nhip la van dé thudng gap & bénh
nhan suy tim. M6t phan ba s6 bénh nhan suy tim
c6 r6i loan dan truyén trong that, mét phan ba
dén mot phan hai bénh nhan suy tim ¢6 rung nhi?...

Gan day, ngusi ta da xac nhan cac bat
thudng vé dién hoc cla tim c6 thé gay ra bénh
cd tim va suy tim. C6 5 dang bat thudng dién
hoc c6 thé gdy suy tim d3 dudc xdc nhan bao
gom: rung nhi, nhanh nhi, ngoai tam thu that,
nhanh that va mat déng bd nhi that2. Cac bat
thudng dién hoc nay gay suy tim thong qua cac
cd ché bénh hoc do nhip tim khong déu, bénh co
tim do nhip nhanh, mat dong that va nhi that
phdi hgp khong t6i uu, tir dé gay tai cau tric tim
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va gay suy tim2.

Nhu vay, t6i uu hda khoang dan truyén nhi
that va tai dong bo that la yéu t6 quan trong gop
phan cai thién bat thuGng bénh hoc tim, giam
chong tai cau trdc tim va giam suy tim.

Gan day, dat may tao nhip nham diéu tri cac
rdi loan nhip chdm da trd thanh chudn muc trong
diéu tri d6i v8i cac trudng hgp suy nit xoang
hodc bloc nhi that. Tuy nhién, viéc tao nhip that
phai s& gay mat dong bo tim (mat déng bd lién
that va trong that trdi) va gay suy tim2. Suy tim
do tao nhip that phai con dudc goi la bénh co
tim do tao nhip. Bénh cd tim do tao nhip dugc
dinh nghia la tinh trang suy gidam chlc ndng that
trdi, lam phan suat téng mau that trai giam
nhiéu han 10% va thap han 50% xay ra G cac
bénh nhan co ti 1€ tao nhip that > 20% sau khi
da loai trir cac nguyén nhéan khac3. Bénh cg tim
do tao nhip mirc d6 nang dudc dat ra néu bénh
nhan cé suat tong mau that trai thap han 35%
Xay ra & cac bénh nhan co ti |é tao nhip that >
20% va c6 su phuc héi chic nang phan suat
tong mau that trai dat miic > 35% sau khi ndng
cap thanh may tai dong bo tim5.

T&i cdu
Mét ding b8 nki that triac tim

Suy tim <
Hinh 1: Co ché suy tim do réi loan nhip
(ngudn. Fiits W.E - Electrical management of heart
failure_ from pathophysiology to treatment)

DE giam thiéu nguy co tién trién gay ra bénh
co tim do tao nhip, ta c¢6 thé chon lua cac
phuong phap sau: (1)uu tién tao nhip nhi & bénh
nhan suy nat xoang 6 bang cach s dung ché do
tao nhip nhi. (2) & cac bénh nhan khong co6 bloc
nhi that hoan toan, Iap trinh gidm thi€u tao nhip
that sé gilp giam ti Ié suy tim do tao nhip 6. O
cac bénh nhan bldc nhi that co ti 1€ tao nhip that
>20%, st dung cac loai may tai dong bo tim tao
nhip hai bubng that (mdy CRT) hodc may tai
dong bo tim tao nhip hé théng dan truyén nhu
may tao nhip bo trai hodc may tao nhip bo His sé
gidm thi€u nguy cd suy tim do tao nhip”.

Du vay, thong ké cho thdy 10% bénh nhéan
suy tim cé PR dai 8. Cac nghién cltu cling chi ra

mat dong bd nhi that lam gidam dé day that,
giam cung lugng tim, gdy hd van 2 14 tam
truong, tang nguy cd rung nhi, tdng nhap vién
39-51% do suy tim 8. Nghién c(fu ciing cho thay,
PR dai hon 20ms so vdi téi uu sé lam tdng 10%
nguy cd tim vong do moi nguyén nhan °,

| Tac dang o hai khi tao nhip that phai |

|
v !

M4t dong bo dién Mat ddng b cd hoc
Kh cuc that bat thudng < phudng thiic co bop bat thudng
tri hoan dén truyén xung déng dién gay bién déi stic cang cd tim

!

