CHUYEN PE

€6 lap tinh mach phéi bang béng
ap lanh (Cryoballoon): trién vong mai
trong tiép can diéu tri rung nhi

TIEP CAN DIEU TRI RUNG NHI

Rung nhi la r6i loan nhip tim phé bién nhét hién
nay, khoang 1-2% dén s6 trén thé giéi dugc chin
doén méc rung nhi.! Udc tinh c6 khodng 1% ngin
sach y t& dugc stt dung cho diéu tri quan ly bénh
nhan rung nhi.” Triéu chiing rung nhikhong chianh
hudng chat luong cudc s6ng ngudi bénh ma con gia
ting nguy co nhu tic mach hé thong, dot quy, suy
tim thdm chi t vong. ' Chién lugc diéu tri rung nhi
dugc nghién cu va hoan thién trong nhiéu nim
gan day. Kiém sodt nhip va tan s6 tim két hop véi
liéu phip chéng dong dudng uong la diéu tri nén
ting bénh nhan rung nhi. Viéc lya chon kiém soat
tan s6 tim hay kiém sodt nhip tim dugc cdn nhic
trén tiing cd thé dya trén cic yéu t6 chinh bao gom:
(1) Do tudi bénh nhan, (2) Mdc d¢ triéu ching,
(3) Tién sti va phan loai rung nhi, (4) Méilién quan
gitfa rung nhi va sy suy gidm chiic ning tim, (S) Loi
ich, nguy co'va dép ting bénh nhén véi thudc chong
16i loan nhip tim (AAD), (6) Sy Iya chon ctia bénh
nhan va (7) Qua trinh tdi ciu tric tim nhi.

Hién nay da phéan thudc kiém sodt nhip trén
bénh nhan rung nhi thuéc nhém IC va nhom III
(phén loai Vaughan Williams). Tuy nhién, hiéu qua
ctia thudc trong duy tri nhip xoang han ché khi theo
doilau dai. Tir 46, triét dot rung nhi ra doi dya trén
nguyén ly hau hét diém khaoi phét réiloan nhip trong
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rung nhi ndm trong cic cdu trac thudc tinh mach
phi. So véi thudc chdng réi loan nhip tim, triét d6t
qua 6ng thong da dugc chiing minh cé hiéu qua
hon trong kiém soét nhip, thdm chi c6 thé cai thién
dugc tién lugng song con trén mot s6 nhom bénh
nhan rung nhi cu thé vi dy nhém bénh nhan c6 kém
suy tim sung huyét. > Trong triét d6t qua duong 6ng
thong, c6 lap tinh mach phéi (PVI) hién nay dugc
coila nén tang ctia ky thuét triét d6t rung nhi.* Nang
lugng song cé tan s6 radio (RF) 1 nguén ning lugng
tiéu chudn st dung dé c6 14p tinh mach phdi trong
diéu tri triét d6t rung nhi. Tuy nhién, tha thuét st
dung séng c6 tan s6 radio (RF) thudng yéu ciu thoi
gian thyc hién tha thuit kéo dai (4-6 gid) dé tao
dugc tén thuong lién tuc ti cic triét dot don diém
trong c6 1ap tinh mach phdi, mic dur da dugc ho trg
thong qua st dung hé théng 1ap ban do dién hoc ba
chiéu (3D) va cic cong nghé méi nhu tinh todn luc
tic dong, do cong catheter triét d6t cing nhu kinh
nghiém tir bic sy can thiép r6i loan nhip thuc hién
tha thuat.* D& khic phuc nhiing han ché nay, c6 lap
tinh mach phéi (PVI) bing nhiét lanh tit béng 4p
lanh (CryoBalloon) da dugc phat trién trong nhiing
nam gan d4y nham muc dich céi thién hiéu qua kiém
soat rdi loan nhip, han ché bién ching thu thuit dic
biét khi so sanh véi diéu tri ndi khoa bing thudc
chéng réiloan nhip don thuan.
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CAC NGUON NANG LUONG SU' DUNG TRONG
TRIET BOT RUNG NHI HIEN NAY

Cryoballoon
p AF/AT freedom: 65-76% (12-18 mos)
/

Radiofrequency
AF/AT freedom: 50-95% (12-60 mos)
Main waming: cardiac tamponade and
atriocsophageal fistula

