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BAN DO PIEN THE NOI MAC VUNG CO' THAT VI TRi KHOT PHAT
ROI LOAN NHIP THAT VO CAN TU’ PUONG RA THAT PHAI

Nguyén Pai Nghia!, Vii Viin Ba'>", Ngé Thanh Hung?, Hoang Trung Kién*,
Do Dirc Thinh*, Nguyén Manh Hung*, Lwong Cong Thirc’

TOM TAT

Muc tiéu: Mo ta dic diém dién thé luBng cuc noi
mac cua réi loan nhip that v6 can khéi phat tir dudng
ra that phai (PRTP), nham lam r ddc diém cd chat
dién hoc va dong gop dir liéu ban do dién thé trong
nhom bénh nhan khong cé bénh tim cau tric. Poi
tuong va phuong phap nghién ciru: Nghién ciu
mod ta hoi cltu trén cac bénh nhan dugc chan doan
ngoai tam thu that hodc nhip nhanh that vo can khdi
phat tir DRTP, da dudc 1ap ban d6 dién hoc ba chiéu
va triét dét tai Bénh vién E, tir thang 05/2020 dén
thang 09/2024. Dién thé ludng cuc ndi mac dugc thu
thap tur ban d6 dién thé trong nhip xoang, phan tich
theo cac vung giai phau ctia BDRTP va so sanh gitfa vi
tri dich triét dot véi cac vung lan can. Két qua: bién
thé Iudng cuc trung binh tai DRTP la 3,41 + 1,34 mV.
Khéng ghi nhan vlng dién thé thap ggi y xa seo. Dién
thé tai vi tri dich triét dot tuong dudng vdi cac vung
l&n can va khong co6 su khac biét cé y nghia thdng ké
gilra thanh vach va thanh tu do (p > 0,05). Két luan:
Ban do dién thé & bénh nhan rGi loan nhip that vo can
DRTP cho thdy cd chat dién hoc bao ton, khéng c6
dac diém cua seo hay vung dién thé thap. Két qua nay
cling cd ban chat lanh tinh cla bénh va cung cap di
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liEu tham chi€u cho chién Iugc 1ap ban do6 va triét dot
trong thuc hanh lam sang.

Tur khoa: ROi loan nhip thét; buong ra thét phai;
Ban do dién thé

ABSTRACT
ENDOCARDIAL VOLTAGE MAPPING OF
IDIOPATHIC VENTRICULAR ARRHYTHMIA
ORIGINATING FROM THE RIGHT

VENTRICULAR OUTFLOW TRACT

Background: Idiopathic ventricular arrhythmias
originating from the right ventricular outflow tract
(RVOT) are typically observed in structurally normal
hearts. However, detailed voltage characteristics of
the RVOT substrate remain incompletely described.
This study aimed to characterize bipolar endocardial
voltage mapping in patients with idiopathic RVOT
ventricular arrhythmias and to provide reference data
for electroanatomical mapping strategies. Methods:
We conducted a retrospective observational study of
patients diagnosed with idiopathic premature
ventricular complexes or ventricular tachycardia
originating from the RVOT who underwent three-
dimensional electroanatomical mapping and catheter
ablation at a tertiary center. Bipolar endocardial
voltage data were collected during sinus rhythm and
analyzed according to anatomical regions of the RVOT.
Voltage at successful ablation sites was compared with
adjacent areas and between septal and free wall
regions. Results: The mean bipolar voltage within the
RVOT was 3.41 + 1.34 mV. No low-voltage areas
suggestive of myocardial scar were identified. Bipolar
voltage at successful ablation sites did not significantly
differ from surrounding regions. Additionally, no
significant differences were observed between septal
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and free wall segments (p > 0.05). Conclusions:
Endocardial voltage mapping in idiopathic RVOT
ventricular arrhythmias demonstrates preserved
myocardial substrate without evidence of scar-related
low-voltage zones. These findings support the benign
structural nature of idiopathic RVOT arrhythmias and
provide reference voltage data that may assist in
refining electroanatomical mapping and catheter
ablation strategies in clinical practice.