Y

Ti cdu tric va dién Téi c4u tric va dién
hoc thét trai hoc nhi tréi
-Phi dai that trai léch tam DN nk tri
-Dan that trai -Tang stc cang thanh nhi
-Hé van 2 |4 cd nang _Xd hoa nhi trai
-Giam phan suat t6ng mau

that trai +
-Tang ap luc dé day that

-Tang sdc cang that trai
-Xd héa cd tim

y

Suy tim

Rung nhi
Thuyén tac huyét khéi

] > Tl vong |«

Hinh 2: H3u qua cua mat dong bé dién hoc
tim gay ra khi tao nhip that phai 6
Khuyén cao hién hanh vé t6i uu hoa
khoang dan truyén nhi that & bénh nhan
dat may tao nhip bé His. May tao nhlg bo His
la mot thiét bi dién cdy dudi da nhdm ho trg va
ki€ém soat viéc tao nhip that. Vi vay dé dam bao
may hoat dong & muc t6i uu, can Iap trinh may
can than. Khuyen cao 2021 cua HOi tim mach
Chau Au néu rd bat budc can ca thé hda viéc 1ap
trinh may tao nhip bd His cho tirng bénh nhan
(khuyén cao mic I)!° Do tao nhip bo His st
dung hé thdng Purkinje nén duy tri dugc su déng
bd ndi that va lién that. Tuy nhién, sy dong bo
nhi that lai lién quan dén khoang PR. Ma dan
truyén nhi that 8 bénh nhan dat may tao nhip bd
His loai hai budng la médt thong s6 céNthé’ diéu
chinh dugc, vi vay t6i vu hoda khoang dan truyen
nhi that, nhdm ca thé hoa viéc Iap trinh may tao
nh|p theo ddng hudng dan clia Hoi tim Chau Au 13
viéc can thiét. Hon nifa, do day dién cuc that sé
tao nhip bd His, xung dong dién sé mat mot thdi
gian dé dan truyén tir His dén that (bidu thi bdi
doan dang dién sau vach tao nh|p dén QRS) vi
vay, khoang dan truyen AV khi cai dat cho may
tao nhip bo His can ngan han so véi binh thuGng.
Vi vay, ta can chi y van dé cai dat khoang
dan truyén nhi that. Néu khong toéi uu hoa
khoang dan truyén nhi that, toi thleu ta can cai
dat khoang dan truy@n nhi that ngdn hon 40ms
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so véi thong thu‘dng (khoéng AV khi nhan cam
nhi la 80ms). Con néu ta cé tdi uu hda khoang
dan truyén nhi that, ta nén cai dit theo khoang
nhi that t6i uu.

A Risk of AF
\ Cheng et al., 2015 (MA)
v - Kwok et al., 2016 (MA)

—_— Aro et al., 2014

H S — Cheng et al., 2009
E_.i Magnani et al., 2013
E_F Smith et al., 2016
H —_— Uhm et al., 2013
:

0.5 1 5

Hazard ratio (95% CI)

B Risk of HF
i
—- Kwok et al., 2016 (MA)
— - Aro et al., 2014
Crisel et al., 2011

—_— Magnani et al., 2013

—_— Uhm et al., 2013
0.5 1 5

Restoring atrioventricular
coupling in patients with
prolonged PR interval
Rationale

—

Ventricular pacing

Hinh 3: Cac hdu qua do khodng PR khéng
toi uu d bénh nhan cé khodang PR dai 8
_ Cac phuong thirc t6i wu héa khoang
dan truyen nhi that khi tao nhip hé théng
dan truyén
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1. Phuong phap toi uu hoa khéng xam ldn

+ T6i vu hoda khoang dan truyén nhi that &
bénh nhan dat may tao nhip His loai 2 budng
bang huyét ap khdong xam 13n: bénh nhan dat
may tao nhip His loai hai bubng tim bang cach
t6i uu héa huyét dong, do su thay déi huyét ap
khong xam 1an theo tirng nhip tim. Phuong phap
nay da dudc ap dung trong nghién citu mu doi,
da trung tdm cla tac gia Whinnett (2022) trén
167 bénh nhan suy tim véi phan suadt tong mau
<40%, PR > 200ms, QRS < 140ms hodc QRS
dang bl6c nhanh phai hoan toan. Két qua nghién
cltu da cho thay su cai thién chat lugng sdng va
kha ndng gang stc sau t6i uu hda

+ T6i vu hoda khoéng dan truyén nhi that &
bénh nhan dat may tao nhip His loai 2 budng
bang dién tim. Bang cach thay ddi khoang dan
truyen nhi thadt moi 20ms va ghi lai su’ thay ddi
dd réng QRS ciling nhu thdi gian hoat dong dién
cla that trai, Strocchi va cac cong su’ da giup cai
thién tai dong bd tim & bénh nhan dat may tao
nhip bd His loai hai buéng & cac bénh nhan cé
bléc nhanh trai hoan toan.