Pulsed field ablation
AF/AT frecdom: 87% (12 mos)
Waming: needed Endoscopic laser balloon
&k AF/AT freedom: 46% (56 mos)
Warning: RCT needed

Hinh 1. Cdc nguén ndng lugng hién nay dugc dp dung
dé c6 lap tinh mach phdi (PVI) trong tri¢t dot rung
nhi. (Giulio la Rosa, Jorge G.Quintanilla, Anatomical
targets and expected outcomes of catheter-based
ablation of atrial fibrillation, 2020)

 Radiofrequency: Séng cé tin s6 Radio
(RF) véi ty 1é duy tri nhip xoang 50 - 95% (trong
khoang thdi gian theo doi 12 dén 60 thing) bién
c6 chinh: tran dich mang tim gay ép tim va tai
thita thuc quan.

« Cryoballon: Nhiét lanh tirbong ap lanh véi ty
1¢ duy tri nhip xoang 65 — 76% (trong khoang thoi
gian theo d6i 12 dén 18 thang) bién c6 chinh 1a liét
than kinh hoanh.

o Pulsed field: Dong dién nano véi ty 1é duy tri
nhip xoang 87% (trong khoang thdi gian theo
doi 12 thdng) cin thém nghién cu ngau nhién cé
doi ching.

« Laser balloon: Bong dét laser ndi mach véi ty
1¢ duy tri nhip xoang 46% (trong khoang théi gian
theo doi 56 thang) can thém nghién ctu ngau nhién
c6 doi chiing.

TRIEN VONG PHUONG PHAP CO LAP TINH
MACH PHOI BANG NHIET LANH

Nguén ning lugng nhiét lanh (Cryo) nghién
cttu tirndm 1940 thong qua viéc st dung khi carbon
dioxide (CO,) tao nén cic tén thuong mé co tim
vinh vién trén cic d6i tugng thu nghiém la dong vat.
Khi so sénh véi séng c6 tin s6 Radio (RF), nhiét
lanh bao toén dugc cdu tric co ban ctia moé bao gom
hé théng té bao soi va collagen. Pic diém nay khién
cho nhiét lanh it giy t6n thuong dén cic cdu tric
mach mdu 16n va ndi mac néi chung. Ngoai ra diéu
nay ctng cai thién muc do an toan caa nhiét lanh
khi so sénh véi séng c6 tin s6 Radio (RF) bao gém:
(1) Gidm nguy co hinh thanh huyét khéi (do bao
toan ndi mac) va (2) Gidm nguy co xuyén thing
mé (do bao toan cdu tric).’ Mot lgi thé khac khi
st dung nhiét lanh tam thoi véi nhiét do trén mic
gdy t6n thuong giup tién luong bién c6 xdy ra khi
triét d6t kéo dai tai cdc vi tri nguy hiém (vi du block

nhi - that).¢

Minimal Thrombus Endocardium Intact Thrombus Present
f

Disrupted Endocardium
\

Fibrosis Complete Hemorrhage Fibrosis Started

Still Present

Cryolesion at 1 Week (canine model)
-75° C+1x4minutes

RF Lesion at 1 Week (canine model)
+70° C+50W « 60 seconds

Hinh 2. Sy khdc biét vé ton thuong mo khi sit dung
nguon ning lugng nhiét lanh (trdi) va ndang higng cé
tdn s6 Radio (RF) (phdi) trén dong vat thi nghi¢m

Nguyén ly dua trén viéc stt dung moét bong c6
cdu truc ddc biét ap sat 16 vao tinh mach phdi sau
do6 béng sé dugc lam lanh bang khi ni to dén nhiét
dé tir -70 dén -55 d6 C gay ra nhiing ton thuong
mo tim khong héi phuc dan dén c6 lap dién hoc
lan lugt tiing tinh mach phdi véi phan nhi trdi con
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lai, ngan nguia rung nhi tdi phat. Sy phat trién cong
nghé bong 4p lanh (dic biét su nghién cttu va phat
trién ctia hé théng béng ép lanh thit hai) da déng
gop déng ké trong viéc rut ngin thoi gian triét dot
rung nhi vi kha niang nhanh chéng ha nhiét 46 tao
ving co tim tén thuong vinh vién c6 dién tich 16n

trong nhi tréi.

