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ABSTRACT

Transcatheter aortic valve implantation (TAVI) carries a risk of left main (LM) coronary
obstruction, particularly in elderly patients with low coronary height, small sinus of
valsalva, or bulky calcified leaflets. Intracoronary imaging such as intravascular ultrasound
(IVUS) may provide real-time anatomical assessment and aid in identifying patients at
extremely high risk. At the Cardiovascular Centre, E hospital, we report the case of an
88-year-old woman with severe symptomatic aortic stenosis, stage IV chronic kidney
disease, and frailty who underwent TAVI using a self-expanding Evolut FX valve.
pre-procedural computed tomography revealed a very high risk of LM obstruction.
immediately after valve deployment, IVUS assessment demonstrated that the displaced
native aortic leaflet was located only 4,5 mm from the LM ostium, indicating a critical risk
of obstruction despite preserved TIMI 3 coronary flow. Therefore, a prophylactic chimney
stent was deployed from the LM into left anterior descending artery (LAD) to prevent
delayed obstruction. Concomitantly, a severe LAD stenosis (90%) was treated with
percutaneous coronary intervention. The patient remained hemodynamically stable, with
excellent valve performance and patent coronaries at 7-day follow-up.

Conclusion: TVUS plays a crucial role in detecting the risk of LM obstruction after TAVI.
Prophylactic chimney stenting is justified even when coronary flow is preserved that the
anatomical risk is extremely high.

Keywords: TAVI; Chimney LM; LAD-PCI; Severe aortic stenosis.
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TAVI KET HOP KY THUAT CHIMNEY THAN CHUNG
PONG MACH VANH TRAI O BENH NHAN LON TUOI HEP
KHIT VAN PMC VA HEP NANG LAD: BAO CAO THANH
CONG CA LAM SANG

Phan Thdo Nguyén®, Nguyén Thé Huy,
Do Lé Anh, Ly Purc Ngoc, Nguyén van Huynh, Nguyén Cong Huu

TOM TAT

Dit vin dé: Tic dong mach vanh trai (LM)
1a bién chimg ning né ciia (TAVI) thay van dong
mach chu qua da. Sleu am trong long mach (IVUS)
gitip d4nh gia tryc tiép nguy co tic 16 vanh sau khi
bung van. Trung tdm tim mach - Bénh vién E xin
thong bao mot bénh nhan nir 88 tudi, hep van dme
khit, suy tim, bénh than man IV. Tren chup cit 16p
da day danh gia trudc can thlep cdy van dong mach
chu qua da cho thdy nguy co tic cao. sau khi bung
van Evolut Pro, chiing t61 dung siéu am trong long
mach khdo sat LM-LAD va ghi nhén 14 van dmc bi
day 1én, nam cach 16 LM chi 4,5 mm. mic di dong
chay LM-LAD van TIMI 3, khoang céach 4,5 mm
duoc xem 1a nguy co rat cao. Chiing t6i quyét dinh

dit stent chimney Im du phong tic vanh trai. ton
thuong LAD-II hep 90% dugc dit stent dong thoi.
bénh nhan 6n dinh va siéu 4m kiém tra lac ra vién
7 ngay voi Avmax 23mmHg, AVmean 13 mmHg,
6 hé rat nhe canh chan van.

Két lugn: TVUS ¢6 vai tro vO cung quan
trong trong danh gia va du béo tic nghén cap sau
khi chung ta thanh cong trong can thi¢p TAVI véi
khoang céch 14 van — than chung dong mach vanh
trai < 4,5 mm, chimney stenting 1 chién lugc hop
ly dé ngan tic cap va mudn than chung dong mach
vanh trai.

Tw khoa: TAVI; Chimney LM; Can thiép
LAD;Hep van dong mach chu nang.

1. DAT VAN DE

Hep van dong mach cha (BMC) 1a bénh ly
van tim pho bién va nguy hiém & ngudi cao tudi.
Thay van dong mach chi qua da (TAVI) hién la
phuong phap uu vi¢t cho nhom bénh nhan nguy co
phau thuét cao'?. Tuy nhién, tic dong mach vanh
cap 1a bién chimg hiém gip nhung co ty 18 tir vong
rat cao (1én t6i 50%), ddc biét ¢ nhitng bénh nhan
c6 giai phau bét loi nhu 16 vanh thap va xoang Val-
salva nho?.