. Ngoai cac phuang phap t6i uu hda khoang
dan truyen nhi that bang huyét apL dién tim. Ta
cling ¢6 thé t6i uu hda khoang dan truyén nhi
that cho cac bénh nhan dat mdy tao nhip bd His
loai 2 budng bang phudng phép siéu &m Doppler
tim. Tac gia Nguyén Tri Thirc va Hoz‘ang Anh Tién
da nghién citu d6 tuong quan cua cac phu‘dng
phap t6i uvu hoa khoang dan truyén nhi that béng
phuang phap siéu am Doppler tim va théng tim
xam |an do dP/dtmax, két qua nghién cltu két luan
cd thé sir dung phucng phap siéu &m doppler
tim dé thay thé phuong phap théng tim do
dP/dtmax.

2. Phuong phap téi uu hoa xam [an.
Salden va cac cong sy’ nghién ctru hiéu qua clia
viéc t6i uu hdéa khoang dan truyén nhi that trén
dong vat va trén bénh nhan suy tim cé mat dong
bd nhi thdt bang phuang phap thdng tim xam
I&n do dP/dt that trdi. Tac gia cﬁng dong thai do
nhiéu thong s6 huyét dong xam lan khac. Két
qua viéc t6i uu hda khoang dan truyén nhi that
xam lan mang lai su cai thién 15% cung lugng
tim va huyét ap dong mach trung binh & bénh
nhan suy tim cé PR dai > 200ms.

Il. CA LAM SANG

Bénh nhan nam, 41 tudi, nhdp vién bénh
vién Chg Ray ngay 04/11/2021 vi khd thd vdi
chan dodn tuyén trudc 13 Suy tim NYHA IV -
Bénh ca tim dan nd — Nhip nhanh that khong kéo
dai. ECG khi nhap vién cho thay nhiéu can nhanh
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that ngan, QRS dan rong 140ms dang rGi loan
dan truyén noi that kém theo block nhi that do I
vdi PR=240ms. Siéu am tim ghi nhan dudng kinh
that trai cuGi tdm truong la 75mm, EF=16%.
Chan doan sau nhip vién: suy tim NYHA 1V,
choang tim, bénh cc tim dan, nhanh that ngan,
r6i loan dan truyén ndi that, bléc nhi that do I.
Bénh nhan sau d6 dugc 6n dinh ndi khoa. Khi
tinh trang suy tim tam 6n, bénh nhan dugc chi
dinh cdy mday CRT-D nhdm diéu tri suy tim va
ngan nglra dot t&r tim. Trong qua trinh cdy may
CRT-D, méc du da thay ddi nhiéu vi tri cia day

that phai va that trai nhung QRS khi tao nhip
CRT van rong > 180ms. Diéu nay mang lai tién
lugng xau sau ddt mdy. P& nang cao hiéu qua
diéu tri, day that phai da dugc dit dé tao nhip
boé His (tao nhip CRT vdi 1 day tao nhip bo HIS:
tao nhip HOT-CRT). Sau dat may, bénh nhan
ti€p tuc dugc toi uu hoa khoang dan truyén nhi
that bang dién tim bang ECG nhdm dam bao
hiéu qua téi uu vé huyét dong. Sau t6i uu hoa,
do rong QRS thu hep con 120ms, giam so vai khi
khong tao nhip HOT-CRT 20ms va giam so vdi
khi tao nhip CRT 65ms.

Tinh trang bénh cua bénh nhan dién bién
t6t. B&nh nhan cb thé gdng sic nhe va dudc
xuat vién. Sau xuat vién bénh nhan ti€p tuc dugc
theo doi sat va toi uu hda diéu tri ndi véi cac
thudc carvedilol, Sacubitril, valsatan,
spironolactone, ibravadine, furosemide. Sau 15
thang theo ddi, hién bénh nhan c6 thé géng strc
murc dé trung binh, khdng con khé thg va c6 thé
lam viéc nhe. Phan suat téng mau cua bénh
nhan cling cai thién va tdng tUr 16% lén 25% va
khong con can nhanh that.

I1. BAN LUAN

Bénh nhan nay trudc tién dugc dat may tai
dong bo tim, tuy nhién do rong QRS sau dat may
lai tang t&r 140ms lén 185ms. Ma cac nghién ciu
da chimng minh QRS hep lai sau dat may la yéu
td tién lugng quan trong nhat dé tién doan hiéu

Hinh ECG trudc CRT, sau CRT va sau HOT-CRT

quéa sau dit may tai dong bd tim CRT va dé dat
hiéu qua diéu tri tai dong bo tim, QRS can hep
lai t6i thi€u 20ms. Bénh nhan nay sau dit may,
dé rong QRS tang thém 45ms, cho thay tién
lugng dap Ung véi CRT khong tot.

