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ABSTRACT

Atrial fibrillation (AF) is associated with progressive left atrial (LA)
remodeling - electrical, structural,and mechanical - that perpetuates
the arrhythmia in a self-reinforcing cycle classically described as “AF
begets AF”. Successful catheter ablation may reverse this process,
a phenomenon known as LA reverse remodeling. This prospective
longitudinal study evaluated changes in left atrial (LA) morphology
in 25 patients with atrial fibrillation undergoing pulmonary vein
isolation with a second-generation 28-mm cryoballoon system.
Multislice computed tomography (MSCT) was performed pre-
procedure and at 6 months post-ablation to measure LA diameters
along three orthogonal axes (antero-posterior, transverse, and
supero-inferior). Mean age was 60.0 + 12.7 years. At 6 months, the
antero-posterior diameter decreased from 38.4 + 6.3mm to 34.8
+ 7.5mm (p = 0.026) and the supero-inferior diameter decreased
from 65.6 + 8.8mmto 61.5 + 8.5mm (p =0.010), while the transverse
diameter did not change significantly (57.8 £ 9.3mm to 56.1 +
8.9mm; p = 0.476). Baseline LA size negatively correlated with the
magnitude of shrinkage on both the antero-posterior (r =-0.44, p =
0.027) and supero-inferior axes (r = -0.45, p = 0.024). In conclusion,
cryoballoon ablation was associated with statistically significant
reverse remodeling of the left atrium along the antero-posterior
and supero-inferior axes at 6 months, correlating with baseline LA
size. MSCT serves as an objective, operator-independent tool for
monitoring post-ablation LA morphological change.

Keywords: Atrial fibrillation, Left atrium, Reverse remodeling,
Cryoballoon, Multi-slice computed tomography.
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TOM TAT

Rung nhi di kém qua trinh tai
cau trdc nhi tréi tién trién ca vé
dién hoc 1an cau truc, tao nén
vong xoan bénh sinh “rung nhi
sinh rung nhi”. C6 1ap tinh mach
phéi bang béng é&p lanh giup
lam gidm ganh nang rung nhi
va khai dong hién tugng tai cau
truc ngugc cua nhitrai, tuy nhién
di liéu vé muc dd va tinh chat
cla qua trinh nay bang hinh anh
cét 16p vitinh da day (MSCT) con
han ché. Nghién cdu tién clu
cat doc trén 25 bénh nhan rung
nhi dugc ¢6 1ap tinh mach phéi
bang hé thong bong ap lanh thé
hé 2 (duong kinh 28mm) tai Vién
Tim mach, Bénh vién Bach Mai.
Bénh nhan dugc chup MSCT do
kich thudc nhi trai theo ba truc
khéng gian (trudc - sau, ngang,
trén - dudi) trudc va sau can
thiép 6 thang. Tudi trung binh
60,0 + 12,7. Sau 6 thang, dudng
kinh trudc - sau nhi trai giam tu
38,4 £ 6,3mm con 34,8 £ 7,5mm
(p = 0,026) va dudng kinh trén -
dudi giam tu 65,6 + 8,8mm con

Tran Thi Ly 2, Phan Dinh Phong™®
"Truong Dai hoc Y Ha Noi
2Vién Tim mach, Bénh vién Bach Mai

61,5+ 8,5mm (p=0,010); dudng
kinh truc ngang khoéng thay
déi c6 y nghia théng ké (57,8
+ 9,3mm con 56,1 £ 8,9mm; p
= 0,476). Theo ty lé phan tram,
48,0% bénh nhan cé muc co nho
truc trudc - sau tu 10% tré 1én.
Kich thudc nhi trai nén cang I6n
thi mdc d6 co nhoé sau can thiép
cang nhiéu, thé hién qua tuong
quan nghich cé y nghia théng
ké (r =-0,44, p = 0,027 véi truc
trudc - sau; r = -0,45, p = 0,024
VGi truc trén - dudi). Két luan,
triét dét rung nhi bang béng ap
lanh buéc dau cho thay su tai
cdu trdc ngugc co y nghia théng
ké clia nhi trdi & truc trudc - sau
va trén - dudi sau 6 thang theo
doi, miic d6 tai cau truc tuong
quan thuan véi kich thudc nhi
trai ban dau.

Tu khéa: Rung nhi, Nhi trai,
Tai cdu trdc ngugc, Bong ap
lanh, Cat 16p vi tinh da day.