Key words: Idiopathic ventricular arrhythmias;
Right ventricular outflow tract; Voltage mapping

1. DAT VAN PE

ROi loan nhip that (RLNT) khgi phat tur
dudng ra that phai (BRTP) la rbi loan thudng
gdp, 6 thé xuét hién & bénh nhan c6 bénh tim
cau truc hoac khéng cé bénh tim ciu trdc hay
con goi la RLNT v6 can [1, 2]. Tuy nhién cé mot
s it RLNT lién quan dén seo cd biéu hién dién
tam do (DTP) gidng RLNT v6 can. Lap ban do co
chat, bao gébm ban d6 dién thé dugc thuc hién
tir rat sém tir nhitng nam 1980, khi d6 cac nha
nghién clu ti€p tuc tap trung vao ndi mac tim
nhu mot nén tang gay loan nhip va la nguén goc
cla cac RLNT trén lam sang [3]. Nam 1982,
Klein va cong su luu y rdng cac vung DTD nhip
xoang bat thudng bao gom cac dién thé phan
manh, mudn va kép 16n han dang ké & nhiing
bénh nhan deé bi RLNT so v@i nhitng ngudi khong
thé€ gdy ra RLNT; do d6, nhitng ddc diém DTD
nay cd thé dudc coi la cac diu an sinh hoc tiém
nang cua chat nén gdy loan nhip tim [4]. Ngay
nay, ban do dién thé dugc cho la phugng phap
chinh xdc dé& xac dinh vung dién thé thap va
dugc dung dé 1ap ban dd cd chat giup xac dinh
dugc RLNT & BN c6 vung cd that binh thudng
hay RLNT lién quan dén seo [5]. Ching toi thuc
hién nghién clu v8i muc tiéu mo ta ban do dién
thé n6i mac vung cd that vi tri khdi phat r6i loan

nhip that v6 can tir dudng ra that phai, tir do xac
dinh dudc vung cd chat gay loan nhip trong nhip
xoang, nham déng gop dir liéu ban d6 dién hoc
tai moét trung tdm & Viét Nam

1. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tuogng nghién clru

Nghién clu bao gom 63 bénh nhan dugc
chan doan NTTT/NNT khdi phat tir DRTP bénh
nhan va da dugc ti€n hanh |ap ban d6 giadi phau
dién hoc stif dung hé thong lap ban d6 3D tai
Trung tam Tim mach, Bénh vién E Ha NGi, tir
thang 5 ndm 2020 dén thang 09 ndm 2024.

2.2. Phuong phap nghién clru

Nghién clfu mé ta, h6i clu. Quy trinh thu
thap bién do dién thé dugc thuc hién hoi clu
trén ban do dién thé cla cac BN da trai qua triét
dot RLN that tir DRTP st dung hé thong lap ban
do 3D theo cach thirc théng nhat. Chiang toi s
dung hé thong 1ap ban do 3D Ensite Velocity (St.
Jude Medical, St. Paul, MN, USA).

Quy trinh 13p ban d6 ban d6 dién thé noi
mac: SU dung dién cuc chan doan qua tinh mach
(TM) dudi don trai hodc TM canh phai dé tiép
can TM chu trén hodc qua tinh mach dui dé tiép
can TM chu dudi, vao nhi phai, sau do xac dinh
va dung hinh 3D clia DRTP. Tién hanh do dac
bién do phlrc bd QRS trong nhip xoang va lap
ban do giai phau dién hoc dua trén cg chat, quy
udc vung seo Ung vai vung dién thé thap (<0.5
mV), vung ranh gidi (0.5 - 1.5 mV) va vung cd
chat binh thudng (>1.5 mV). Vung dién thé tu
thap tdi cao s€ dugc mad hda bang mau (trang,
do, cam, vang, xanh luc, xanh da trdgi, va tim) va
hién thi hinh anh tuong Ung trén ban do giai
phau dién hoc 3 chiéu [3, 6].
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DRTP dugc chia thanh 8 vung tuong (ng
nhu bang 1. Ving nam trong pham vi 1 cm tinh
tlr van déng mach phéi dugc xac dinh 1a phia
gan ngay dudi van ddng mach phdi, va ving
nam cach van déng mach phéi hon 1 cm dugc
xac dinh 13 phia xa dudi van déng mach phdéi [7].

Bang 1: Chia 8 vung trong DRTP
Vung Pac diém
Thanh tu do, phia sau, dau gan
Thanh tu do, phia sau, dau xa
Thanh tu do, phia trudc, dau gan
Thanh tu do, phia trudc, dau xa
Vung vach, phia sau, dau gan
Vung vach, phia sau, dau xa
Vung vach, phia trudc, dau gan
Vung vach, phia trudc, dau xa

OO U, WN

nam, trong dé nit gigi chi€ém ty I gap gan 3 lan
nam gidi.
Badng 2. Mét sé dic diém dién tim do
cua doi tuong nghién ciru

Poi tuogng
nghién ciru
(n=63)

Thong s6

Pac diém chuyén tiép cua phirc bdé QRS
trong nhip xoang

TZ<3 (NCKPH) 20(31,7%)