Viéc phdi hop TAVI trén nén bénh nhan rat
cao tudi, c6 bénh 1y dong mach vanh phuc tap (hep
ning LAD) va nguy co tic mach vanh cao doi hoi
chién lugc bao vé vanh chdt ché. Ching t6i bao
c40 mot trudng hop bénh nhan 88 tudi duoc thuc

hién thanh cong k¥ thuat TAVI két hop can thiép
dong mach vanh (PCI) va k¥ thuat “ng khoi”
(Chimney stenting) bao v¢ than chung dong mach
vanh tri dudi huéng din ctia siéu 4m trong long
mach (IVUS).
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2. TONG QUAN

TAVI va bénh 1y mach vanh di kém. TAVI
da dugc ching minh hi¢u qua vuot trgi so véi
diéu tri noi khoa va khong thua kém phdu thuat &
bénh nhan cao tudi'?. Tuy nhién, ty 1¢ bénh nhan
TAVI c6 kém bénh dong mach vanh (CAD) la rat
16n. Cac khuyén cao hién nay ung ho chién luoc
can thi¢p dong mach vanh (PCI) dbi véi cac tén
thuorng nang doan gan (nhu than chung hoac LAD)
dé giam nguy co thiéu mau co tim trong va sau thu
thuat!®.

Nguy co tic dong mach vanh va vai tro
ctia hinh anh hoc. Tic dong mach vanh sau TAVI
thuong lién quan dén cac yéu té giai phiu: chiéu
cao 16 vanh thip (<10-12mm), xoang Valsalva
hep va 14 van voi héa nhiéu®4. Chup cit 16p vi
tinh (CT) 1a tiéu chuan vang dé sang loc trudc
thu thuat, nhung si€u am trong long mach (IVUS)
ngay cang khang dinh vai trd quan trong trong viéc
danh gia truc tiép mdi twong quan giira khung van,
14 van ty nhién va 16 vanh ngay trong thu thuat
(real-time), gitip phat hién nguy co tic mach tiém
tang ma chup mach can quang (Angiography) co
thé bo sot’. Chién luge bao vé Chimney Stenting.
pé ngan ngua tdc mach vanh, bén canh ky thuat xé
14 van (BASILICA) doi hoi k¥ thuat cao, Chimney
stenting (dat stent tir 15 vanh trdi 1én dong mach
chu song song v&i van TAVI) 1a mot chién luoc
thuc té, an toan va dé ap dung’®. Phuong phap nay
dic biét hitu ich dé duy tri dong chay vanh & nhiing
ca ¢6 nguy co tic nghén cao hoic nguy co cb lap
xoang Valsalva®,

3. CALAM SANG

Thong tin bénh nhan nir, 88 tudi dia chi:
phudng cau gidy TP Ha ndi. can nang 57 kg — cao
150 cm — BMI 25,3. Tién su: ting huyét ap nhiéu
nam. bénh thdn man GFR 17 ml/phut — suy than
gia doan 4 diéu trj thudc thudong xuyén. Hep van
dong mach chu phat hién 10 nam, 3 ngay trude
vao vién: dau tirc nguc trai, kho thé tang dan. Lam
sang luc nhap vién: khé tho nhiéu, dau nguc khi

ging strc nhe. NYHA IV, phu chi, tiéu it khoang
800mml/24h. HA 135/70 mmhg. TT 3/6 ¢ lién sudn
2 phai. phdi ran 4m hai bén. BNP: 35.000 pg/ml.
creatinine: 185 umol/l. Troponin T 262 ng/l. Hb 90
g/l. tiéu cau 289 G/L. Siéu 4m tim: dong mach chu
Ién 27mm, LvDd: 51mm, LvDs: 35mm, PGmax
118 mmhg. PGmean 67mmhg. EOA 0,74cm?. EF
58%, ALDMP tam thu 33mmHg, TAPSE 21mm,
van dong mach chu ba 14 van-> hep rat khit van
dong mach chu, hé nhe van.