Danh muc tir viét tat:

MSCT: Chup cat I6p vi tinh
da day

LA: Nhi trai (Left Atrium)
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EF: Phan suat tong mau that trai

ALDMP: Ap luc ddng mach phéi tam thu

NYHA: Phan d0 suy tim theo HGi Tim mach
New York

CHA2DS2-VA: Thang diém danh gia nguy
co dot quy & bénh nhan rung nhi

HAS-BLED: Thang diém danh gia nguy co
chdy mau & bénh nhan dung thuéc chéng
dong

DAT VAN BE

Rung nhi la r6i loan nhip tim thudng géap
nhat trong thuc hanh 1am sang, c6 lién quan
mat thiét dén tang nguy ca dot quy, suy tim va
td vong tim mach. Nhi trdi visa la noi khai phat
va duy tri cac ca ché dién hoc ctia rung nhi, vira
la budng tim chiu tac dong nguac lai ctia chinh
roi loan nhip nay. Tai cdu trdc nhi trdi la hién
tugng budng nhi trai thay doi ca vé ciu truc,
dién hoc va chuic nang co bop khi phai chiu tac
déng kéo dai clia rung nhi, nhi gian to dan, mé
3 bi xa hda thay thé, va hé théng dan truyén
dién tra nén roi loan hon, tao thanh vong xoan
bénh ly“rung nhi sinh rung nhi”: rung nhi cang
kéo dai thi nhi trai cang bién déi xau, ma nhi
trai cang bién d8i xau thi rung nhi cang tai phat
nhiéu hon. Ngugc lai, khi rung nhi dugc kiém
soat tot (vi du sau triét dét thanh céng), ganh
nang lén nhi trai giam di va buéng nhi cé thé
co nho lai, cai thién chic nang goi la “tai cau
tric nguogc”' >34

Co 1ap tinh mach phéi bang nang lugng
qua 6ng théng, trong d6 c6 cong nghé béng
ap lanh, da tr& thanh chién lugc diéu tri nén
tdng cla rung nhi ¢6 triéu ching.>® Bén canh
muc tiéu triét tiéu cac 6 khai phat tai tinh mach

phéi, nhiéu nghién ctiu ghi nhan rang khi tha
thuat thanh cong va duy tri dugc nhip xoang,
génh ndng rung nhi gidm c6 thé kéo theo hién
tugng “tai cau trdc nguoc” clia nhi tréi, biéu
hién bang su thu nho kich thudc va cai thién
chiic nang co hoc clia budng nhi’ Tuy nhién,
vGi cong nghé bdong ap lanh, dir liéu vé muic do
va tinh déng nhat clia hién tugng tai cau trac
ngugc nhi trai con chua théng nhat gitta cac
nghién ctu.*®

Cat I6p vi tinh da day (MSCT) la phuong tién
chan doéan hinh anh c6 dé phan giai khong
gian cao, cho phép do dac chinh xac kich thudc
nhi trai theo nhiéu truc gidi phau khac nhau
ma khong phu thudc vao clra s6 siéu am.? Xuat
phat tu thuc tién d6 va dua trén kinh nghiém
budc dau trién khai ky thuat triét dét rung nhi
bang béng ap lanh tai Viét Nam, ching t6i tién
hanh nghién ctiu nay nham muc tiéu danh gia
su thay déi kich thudc hinh thai nhi trai trén ba
truc khong gian (trudc - sau, ngang, trén - duai)
bang hinh anh MSCT trudc va sau 6 thang can
thiép, dong thai phan tich mai lién quan gilta
muc do tai cau trac nhi trai vaéi kich thudc nhi
trai nén va két cuc duy tri nhip xoang.

ol TUONG VA PHUGNG PHAP NGHIEN CUU
Déi tuong

GO6m 25 bénh nhan dugc chan doéan rung
nhi, dugc diéu tri can thiép c6 lap tinh mach
phdi bang bong ap lanh tai Vién Tim mach.

Tiéu chuan lua chon:

- Bénh nhan rung nhi tir 18 dén 80 tudi
déng y tham gia nghién ctu

-Diém EHRA > 2.