V3< TZ< V4 (Vung TG) 40(63,5%)
TZ>4 (CKPBH) 3(4,8%)

TZ score 3,05+0,73

Pac diém thoi gian va bién d6 phirc bd QRS
cua NTTT/NNT

Tu thé tim: xac dinh thdéng qua vi tri chuyén
ti€p cla nhip xoang (7Z:transition zone). Tim
xoay ngugc chiéu kim dong ho (NCKBH) néu
nhip xoang chuyén tiép trudc V3; tim xoay theo
chiéu kim dong ho (CKPH) néu nhip xoang
chuyén tiép sau V4; tim & tu thé trung gian (TG)
néu nhip xoang chuyén tiép tai V3 hodc V4.

ThaGi gian QRS dugdc do thgi gian phiic bo
QRS clia NTTT/NNT tir diém khdi dau song R téi
két thic séng S, dugc quy udc la QRSd.

2.3. Phan tich dir liéu: Bi€u dién bién dinh
lugng duGi dang trung binh £ dd léch chuan
(X £ sd). Bi€u dién bién dinh tinh dudi dang s&
lugng (n) va phan trdm (%). St dung kiém dinh
x2 dé so sanh hai ti 1& c6 gid tri ky vong > 5 va
ki€m dinh Fisher’s Exact Test so sanh hai ti 1& c6
gia tri ky vong <5. St dung kiém dinh T-test cho
S0 sanh hai trung binh. X{r ly sG liéu bdng phan
mém thong ké SPSS 26.0. Su khac biét co y
nghia thong ké vdi p<0,05.

2.4. Pao dirc nghién ciru: Ngudi nha bénh
nhan (BN) va BN dugc giai thich ky luGng trudc
thu thuat vé viéc stir dung hé théng lap ban do
3D trong can thiép, hudng téi muc ti€u gidm
chiéu tia X cho bénh nhan va bac si, ti€u chi an
toan tha thuat 1én hang dau. Cac BN va ngudi
nha déu doéng y ti€én hanh thu thuat va ki cam
doan. Nghién cru da dugc théng qua hoi dong
dao ddc Bénh vién E va quyét dinh giao dé tai
cla Hoc vién Quan Y s6 2892/Qb-HVQY thang 7
nam 2020.

. KET QUA

Trong thdi gian nghién cltu tir thang 5/2020
- 9/2024, chiing toi thu thap s6 liéu ho sc va ban
do dién hoc cua 63 BN NTTT/NNT khdi phat tu
PRTP. Tudi trung binh cta BN la 51,6 + 13,8
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Thdi gian QRS (ms) 145,5 + 18,4

Khoang ghép (ms) 446,3 + 61,7

Ty sO bién do song R & DIII/ DII| 0,90 + 0,23
Ty s6 bién d6 song Q § aVR/ aVL| 0,88 £ 0,6
Ty 18 bién dd R/S tai V2 (%) | 12,9 + 8,0
Chi s6 V2S/V3R 55+34

Ty s6 chuyén tiép tai V2 0,54 £ 0,6

Nhan xét:

- Phan I6n DTD clia BN trong nghién ctru
bi€u hién truc trung gian (82,5%), con lai la truc
trai (17,5%). Khong cé BN nao xudt hién BTD bé
mat dang truc phai.

- Chuyén tiép nhip xoang khoang chuyén
dao V3 va V4 chiém ti Ié cao nhat (63,5%), chu
yéu tim & tu thé trung gian.

- Chuyén tiép phiic bd QRS cla NTTT/NNT
tap trung V3-V4, chuyén tiép sau V4 ti 1& it hon.

Bang 3. Mot sé dic diém siéu 4m tim cua

déi tugng nghién ciu
" o~ Poi tugng nghién ciru

Thong so (n=63)
Dd (mm) 472 £59
LVEDVI (ml/m?2) 67,0 + 18,0
EF (%) 63,8 +9,8
DKTP (mm) 213+35
Dd > 50mm 21 (33,3%)

Dan that trai (LVEDVI

> 75 mi/m2) 20 (31,7%)

EF < 50% (n,%) 5 (7,9%)

Nhan xét:

- Phan Ién kich thudc trung binh budng tim
trong gidi han binh thudng.