Chup cat 16p da diy danh gia trudc TAVI:
annulus: 17,622 mm. sinus of valsalva: nhd (26—
28 mm). STJ: hep. khoang cach annulus — LM rat
thap (11 mm) — nguy co tic LM rat cao®. voi hoa
nhiéu ¢ 14 khong vanh. dudng vao mach mau: dui
hai bén 6,8—7,2 mm — phu hgp van TAVI - Evolut
Pro 23. Chén doan: hep khit van dong mach chu
nang, tri¢u chung NYHA IV, suy tim mét bu, bénh
than man giai doan IV, tang huyét ap, bénh mach
vanh kém hep LAD-II 90%, qua phan tich ca lam
sang chiing t61 nhan dinh day la mot truong hop
bénh nhén c6 nguy co phiu thut rat cao chi dinh
TAVI phu hgp'.

ANNULUS SOV DIAMETER

Hinh 1. Phén tich lua chon van TAVI
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Aorta

AORTIC VALVE
ASCENDING AORTA CALCIFICATION

Stent LMAVa LAD 2

Nong bong va chup DSA xem bit tac 16 vanh

Sonde tao nhip

Hinh 3. Nong van truéc dat TAVI

Gaidezilla .
Stent LAD

Gaidezilla

PmvT

Pigtail

Stent LM Stent LM

Van TAVI Evolut FX sau khi tha

Sonde tao nhip™s Sonde tao nhip

Hinh 4. Sau dat Van TAVI Hinh 5. Chimney PMV trai
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&
Stent LM- PCI

L4 van DMC bi d3y
|én sat LM

Van TAVI Evolut FX

Hinh 6. Tha van TAVI va can thiép LM

Chién lugc can thiép thay van dong mach chu
qua dudng 6ng thong bang van Evolut FX. Bénh
nhan dugc gdy mé toan than, dat sonde tao nhip tam
thoi qua duong tinh mach canh chung phai, dudong
vao chinh ctia van TAVI 1a dong mach chdu chung
phai va dong mach chau chung bén trai di Pigtail
dé chup gbc dong mach chi va do chénh ap. Do 15
LM thip 11.7 mm khi thyc hién bat budc phai bao
vé than chung dong mach bang chimney stenting’*
va duong vao dé can thiép LAD 2 va bao v¢ LM
-LAD la dong mach quay P, dau tién ching t6i tién
hanh can thi¢p dong mach vanh T doan 2 LAD dat
EBU 3.5 vao 16 vanh trdi di wire Runthough Ns
qua ton thuong, sir dung bong 2.5*15mm véi ap
lyc 10mmHg sau d6 dat mot Stent phu thude 3.5
*19mm vao doan I, sau d6 ching t61 sir dung mot
Guidezilla day vao than chung dong mach vanh trai
doan I LAD va dong thoi day thém 01 stent 4.0%20
mm vao doan xa cia LAD kém theo ching t6i kéo
EBU I1én cao vi tri dong mach chu 1én. Tiép theo.
Chuing t61 1ai wire qua van dong mach chi nho sy