BiV - CRT
QRS = 185ms

HOT-CRT
AsVp=40ms.
QRS=125ms

HOT-CRT
AsVp=60ms.
QRs=121ms

HOT-CRT
AsVp=80ms.
QRS=120ms

Hinh Thay déi dé réng QRS khi tién hanh
toi uu hoa AV
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Trudc day, viéc t6i uu hoa khodng dan
truyén nhi that & bénh nhan dat may tao nhip
thudng it dugc quan tam. Tuy nhién, khi bénh
nhan suy tim, su’ thu gidn cla that trong thi tdm
truang tré nén kho khan hon va kéo dai hon, lam
cho lugng mau chay tr nhi xudng that trong pha
do day sdm giam di, vi vdy, lugng mau dudc
bom tr nhi xudng that trong pha nhi thu trg nén
rat quan trong. Chinh vi ly do nay, tdi uu hoa
thgi gian dan truyén nhi that & bénh nhan suy
tim da dat CRT tré nén rat can thiét.

Phan tich tdng hgp tir 13 nghién cltu cla tac
gia Kosmala (2014) va cac cong su trén 1.431
bénh nhan nham nghién cltu vai tro cla téi uu
héa khoang dan truyén nhi that & bénh nhan d3
dat may tai dong bo tim loai CRT cho thay: viéc
t6i uu hoa khoang AV sé gilp cai thién phan suat
tong mau thém 0,8 - 4% so véi nhdm bénh nhan
khong dudc t6i uu hda véi p = 0,001,

Nghién clftu ctia Salden (2022) & 22 suy tim
c6 phan suat tbng mau that trdi <35%, khoang
PR >230 ms, QRS hep hodc khong cé dang bloc
nhanh trai hoan toan [8]. K& qua cho thay, t6i
uu hda khoang dan truyén nhi that gilp cai thién
doé day that trai, cai thién huyét ap trung binh va
cung lugng tim thém 10-15%, thé tich nhat bdp
tang thém 34 + 40%.

Nghién ctu mu doi, da trung tdm, theo doi
trong 6 thang cla tac gia Whinnett (2022) trén
167 suy tim vGi phan suat tong mau <40%, PR
> 200ms, QRS < 140ms hodc QRS dang bloc
nhanh phai hoan toan. Khoang PR kéo dai gay
giam tién tai that trai, gidm thé tich nhat bép va
lam triéu ching suy tim nang. Cac bénh nhéan
nay dudc dat may tao nhip bd His va dugc chia 2
nhém: 1 nhém dugc tao nhip His va t6i uu hda
khoang dan truyén nhi that. Mot nhém tt chirc
nang tao nh|p K&t qua nghién cfu nhém dugc
tao nhlp va toi uu héa khoang dan truyen nhi
that nham rdt ngan dan truyén nhi that cd cai
thién chat lugng séng 8 76% bénh nhan so véi
khong dudc tao nh|p, p<0,0001.

Bénh nhan nay bi suy tim do rdi loan dan
truyén noi that kém bl6c nhi that d6 I va nhanh
that. Tinh trang roi loan dan truyén noi that
thudng do hdu qua mat dan truyén tir cic soi
Purkinje dén cac t€ bao cg tim. Vi vay viéc dat
may tai dong bo tim CRT cho cac bénh nhan cé
hiéu qua khong cao do CRT ma can xem xét dat
may HOT-CRT (day tao nhip that phai dugc dat &
b6 His) hodc LOT-CRT (tao nhip bd trai va tinh
mach xoang vanh thanh tu' do that tréi) Bénh
nhan ciling c6 bldc nhi that d6 I vi vay can téi uu
hda lai dan truyén nhi that sau ddt may nham
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diéu tri suy tim 2. Két qua cla viéc ap dung
chinh xac cd ché bénh hoc va dién hoc trong
diéu tri suy tim da gidp cai thién t6t tinh trang
ld&m sang cho bénh nhan va gilp theo hep QRS
20ms sau ddt may HOT-CRT va t6i uu hoa
khodng dan truyén nhi that, giip mang lai tién
lugng dap Ung tot sau dat may.

IV. KET LUAN

- Khi ti€n hanh dat may, dac biét & bénh
nhan suy tim, can cha y dén do réng QRS sau
dat may

- QRS hep lai sau dat may & bénh nhan suy
tim 1a yéu t6 quan trong dé tién lugng dap ('ng
v@i phuang thirc diéu tri tao nhip

- HOT-CRT cé thé la giai phap thay thé
phuong thic tao nhip hodc tai dong bd tim
truyén thong

- T6i uu hda khoang dan truyen nhi that cuc
ky quan trong d& dam bao hiéu qua diéu tri cua
may tao nhip 2 bubng hoac 3 bubng, nhat la &
bénh nhan suy tim.
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