Tiéu chuan loai tru:
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- Ky vong s6ng thém dudi 1 nam

- Phu n{r c6 thai, cho con bu

- Ngudi mac bénh man tinh nang: Bénh
than man giai doan 5, suy gan, ung thu tién
trién, tién st tim bam sinh

-Tién st dot quy trong 6 thang qua

- Bénh nhan khéng dong y tham gia
nghién cuu.
Phuong phap
Thiét ké nghién ciu

Nghién ctru thuan tap tién ciu cat doc
Coémau

25 bénh nhan lién tiép du tiéu chuédn
Chon méu

Lay mau thuan tién bénh nhan vao nghién
clu lién tiép theo thi tu thoi gian
Dia diém va thoi gian nghién ciu:

- Dia diém: Vién Tim mach - Bénh vién Bach
Mai

-Thai gian nghién ctu: T thang 8/2025 dén
thang 6/2026
Quy trinh nghién cutu:

- Budc 1: Lua chon cac bénh nhan du diéu
kién tham gia nghién ctu

- Budc 2: Tham kham lam sang, héi bénh s,
tién s

- Budc 3: Chup MSCT dung hinh nhi trdi va
hé tinh mach phdi truéc can thiép

- Budc 4: Héi bénh, tham kham lam sang,
theo doi nhip tim bang dién tim bé mat/Holter
va chup lai MSCT sau can thiép triét dét rung
nhi bang nang lugng ap lanh trong khoang
thdi gian 6 thang.
Quy trinh ky thudt chup cdt 16p vi tinh da ddy:

- Chuan bi bénh nhan: Bénh nhan nam
ngla thodi mai trén ban chup. Bat dudng

truyén tinh mach da 1én va mac hé thong dién
tam dé dé theo dai lién tuc. Trudng chup dugc
thiét 1ap t ngang muic chac ba khi phé quan
dén hét moém tim.

- Cach thuc chup: Bénh nhan dugc chup
bang may MSCT theo protocol tiém thudc can
quang hai pha (téc d6 dong 5 ml/s), st dung
ky thuat Bolus tracking (nguéng 200HU tai
doéng mach chu |én). Cac hinh anh dugc tai
tao bang ky thuat MPR va MIP dé do dac kich
thudc nhi trai.

- Dt liéu gidi phau thu thap: Kich thuéc nhi
trai dugc do tai mat cat c6 dudng kinh I6n nhat
tuang ung theo ba truc vuéng goc: truc trudc -
sau, truc ngang va truc trén - dudi.

Phuong phap xt ly sé liéu:

Séliéudugcquanly vaxtly bang phan mém
thong ké chuyén dung. Cac bién dinh lugng
trinh bay dang Trung binh + D6 léch chuan (M
+ SD), cac bién dinh tinh trinh bay dang tan sé
va ty I& phan tram. So sénh kich thuéc nhi tréi
trudc va sau can thiép bang phép kiém dinh
T-test ghép cap (paired t-test); so sanh muic
dé thay doi kich thudc gitia hai nhom doc lap
bang T-test hai mau déc lap; méi tuong quan
gita cac bién dinh lugng dugc danh gia bang
hé sé tuang quan Pearson. Mic y nghia théng
ké dugc xac dinh khi gia tri p < 0,05.

Pao duic nghién cuu

Nghién ctu dugc théng qua béi Hoi dong
dao duc trong nghién ciu y sinh hoc bénh vién
Bach Mai s6 315 ngay 17/06/2026.

KET QUA NGHIEN CUU
Dic diém chung ciia d6i tuong nghién ciu
Nghién ctu thu nhan 25 bénh nhan, ty lé
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nam gidi chiém 52,0% va nir giGi chiém 48,0%.
Tudi trung binh cltia déi tugng nghién cuu la
60,0 + 12,7 tudi (dao ddng tir 37 dén 80 tudi);
nhém tudi trén 55 chiém 64,0% téng s6 bénh
nhan. Chi s khéi co thé trung binh 1a 23,7 +
1,6 kg/m?.

Vé bénh ly nén phdi hop, tang huyét ap la
bénh ly thudng gap nhat vai ty 1é 64,0%, tiép
theo la réi loan lipid mau (48,0%), dai thao
dudng typ 2 (16,0%), tién s suy tim man tinh
(16,0%) va bénh than man tinh (8,0%); khéng
ghi nhan bénh nhan mac bénh phéi tdc nghén

man tinh. Diém CHA2DS2-VA trung binh [a
1,7 + 1,4 va diém HAS-BLED trung binh 1a 0,3
+ 0,6. Phan suat téng mau that trai (EF) va ap
luc ddng mach phéi tam thu (ALDMP) khéng
thay d6i c6 y nghia thdng ké sau 6 thang can
thiép (EF: 65,3 + 5,4% so v&i 65,2 + 5,7%, p =
0,981; ALBMP: 30,0 + 5,3 mmHg so vdi 29,1 +
4,4 mmHg, p = 0,507), cho thay chtic nang tam
thu that trai va huyét déng déng mach phdi
dugc bao ton 6n dinh trong thdi gian theo déi.
Su thay déi kich thudc nhi trai theo ba truc
khong gian sau can thiép