hé tro ctia microcatheter AL 1,0 mét cach thuén loi
dua bong Altosa 18*40 mm va nong bong 1én voi
ap luc vira da lam cang bong trong qua trinh nay
chung t6i tao nhip that 120 lan /phut dong thoi két
hop v6i chup Angiography nham danh gia co bit
tac 16 vanh trai hay khong. Chung toi nhan thay sau
khi chup Angiography hai 16 vanh va dong chay
trong dong mach vanh trai vi dong mach vanh T
da duoc bao vé va dong mach vanh phai dong van
t6t TIMI 3 tiép theo chung toi rat bong nong ra va
dua van TAVI - Evolut FX 23 qua van dong mach
chu vao dtng vi tri can tha van rdi bung van TAVI
ra trong qué trinh bung van chung t6i tao nhip that
v6i tan s6 180 1an/phut nham tranh di 1éch cua Van
TAVI va dat van dung vi tri véi do sau 3mm tdi uru.
Chuing t6i chup lai thdy dong chay cua dong mach
vanh van tot TIMI 3, tiép theo dé t6i uu cho huyét
dong cua van TAVI ching t6i nong lai van TAVI
-Evolut FX 23 bang boéng Attas gold 20x40mm
nhim van ap sat va ng tot hon. Trong toan bd qua
trinh 1am huyét dong bénh nhan van tét, trén hinh
anh DSA chung t6i nhan thiy 14 van dong mach
chu bi ddy sat LM mic du dong chay LM-LAD véi
TIMI 3, dé dam bao an toan va tranh tic nghén 16
vanh trai cap chung t6i kéo stent mach vanh dé cho
lam chimney ra khoi dong mach vanh T va str dung
IVUS dé danh gia khoang cach 14 van va 16 dong
mach vanh T va chiéu dai do duoc trén IVUS tur 14
van dén 16 LM 4,5 mm va nhan thay nguy co bit
tac 16 vanh trai cao, chung t6i quyét dinh dit stent
4.0*20mm tai LM (chimney stenting LM) chup
lai thiy dong chay ctia DMV phai va trai tot TIMI
III. Po lai chénh ap gitra that trai va dong mach
chu va siéu am danh gia chénh 4p qua van TAVI
va ghi nhan bénh nhan block AV, khong tic vanh
va ¢6 hé rit nhe canh chan van, siéu 4m kiém tra
ngay sau can thi€p AVmax 18mmHg va AVmean
9mmHg. Chung t6i dong mach bang Perclose va
luu sonde tao nhip tap thoi trong 24h, bénh nhan
duoc chuyén vé hoi strc tim mach sau 4 h rat ndi
khi quan. Dién bién sau can thiép: hét dau nguc,
khong kho thd NYHA I, khong bién chimg mach
mau, creatinin 170umol/l, bénh nhan dugc siéu
am kiém tra lai sau 7 ngdy AVmax 23mmHg va
AVmean 13mmHg.
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K¥ thuat TAVI va danh gia IVUS: bénh nhan
duoc chi dinh TAVI vé6i van Evolut FX 23 mm.
Do nguy co tic LM cao trén chup cit 16p vi tinh
da day, chién lugc bao vé dong mach vanh duoc
chuan bj trude bang cach dua Gaidezilla va stent
san vao LM-LAD nham bao vé 16 dong mach vanh
trai tranh nguy co tic cp tinh trong qua trinh dit
van TAVI, danh gia IVUS ngay sau nong bong
van TAVI 13 diém quan trong nhét cta ca bénh du
dong chay LM-LAD van tot (TIMI 3). Khi nhin
thay va nghi ngo 14 van ty nhién c6 nguy co bit tic
LM, chung t6i tién hanh IVUS nham danh gia murc
do day 1a van 1én, kiém tra mdi twong quan gitta
khung van—l4 van—-16 dong mach vanh trai. IVUS
cho thiy 14 van tu nhién bi ddy lén sat 16 LM,
khoang cach chi con 4,5 mm. day 1a mic nguy co
cao theo tiéu chuan qudc té (ngudng nguy co <6
mm). Néu khong can thiép, bénh nhan c6 thé tic
LM cép hoac muon do: hién tuong c6 1ap xoang

Hinh 8. IVUS dé quyét dinh can thiép LM va hinh dnh 3D sau can thiép

DR % PO O e

TIS05 MIog

Lo Vmax  lems
o Vmean 171cmis
7. NuPG Zimabg
B Mean PG 13mmHg
Lowm 453em

Stent LAD

Valsalva (sinus sequestration), chuyén dong l4
van khi huyét dong thay d6i, gian khung van theo
thoi gian. mac du TIMI 3, khoang cach 4,5 mm la
chi ddu ving nguy co “danger zone” chinh vi vy
quyét dinh dat stent chimney LM du phong, tranh
bién c6 tic LM cap c6 thé tir vong.