Hinh 3. Minh hog quy trinh c6 ldp tinh mach
phdi (PVI) bing nhi¢t lanh théng qua béng dp
lanh (Cryoballoon). (Jason G. Andrade, Catheter
Cryoablation: Biology and Clinical Uses, 2013)

CO CHE HOAT BONG HE THONG NHIET LANH
Giai doan chuyén déi khi trong binh chda ti
danglong sang dang khi dugc goi la sy gian né Joule
— Thomson. Qud trinh gian ng nay tiéu thy ning
luong, hé qua dan dén gidm nhiét d6 6 dau cta dién
cuc dét (Cryoballoon). Mtic d6 giam phu thudc
vao nang lugng trong qua trinh cin bang gitia tac
dong nhiét lanh va dong nhiét tir huyét dong trong

cdu trac tim va mach méu. Khi nhiét d6 ha xuéng
duéi - 20 d6 sé dan dén hoai tt mo6 va xc hoa.

Hinh 4. Cryoballoon tiép cdn 16 vao tinh mach phéi
trén trdi (LSPV) va tinh mach phdi du6i trdi (LIPV)

Hiéu qua cua triét dot rung nhi qua cac thé hé bong ap lanh (CB: Cryoballoon)

1. Bong ap lanh thé h¢ thw nhit (CB1)

Nhiéu nghién cttu stt dung thé hé bong nay da cho két qua thanh cong kiém soat nhip,
duy tri nhip xoang trong mét nim tir 69% dén 74%, hiéu qua lau dai tir $7% dén 72%.”

2. Béng ap lanh thé h¢ thi hai (CB2)

Thé hé béng 4p lanh (CB2) céi tién hon thé hé 1 véi thiét ké cod s6 lugng céng cdp
nhiét nhiéu hon véi dién tich viing nhiét lanh dugc m& rong gitp cai thién déng ké hiéu

qué triét ot véi sy dong nhit trén viing tén thuong moé co tim do nhiét lanh.

3.Béng ap lanh thé hé thiiba (CB3)

Thé hé bong cai tién véi ddu dién cuc ngdn hon gitp cho thdy hiéu qua ro rét trong
ghi nhan cic tin hiéu dién hoc tit tinh mach phéi (74%). Tac gid Aryana da thuc hién
nghién ctu da trung tim dé€ danh gid hiéu qua cua bong dp lanh thé hé thi ba. ® Két

qua ty 1¢ ghi nhan c6 1ap tinh mach phéi tai nhém bénh nhan st dung bong ap lanh
thé hé thi ba cao hon so v6i nhém bénh nhén stt dung bong ép lanh thé hé thu hai

(89.2% so vé6i 60.2%).
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Evolution of cryoballoon design (referred from Medtronic)

1 Generation
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Four injection ports
Annular freezing zone
--(balloon equator)

2 Generation
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Eight injection ports
Broader freezing zone
--(balloon hemisphere)

3 Generation

— =
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Similar features to 2 Generation
Shorter catheter tip
--(40% reduction)

Hinh S. Sy phdt trién va thay d6i cdu triic bong dp lanh qua cdc thé hé. (Boris Schmidt, Stefano Bordignon, Atrial

fibrillation ablation using cryoballoon technology: Recent advances and practical techniques, 2018)

Nghién ciiu Cryo-FIRST ngau nhién c6 d6i chiing
da trung tim dugc thychién trén 218 bénh nhén rung
nhi c6 triéu chiing dugc chia ngau nhién thanh hai
nhém: (1) nhém bénh nhan dugc c6 lap tinh mach
phéi (PVI) bang nhiét lanh thong qua béng 4p lanh
(CryoBalloon) va (2) nhém bénh nhan dugc diéu tri
noi khoa va dugc theo doi doc trong 12 thing.’