Bdng 1. So sdnh kich thudc nhi trdi truéc va sau can thiép theo ba truc do (n = 25)

Trucdonhitrai | Trudccan thiép (M+SD, mm) | Sau can thiép (M+SD, mm) | Miic chénh léch(mm) | Giatrip
Truic - sau 38,40+ 6,30 34,76 + 7,46 -3,64+7,65 0,026
Ngang 57,76 £9,29 56,12 £8,93 -1,64+£11,32 0,476
Trén - dudi 65,64+ 8,76 61,52+ 854 -412£7,40 0,010

Két qua cho thay kich thudc nhi trai co xu
huéng thu nho & ca ba truc do sau 6 thang can
thiép. Trong d6, muc giam dudng kinh truc
trudc - sau (trung binh 3,64 + 7,65mm) va truc
trén - dudi (trung binh 4,12 + 7,40mm) c6 y
nghia thong ké. Buong kinh truc ngang giam it

hon (trung binh 1,64 + 11,32mm) va khéng cé
y nghia théng ké (p = 0,476). Xu hudng bién déi
dién ra dong déu, khong ghi nhan trudng hop
nao gian to dét ngét hay bién déi kich thuéc
bat thudng & budng nhi tréi sau can thiép.

Phan bé muic dd co nhé nhi trai theo truc do

Bding 2. Phdn b6 muc d6 co nhé kich thudc nhitrdi theo ty lé thay d6i (n = 25)

Truc do nhi trai Conho =10% (%) Conho < 10% (%) Khéng déi/tang (%)
Trugc- sau 12 (48,0%) 8(32,0%) 5(20,0%)
Ngang 9(36,0%) 4(16,0%) 12 (48,0%)
Trén - du6i 8(32,0%) 13(52,0%) 4(16,0%)

Xét theo ty I& phan tram thay doi so véi
kich thudc nén, gan mét nlra s6 bénh nhan
(48,0%) c6 muc co nhd truc trudc - sau tu
10% tr& 1én, 32,0% co nho dudi 10% va 20,0%

khéng thay déi hoac tang nhe kich thuéc. Véi
truc trén - dudi, phan I6n bénh nhan (52,0%)
co nho dudi 10%, 32,0% co nhd ti 10% tr& lén
va 16,0% khong thay déi hoac tang nhe. Truc
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ngang co ty & khéng thay d6i hodc tang nhe
cao nhat (48,0%), phu hgp vai viéc day la truc
it thay ddi c6 y nghia théng ké nhat trong ba
truc khao sat.
Dac diém bénh nhan tai phat rung nhi sau
6 thang

Trong thdi gian theo do6i, ghi nhan 1/25
bénh nhan (4,0%) tai phat rung nhi, dugc xac
dinh qua Holter dién tim tai thai diém 3 thang
sau can thiép. Bénh nhan tai phat la ni, 79 tudi,
c6 tang huyét ap, dai thao duong typ 2, réi
loan lipid mau va suy tim man tinh phéi hgp
(NYHA 1) - la trudng hgp ¢ nhiéu bénh dong

mac nhat trong nhom nghién cu. Dang chay,
mac du tai phat rung nhi, kich thudc nhi trai &
bénh nhan nay van co nho ro rét sau can thiép
(truc trudc - sau gidm ti 46mm con 37mm; truc
trén - dudi giam tir 80mm cdn 70mm). Do chi
c6 mot trudng hop tai phat dugc ghi nhan, s6
liéu nay mang tinh chat mé ta va chua du c&
mau dé so sanh thdng ké gitta hai nhém két
cuc; can ¢& mau va thai gian theo déi Ién hon
dé lam ré méi lién quan nay.