4. BAN LUAN

Hep khit van dong mach chi & bénh nhan
rat cao tudi 1a mot thach thirc didu tri quan trong,
dac biét khi di kem bénh thadn man, suy tim va ton
thuong mach vanh. Trong nhiéu nim gan day, TAVI
d3 trd thanh Iya chon tdi wu cho bénh nhan nguy
co phau thuat cao hodc rit cao, v4i bang chimg tir
céc thir nghiém PARTNER va CoreValve cho thay
TAVI khong thua kém tham chi vugt troi so véi
phau thuat m¢ & nhom bénh nhéan 16n tudi'2. Tuy
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nhién, & cac trudng hop giai phau phuc tap, dic
biét nguy co tac dong mach vanh, TAVI doi héi 1ap
ké hoach chi tiét va chién lugc bao vé vanh phu
hop. Tac dong mach vanh trai (LM obstruction) 1a
mot trong nhitng bién ching nguy hiém nhit cua
TAVI, véi ty 1& tir vong c6 thé 1én dén 30-50%?.
Nguy co ndy ting manh & bénh nhan cé: chiéu
cao LM thép, xoang Valsalva nho, voi hoa 14 van
day khi st dung van tu bung supra-annular nhu
Evolut PRO**. Trong ca bénh nay, chup cit 16p vi
tinh trudc can thiép cho thay nhiéu yéu t6 nguy co
két hop. Tuy nhién, quyét dinh can thiép chimney
LM dac bi¢t quan trong dua trén IVUS ngay sau
nong bong van TAVI khi kip can thi€p nhan dinh
thdy 14 van tuy nhién bi dy cao 1én 1a diém ndi bat
cua ca lam sang nay. IVUS la cong cu hinh anh
ndi mach co dd phan giai cao, cho phép danh gia
truc tiép moi tuong quan gitra khung van TAVI — 14
van bi day 1én — 16 dong mach vanh trai, diéu ma
chup mach quy udc khong thé mo ta day duc. O
bénh nhan nay, IVUS cho thiy 14 van bi day lén
chi cach 16 LM 4,5 mm, trong khi cic nghién ctru
da xac dinh rang khoang cach <6 mm 1a yéu t6 dy
b4o manh cua tic vanh cip hodc mudn*’. Mic du
dong chay LM—LAD van TIMI 3 tai thoi diém do,
khoang cach 4,5 mm dugc xem la “ngudng nguy
co cao”, ¢6 thé dan dén bit tic LM bat ky luc nao
do bién thién huyét dong hodc gidn khung van theo
thot gian.

Do viy, quyét dinh dat stent chimney LM
du phong 14 hoan toan phu hop véi khuyén cao va
thyc hanh 14m sang hién nay. Chién luoc chimney
da dugc chimg minh la ky thuat don gian, hiéu qua
va c0 ty 1€ thanh cong thu thuat cao, dac biét trong
céc truong hop nguy co LM tic nghén di dugc du
doan trude’®. So voi k¥ thuat BASILICA, chimney
dé thyc hién hon va kha thi tai nhidu trung tam,
mic du BASILICA c6 uu thé giit nguyén giai phau
vanh’. Tuy vay, ¢ bénh nhan 16n tudi, c6 nhidu
bénh nén va nguy co thu thuit cao, chimney la
lua chon t6i wu. Bén canh d6, bénh nhan cé hep
LAD2 >= 90% ton thwong nay c6 thé lam ning
thém tinh trang thiéu mau co tim trong qua trinh
TAVI va sau can thiép. Theo nhiéu phan tich, PCI