Két qua cho thdy 82,2% bénh nhan duoc co lap
tinh mach phdi biang nhiét lanh théng qua béng ap
lanh va 67,6% bénh nhan diéu tri ndi khoa bang thuéc
chéng r6i loan nhip tim khong ghi nh4n bién ¢6 tai
phit r8i loan nhip nhi (HR = 048, p = 0.01). Khong
chénh léch c6 y nghia théng ké gitia hai nhém vé thoi
gian ghi nhén xudt hién tic dung phu do thuéc dau
tién (HR = 0.76, p = 0.28). Ty 1é bénh nhan thét héi
hop dénh tréng nguc thdp hon ¢ nhom triét dot bing
Cryoballoon (7.61 ngay/nim) so v6i nhém diéu tri
ndi khoa don thuin (18.96 ngay/nim véi HR=0.40,
p < 0.001). Nghién cttu da cho thiy hiéu qua triét dot
bang Cryoballoon khi so sinh véi thudc chong réi
loan nhip don thuan Gtiéu chihiéu qua va an toan trén
bénh nhan rung nhikich phat. *°
So sanh hiéu qua triét dot rung nhibang nhiétlanh
(Cryo) va ning ligng séng cé tin s6 Radio (RF)

Mot phan tich gop gan déay da cho thdy két qua
diéu trj r6i loan nhip tim bang nhiét lanh c6 ty 1¢
thanh cong ngay sau thu thuat cao (98% bénh nhan
cd 1ap hoan toan tinh mach phéi) va ty 1é duy tri
nhip xoang sau 01 nim cao (60% sau 01 nam tinh

tt14n 1am tha thuit ddu tién). ! Theo phan tich gop
ctia Calkins theo doi trong khoang 14 thang, ty 1¢
kiém sodt nhip lau dai sau triét d6t bang séng c6 tan
s6 Radio (RF) trong khoang S0% dén 64%. 2Ty l¢
nay trong nghién ctiu da trung tim c6 déi chiing cta
Weerasooriya va cong su'la 40%. Nhiing nghién ctiu
budc dau da cho théy triét d6t bang bong ap lanh to
ra hiéu qua hon triét dot bang song c6 tan s6 Radio
(RF) trén tiéu chi kiém soat nhip, duy tri nhip xoang
trén bénh nhidn cé rung nhi kich phat. " Nhiéu
nghién cttu 1am sang ngau nhién cé déi ching dugc
thuc hién trén céc trung tim tim mach 16n trén thé
gi6i nhdm muc dich ddnh gid hiéu qua triét d6t bing
nhiétlanh. Két qua da cho thdy nhing uu diém vuot
trdi cta triét d6i bang nhiét lanh (Cryoballoon) trén
céc tiéu chi tinh an toan, hiéu qua gidm tai phét rung
nhi trong 12 thang. Pic biét, thoi gian thu thuat va
thoi gian chiéu tia X quang da dugc rat ngin >50%.
Nghién ctiiu phén tich gop (meta-analysis) dya trén
84 thtr nghiém lam sang, 34 nghién ctiu quan sat va
14 nghién ctiu ngau nhién c6 déi chiing thuc hién
trén 17.592 bénh nhén gém 7.951 trudng hop co
l4p tinh mach phéi bang nhiét lanh thong qua bong
ap lanh va 9.641 trudng hop c6 lap tinh mach phéi
bing séng c6 tin sé Radio (RF) véi tiéu chi chinh
la tai phat rung nhi. Két qua cho thiy nhém dugc
triét d6t bang nhiét lanh thong qua bong ap lanh
(Cryoballoon) c6 ty 1é tai phat rung nhi thip hon
nhom bénh nhén dugc diéu tri bang séng cé tan s6
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Radio (RF) (RR = 0.855; 95% CI 0.779 - 0.939;
p = 0.001). Khong khac biét c6 y nghia théng ké
khi dénh gid nguy co tic manh hé théng, dot qui
hay con thiéu méau nao thoing qua trong thoi gian
nghién ctiu theo déi gita 2 phuong phép. Trong
céc phan tich cdc dudi nhém phuy, sy vugt trdi caa
bong dp lanh trong giam thiéu ty 1é tdi phat rung nhi
sau thyc hién tha thudt so v6i song c6 tin s6 Radio
(RF) nhit quan bat ké thiét ké nghién ctu.
Tinh an toan caa cic phuong phap cd lip tinh
mach phéibang nhiétlanh