Maéi tuong quan giira kich thuéc nhi trai
trudc can thiép va muc d6 co nho sau
can thiép

Bdng 3. Tuong quan Pearson gida kich thudc nhi trdi tru6c can thiép va miic dé thay déi kich thudc

sau 6 thdng
Truc do nhi trai Hé sd tuang quan (r) Giatrip Nhan dinh
TruGic - sau -0,44 0,027 Tuong quan nghich, ¢d y nghia
Trén - du6i -0,45 0,024 Tuong quan nghich, cd y nghia

Két qua phan tich tuong quan cho thay
kich thudc nhi trai nén trudc can thiép c6 méi
tuong quan nghich, muc d6 via va cé y nghia
thong ké vai muc dé co nhoé sau 6 thang & ca
truc trudc - sau (r = -0,44; p = 0,027) va truc
trén - dudi (r =-0,45; p = 0,024). N6i cach khac,
nhlng bénh nhan cé nhi trai gian to hon trudc
can thiép c6 xu huéng co nhé nhiéu hon vé
kich thudc tuyét déi sau 6 thang theo déi, phu
hop véi dac diém sinh ly cda hién tuong tai cau
trdc ngugc.

BAN LUAN

Trong nghién clu cda chdng téi, sau 6
thang theo doi bang MSCT, kich thudc nhi trai
ghi nhan xu hudng thu nho cé y nghia théng

ké & hai trong ba truc do (trudc - sau va trén
- dudi), trong khi truc ngang khéng thay déi
rd rét. Su khac biét gilta cac truc ¢6 thé dugc
ly gidi mot phan béi dac diém giadi phau neo
gilr ctia thanh nhi trdi. Truc trudc - sau va truc
trén - dudi dugc gidi han bdi cac thanh nhi it bi
¢6 dinh bdi cau tric lan can, nén dé gian réng
khi chiu qua tai &p luc va thé tich trong cac con
rung nhi kéo dai, dong thai cling cé kha nang
co héi tot hon khi ganh ndng huyét déng dugc
gidi phéng. Nguac lai, truc ngang clia nhi trai
chiu su neo gilt tuong déi c6 dinh bdi vong
van hai la & phia trong - dudi va bai tiéu nhi
trai cing géc cac tinh mach phoi & phia ngoai,
khién bién d6 gian - co clia truc nay bi han ché
haon so véi hai truc con lai. Két qua nay tuong
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déng vai hién tuong “tai cau trdc ngugc” cla
nhi trai da duoc ghi nhan sau triét dét rung nhi
thanh cong bang nang luong song co tan so6
radio trong phan tich gdp cla Jeevanantham
va cong su.” V&i cong nghé bong 4p lanh, Erdei
va cOng su cling quan sat thay dudng kinh nhi
trai theo truc trudc - sau va trén - dudi giam c6
y nghia 8 nhém bénh nhan duy tri dugc nhip
xoang sau 6 thang.*

Co ché sinh ly bénh ctia hién tugng co nhé
nhi trdi sau can thiép duogc ly gidi bdi su giam
ganh nang rung nhi, qua doé lam gidm ap luc
va thé tich qua tai man tinh Ién thanh nhi,
déng thai loai bd tac dong co that khong dong
b6 clia cac con rung nhi Ién cau trdc co nhi.
Canpolat va cong su khi khao sét tai cau tric
dién hoc va cdu trdc nhi trdi sau triét dot bang
bong ap lanh nhan thay chi sé thé tich nhi trai
va thai gian dan truyén dién co nhi giam cé
y nghia & nhdm khong téi phat, trong khi &
nhom téi phat cac chi s6 nay khéng cai thién
hoac c6 xu huéng xau di. Tuong ty, Motoc va
cdng su ghi nhan muic d6 tai cau trdc nhi trai
trén siéu am ba binh dién c6 gia tri tién lugng
tai phat muén sau triét dét bang béng ap lanh
thé hé hai."

Mét dac diém khac ctia nghién clu 1a mai
tuong quan nghich c6 y nghia théng ké gitia
kich thudc nhi trai nén va muc dé co nhé sau
can thiép. Biéu nay phu hop véi cac quan sat
trudc day cho rang nhi trai cang gian to, kha
nang phuc hoi cau tric sau khi loai bé tac nhan
gay r6i loan nhip cang I6n, c6 thé do thanh
phan phlu né va gian co hoc hoi phuc dugc
chiém ty trong I6n hon & nhimng budng nhi
gian to, bén canh thanh phan xo héa khéng

hoi phuc.”® Ngugc lai, nhitng nhi trai cé kich
thudc gan binh thudng trudc can thiép thuong
da & trang thai tai cau truc 6n dinh hodac thay
déi chu yéu do xo hoa, nén muic do co nhé
thém sau can thiép sé han ché hon.