- C6 mot s6 BN cé phan sudt téng mau that
tréi (EF) < 50%.
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Bang 4. Dién thé trung binh tirng ving
trén ban do dién thé cua PRTP 6 nhom

su’ dung hé théng 3D
Cc ving tron bién thé | Pbién thé
DR'?'P 9 trung binh | tai vi tri

(mV) dich (mV)

1 | Thanh trdo, phia | oo+ 4 93 (2,28 + 1,06
phai, dau gan

o | Thanh turdo, phia| 5 35 4 5 09 (332 + 2,19
phai, dau xa

3| Thanh twdo, phia| 5 o5y 5 73 12,54 + 1,63
trai, dau gan

4| Thanh tu do, phia | 5 74, 5 56 14 31 + 0,52
trai, dau xa

5 | Thanhvach, phia | » 9 4 4 99 |1.12 + 0,65
phai, dau gan

6| Thanh vach, phia | 5 43 4 5 10 (3,75 + 2,22
phai, dau xa

7| Thanhvach, phia | 5 4q 1 5 71 2,73 + 2,24
trai, dau gan

g| Thanhvach, phia | 4 54 4 5 68 |4,46 + 3,14
trai, dau xa

Trung binh trong
oRTP 3,41 % 1,34 |3,04 £ 2,20

Nhén xét: Bang mo ta dién thé trung binh 8
vung trong BPRTP. Khong thdy vung nao cd dién
thé thap lién quan dén vlng xad seo.

Bang 5. So sanh dién thé theo ving

trong PRTP trén ban do giadi phau dién hoc
cta nhom su’ dung hé théng 3D

Thanh | Thanh
Thong s6 tu do vach P
(n= 23) | (n= 40)
Dién thé trung binh | 3,21 3,52 + 0.38
(mV) +124 | 1,39 '
biénthétaivitri | 2,78+ | 3,20 + 0.47
dich (mV) 1,48 2,53 i

Nhan xét: Khi so sanh dién thé trung binh
va dién thé tai vi tri dich tUr hai ving tu do va
vung vach, su’ khac biét khong cé y nghia thong
k& véi kiém dinh T-test (p>0,05).

IV. BAN LUAN

o Pac diém ban d6 dién thé dudng ra
that phai

Cac RLNT c6 hinh thai QRS dang khdi phat
tr BRTP thudng can phan biét gitra ngudn goc
khdi phat vo can hay lién quan dén bénh ly loan
san co that phai (ARVC)[8]. Chup cong hudng tu
tim cd thé xac dinh dugc ton tai ving seo/ xd
lién quan dén vung khai phat & nhithg BN co
RLNT, tuy nhién dif liéu con nhiéu mau thuan &

nhirng BN khdi phat vo can tir DRTP va thi€u do
nhay & bubng that phai [9]. TU nam 1982,
Josephson va cdng su’ nhan thdy rang cac RLNT
thudng khdi phat tir ving ranh gidi cta seo nhoi
mau & ndi mac (tic vung bién), va ho cho rang
l&p ban d6 dién hoc bang catheter ndi mac sé&
dong vai trd quan trong trong viéc 1ap ké hoach
diéu tri triét dot [3]. Cho tdi nay, ban do dién
thé 13 phudng phap chinh xac dudc thuc hién dé
khdo sat co chat trudc khi ti€n hanh xac dinh
khai phat RLNT [5]. Trong nghién cttu, ching toi
thuc hién 1ap ban d6 dién thé cac vlung trong
PRTP thdi diém nhip xoang trudc khi xac dinh 6
khai phat NTTT/NNT.

K&t qua bang 4 thé hién dién thé trung binh
ting vung trong BRTP v@i dién thé ludng cuc
trung binh chung la 3,41 + 1,34 mV, két qua cho
thdy cac BN trong nghién cttu déu cd co chat
khoé manh, va khoéng cé trudng hdp nao cé nghi
ngd bénh ly cd tim tiém an gay RLN that. Két
qua nghién cltu cla Konstantinos P. Letsas va
cdng su cho thdy dién thé luGng cuc trung binh
trong cac vung BRTP la 4,5+0,4 mV, trong do
phan I6n tin hiéu dién thé cac ving > 1 mvV,
vung khai phat NTTT dugc triét dot RF co dién
thé trung binh la 0,20 £+ 0,10 mV. Mot s6 nghién
cru khac cling cho thdy, phan I6n vung khdi
phat tir DRTP dudc triét d6t RF cd dién thé trung
binh trong khoang 0,5-1,5mV, chi khoang 5% s6
BN biéu hién ving khdi phat c6 mulc dién thé
luBng cuc <0,5 mV [9]. Nghién cru clia Zhiyong
Zhang va cong su cho thay, dién thé luGng cuc
trung binh tai ving triét dét 6 khdi phat
NTTT/NNT la 3,274+2,71mV, 16n hon nhiéu so vdi
mot sO tac gia néu trén [5]. Nghién clu cua
chiing t6i cd dién thé luGng cuc trung binh tai
vlng triét dot la 3,04 + 2,20 mV, tuang duong
két qua cia nhém tac gid Zhiyong Zhang, nhung
cao hon so véi nhdm tac gid Konstantinos P.
Letsas. Su' chénh léch vé dién thé tai ving triét
dét cd thé dudc giai thich do phuong tién sir
dung anh hudng dén s6 diém thu thap trong qua
trinh 1&p ban d6 dién thé. Mac du cung s dung
hé théng lap ban d6 3D CARTO, Zhiyong Zhang
|ap ban dd dién thé vai s& diém trung binh dudc
thu thdp & 106+60.1 diém, trong khi dé
Konstantinos P. Letsas sir dung catheter da cuc
dé 14p ban d6 véi dd phan giai cao va thu thap
dugc sd diém trung binh la 1096.6 + 322.3 diém
[5, 9]. Bang 5 cho thay su khac biét vé dién thé
lu8ng cuc khong cé y nghia thdng ké gilra thanh
vach va thanh tu do (p>0,05).