Mot van dé dang cha y la ty 1¢ ta vong xung
quanh thoi gian thuc hién tha thuét rit thap véi
7 truong hop dugc bdo cdo trén tong s6 17.592
bénh nhan trong nghién ctiu gop (ty 1¢ nay chiém
< 0.1% trén ca hai nhém: (1) Triét dot bing nhiét
lanh théng qué béng 4p lanh (Cryoballoon) va (2)
Triét d6t bing séng co tin s6 Radio (RF). Triét dot
bang nhiét lanh giam nguy co bién chiing gop bao
gém: (1) Tran dich mang ngoai tim hodc ép tim
(RR 0.438; khoang tin ciy 95% CI 0.335 - 0.572;
p <0.001), (2) Cheén ép tim (RR 0.582; khoang tin
ciy 95% CI 0.383 - 0.884; p = 0.011), va (3) Bién
chiing mach méau (RR 0.609; khodang tin ciy 95%
CI 0.482 - 0.770; p <0.001) so véi triét dét bang
soéng c6 tin s6 Radio (RF). Ngugc lai, triét dét
bang nhiét lanh bang béong ap lanh ting ty 1é mic
bién chiing liét ddy than kinh hoanh thoing qua
(RR 7.687; khoang tin cy CI 95% 4.875 - 12.122;
p <0.001) va dai ding (RR 1.889; khoang tin ciy CI
95% 1.057 - 3.375; p = 0.032) so véi triét d6t bang
song c6 tan s6 Radio (RF). Thém vao d¢, khong
c6 chénh léch gitra hai phuong phap vé bién chiing
chay m4u nguy hiém (RR 0.904; khodng tin cay CI
95% 0.614 -1.332; p = 0.609). Triét dét bang nhiét
lanh thong qua béng 4p lanh giam thoi gian thuc
hién thu thuat gidam dang ké c6 y nghia thong ké khi
so sanh vdi triét d6t bing song c6 tin s6 Radio (RF)
(Cheénh léch trung binh - 20.76 phut; khoang tin
cay C195% 29.380 - 12.137; p < 0.001).

Khi so sdnh vé ty 1¢ bién chiing trong va sau thu
thuét trén hai nhém thyc hién tha thuit, cic phan
tich gop déu thong nhat két qua rang triét d6t bing
nhiét lanh qua béng ap lanh c6 miic d¢ an toan hon
triét dot bing ning lugng séng c6 tin s6 radio (RF)
vilién quan dén ty1é xudt hién bién chiing tim mach
thdp hon bao gém: (1) Tran dich ngoai mang tim,
(2) Chen ép tim va (3) Bién chiing mach mau. Giai
thich viéc cac bién chiing nay cao hon ¢ nhém triét
dot bing séng c6 tan s6 Radio (RF) dugc dé xuit
c6 lién quan dén hién tugng tang nhiét do dot ngot
khong kiém sodt c6 thé xay ra trong khi giai phong
nang lugng séng. Ning lugng nay cé thé giy ra kich
Ung mang ngoai tim, mic d¢ phan ung c6 thé la
tran dich ngoai mang tim s6 lugng it nhiéu va trong
truong hop xdu nhat c6 thé gay thung tim va chen ép
tim, thdm chi la t& vong. Tém lai, nhiing phan tich
gOp nay xem xét trén cdc tiéu chi vé tinh hiéu qua,
an toan va thai gian thuyc hién thu thuét ngdn, triét
dot nhiét lanh bing béng 4p lanh (CryoBalloon) la
lua chon dugc vu tién hon dé c6 1ap tinh mach phai
(PVI) trong triét dot diéu trj rung nhi.

TRIEN VONG PHUONG PHAP CO LAP TlNH
MACH PHOI BANG NHIET LANH TRONG DIEV
TRI RUNG NHI TAI VIET NAM

Phuong phdp co lap tinh mach phéi (PVI)
do triét dot bang nhiét lanh qua béng dp lanh
(CryoBalloon) dugc ching minh cé nhing uu
diém vugt troi vé mit ki thuit nhu bao gém: (1)
Tiéu chi an toan, (2) Tinh hiéu qua trong viéc gidm
ty 1é tai phat réi loan nhip nhi ciing nhu (3) Gidm
thoi gian thyc hién thu thuat cing nhu chiéu tia X.
Phuong phap nay da dugc dp dung tai nhiéu trung
tdm Tim mach I6n trén thé giGi véi ty 1¢ thanh cong
cao, da tré thanh xu huéng lya chon dugc khuyén
cdo manh mé trong cdc huéng dan diéu trj cang nhu
dong thuén chuyén gia ctia H6i Tim mach chau Au
(ESC), Truong mén Tim mach Hoa Ky (AHA) va
Hoi Tim mach hoc Viét Nam (VNHA 2022).
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