Nghién cttu con mét s6 han ché can luu y:
c& mau con khiém tén (25 bénh nhan) va ty lé
tai phat rung nhi ghi nhan dugc rat thap (chi
1 trudng hop) khién ching téi chua thé phan
tich thong ké mai lién quan gitta mic do tai
cau truc nhi trai va két cuc nhip tim; nghién ctu
cling chua do dac thé tich nhi trai ba chiéu va
chua danh gia chiic nang ca hoc (phan suat co
bép, bién dang co tim) cla nhi trdi, la nhiing
chi s6 c6 thé nhay hon dién tich/dudng kinh
don thuan trong viéc phan anh qua trinh tai
cdu trdc nguoc.

KET LUAN

Qua nghién cttu ching t6i rat ra rang: kich
thudc nhi trai gidm c6 y nghia thong ké & truc
trudc - sau va truc trén - dudi sau 6 thang theo
déi, trong khi truc ngang khéng thay déi ro
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cta nhi trdi va MSCT la cong cu hltu ich, khach
quan dé theo ddi bién d6i hinh thai nhi trai sau
can thiép.

TAI LIEU THAM KHAO
1. Phan DP, Le VK, Tran TV, Nguyen DL, Dang VP.

Pulmonary vein isolation using cryoballoon

Do MD, Nguyen NT, Nguyen DL, et al. J Vietham Cardiol 2026;122:99-106. doi:10.58354/jvc.122.2026.1334

105



4 Nghién ciu 1am sang

ablation: a new perspective in the treatment of
atrial fibrillation. Vietnam J Cardiol. 2022;(101).
doi:10.58354/j.tmh.2022.332

. Calkins H, Hindricks G, Cappato R, et al. 2017
HRS/EHRA/ECAS/APHRS/SOLAECE expert
consensus statement on catheter and surgical
ablation of atrial fibrillation. Heart Rhythm.
2017;14(10):e275-e444.  doi:10.1016/j.hrthm.
2017.05.012

. Njoku A, Kannabhiran M, Arora R, et al. Left atrial
volume predicts atrial fibrillation recurrence
after radiofrequency ablation: a meta-analysis.
2018;20(1):33-42.  doi:10.1093/
europace/eux013

. Erdei T, Dénes M, Kardos A, et al. Could

successful cryoballoon ablation of paroxysmal

Europace.

atrial fibrillation prevent progressive left atrial
remodeling? Cardiovasc Ultrasound.2012;10:11.
doi:10.1186/1476-7120-10-11

. Kuck KH, Brugada J, Firnkranz A, et al.
Cryoballoon or radiofrequency ablation
for paroxysmal atrial fibrillation. N Engl J
Med. 2016;374(23):2235-2245. doi:10.1056/
NEJMoa1602014

. NguyenTT,VuTTH, Do DT, Ta CH. Characteristics

of pulmonary veins and left atrium on

computed tomography in patients with atrial
fibrillation ablation. Vietham J Cardiothorac
Surg. 2023;40:102-109. doi:10.47972/vjcts.v40i.
838

. Jeevanantham V, Ntim W, Navaneethan SD, et

al. Meta-analysis of the effect of radiofrequency
catheter ablation on left atrial size, volumes and
function in patients with atrial fibrillation. Am J
Cardiol. 2010;105(9):1317-1326. doi:10.1016/].
amjcard.2009.12.046

. Erdei T, Dénes M, Kardos A, et al. Could

successful cryoballoon ablation of paroxysmal
atrial fibrillation prevent progressive left atrial
remodeling? Cardiovasc Ultrasound.2012;10:11.
doi:10.1186/1476-7120-10-11

. Canpolat U, Aytemir K, Ozer N, Oto A. The

impact of cryoballoon-based catheter ablation
on left atrial structural and potential electrical
remodeling in patients with paroxysmal
atrial fibrillation. J Interv Card Electrophysiol.
2015;44(2):131-139.  doi:10.1007/510840-015-
0041-1

10. Lacomis JM, Goitein O, Deible C, Schwartzman

D. CT of the pulmonary veins. J Thorac
Imaging. 2007;22(1):63. doi:10.1097/RT1.0b013
€3180317aaf

106

Do MD, Nguyen NT, Nguyen DL, et al. J Vietnam Cardiol 2026;122:99-106. doi:10.58354/jvc.122.2026.1334