e Cac yéu t6 anh hudng dén ban do
dién thé
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Ban d6 dién thé€ luGng cuc phu thudc vao
d3c diém giai phau sinh ly cling nhu bi anh
hufdng bdi nhiéu yéu td lién quan dén ky thuat.
Cac yéu to giai phau sinh ly ¢ thé ké dén la
dién tich vung mé xd seo thay thé ving cd tim
lanh va vi tri ca chdng (n6i tdm mac hay
thugng tam mac...), huéng sgi co tim va do day
clia thanh cd tim, cling nhu nhitng dic diém
khac gdép phan hinh thanh hudng lan truyén
séng dién tim tac dong anh hudng Ién ban do
dién thé [3, 10]. Bén canh dd, cac yéu té vé mat
ky thuat cling anh hudng dén qua trinh 13p ban
do dién thé doé la su ti€p xuc gilta mo va dién
cuc, d6 dai khodng cach gilta cac cuc cua
catheter, hudng di chuyén cla catheter so Vdi
séng dién tim, cling nhu d6 phan gidi clia hé
thong lap ban do. Khi séng khir cuc lan truyén
song song V@i cap dién cuc ludng cuc, dién ap
ghi nhan thudng I6n han so véi trudng hgp séng
lan truyén vudng goc vdéi cap dién cuc do. Bén
canh dd, viéc ndi suy dif liéu va danh dau dinh
tin hiéu trudng xa trong cac dién do da thanh
phan cling gop phan lam giam do chinh xac. Tuy
nhién, phan nao nhirng bién thién trong gia tri
dién ap dién dd nay cé thé dugc khdc phuc bang
cach kich thich dién tai cac vi tri thich hgp, nham
tao ra séng hoat hda di theo cac hudng khac
nhau [3].

V. KET LUAN

Nghién cfu cho thady dién thé luGng cuc noi
mac vung dudng ra that phai & bénh nhan roi
loan nhip that vo cdn chu yéu ndm trong gidi han
cd chat binh thudng, véi dién thé trung binh
3,41 £ 1,34 mV va khong ghi nhan vung dién
thé thap nghi ngG xd seo. Dién thé tai vi tri dich
triét dot tuong dudng vdi cac vung lan can va
khong cé su khac biét cé y nghia thong ké gilia
thanh vach va thanh tu do. K& qua nay gop
phan khang dinh ddc diém co chat lanh tinh cla
r6i loan nhip that vé can tir dudng ra that phai
va bé sung dif liéu ban dd dién hoc tai mét trung
tdm & Viét Nam.

VI. HAN CHE NGHIEN CU'U

Nghién cgu dugc thuc hién tai mot trung
tdm va&i ¢ mau con han ché nén kha nang khai
quat hda két qua con giGi han. Thiét ké héi ciu
phu thudc vao dir liéu ban d6 dién thé& san co, co
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thé chiu anh hudng bdi mat dd diém thu thap,
ti€p xuc catheter va yéu to ky thuat cia hé
thong 1ap ban d6. Nghién cliu chua si dung ky
thuat 1ap ban do do phan gidi cao hodc it phu
thuéc hudng song, do d6 chua danh gla day du
anh hudng cla cac yéu t6 giai phau va hudng
lan truyén lén gia tri dién thé. Ngoai ra, chua
phan tich mai lién quan gilta dién thé va két cuc
I&m sang dai han sau triét dot.
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