nén duoc thuc hién & céc tén thuong nang trudc
hodc trong thii thuat TAVI dé giam nguy co bién
cb tim mach'®. Do d6, viéc thuc hién PCI -LAD
dong thoi véi chimney LM 1a hop 1y va phu hop
v6i hudng dan thyc hanh méi. Lya chon van
Evolut FX ciing pht hop trong bdi canh annulus
nho, vi thiét ké supra-annular giup toi wu hoa dién
tich 16 m& hiéu qua (EOA), glam gradient sau can
thiép’. Tuy nhién, chinh thiét ké nay cung lam tang
nguy co che 1ap LM, diéu cang lam ndi bat gia tri
cta chién luoc bao vé vanh két hop IVUS. Ngoai
ra trude khi ra vién bénh nhan con dugc chup lai
CT dé va nhan thay van TAVI no tron déu ap thanh
cung v6i stent LM -LAD dung vi tri. Két qua 1am
sang va can lam sang cua bénh nhan sau can thiép
cho thiy chién luoc diéu trj 1a thich hop: huyét
dong 6n dinh, khong c6 hé canh van, khong block
AV, dong chay LM—-LAD tt, gradient thip va cai
thién tri€éu chirng ro rét khi 7 ngay sau ra Vlen Piéu
nay mot 1an nira khang dinh vai tro trong yéu cua
danh giéd hinh anh da l6p, IVUS ndi mach, va quyet
dinh chimney du phong trong TAVI nguy co cao.
V& lya chon van tu bung (SEV) hay van bung bang
bong (BEV) trong trudng hop 16 vanh thap: Mot
van dé gay tranh ludn 1a viéc lya chon gitra van tu
bung (nhu Evolut) va van bung bang bong (nhu
Sapien) khi 16 xuat phat dong mach vanh thap (11
mm & ca bénh nay). V& Iy thuyét, van BEV véi
chiéu cao khung ngin hon (short frame) thuong it
gdy can tr¢ duong vao mach vanh va giam nguy
co ¢ 1ap xoang hon so véi thiét ké khung dai (tall
frame) va hinh dang déng hd cat cua van SEV'.
Tuy nhién, chung t6i quyét dinh st dung van
Evolut FX (SEV) vi uu diém huyét dong vuot troi
cua thiét ké trén vong van (supra-annular) d6i véi
bénh nhan c6 vong van nhd (annulus 17,6-22 mm).
Céc nghién ciru da chi ra rang ¢ nhimng vong van
nhd, van SEV mang lai dién tich 16 mo hiéu dung
16n hon va chénh ap thap hon so v6i van BEV, gitp
giam nguy co mét twong xtng gitta van va bénh
nhan (PPM)* 2. Do d6, chién lugc cua ching toi
13 wu tién t6i wu hoa huyét dong bang van SEV va
chu dong kiém soat nguy co tic mach vanh bang
ky thuat Chimney.

Tap chi Phdu thudt Tim mach va L5ng nguc Viet Nam 56 55 - Thang 04/2026



8 ‘ Tavi két hop kj thudt chimney than chung dong mach vanh trdi
0 bénh nhdn [6n tuoi hep khit van dmc va hep nang lad: bdo cdo thanh cong ca lam sang

Co so khoa hoc xéac dinh ngudng nguy co 4,5
mm trén IVUS: Trong ca lam sang nay, du dong
chay vanh van duy tri TIMI 3, chung t6i xac dinh
khoang céach 4,5 mm do dugc trén IVUS Ia chi dau
bat budc can thiép. Nhan dinh nay dya trén khai
niém khoang cach 4o tir van dén 16 vanh (Virtual
Transcatheter Valve to Coronary distance - VTC).
Theo nghién ctru nén tang cta Ribeiro HB va cong
su (JACC 2013) trén 6.688 bénh nhan, khoang
cach VIC <4 mm la yéu td du bao doc 1ap manh
nhat gy tac mach vanh’. Tuy nhién, cac nghién
ciru sau d6 vé tic mach vanh mudn (Delayed
Coronary Obstruction) cua Jabbour RJ (JACC
2018) da mo rong vung nguy co. Khoang cach
tr 4-6 mm dugc coi 1a “ving xam” nguy hiém
khi di kém véi cac yéu té bat loi khac nhu xoang
Valsalva nhd va it v6i héa bam (nhu & bénh nhan
nay), din dén hién tuong co6 1ap xoang (Sinus
Sequestration'®. Khi khoang cach chi con 4,5 mm,
du chua gay tic co hoc ngay 1ap tirc, dong chay vao
xoang s¢€ bi cham lai, gay 1 tré (stasis), hinh thanh
huyét khéi va din dén tic mach vanh mudn sau
khi bénh nhan xuét vién. Chinh vi vay, con sb 4,5
mm trén IVUS thyc té (twong duong VTC) 13 bang
chtng xac dang cho thiy nguy co ¢6 1ap xoang la
hién hiru, budc phai thuc hién Chimney stenting dé
dam bao an toan lau dai.

5. KET LUAN

Ca bénh minh chimg rang: IVUS 1a cong cu
then chdt trong danh gia nguy co tic LM sau TAVI,
khoang céch 14 van t¢1 LM 1a 4,5 mm c6 mirc nguy
co cao, chimney LM du phong la chién lugc an
toan va ctru mang, két hop TAVI + Chimney LM +
PCI-LAD 2 la kha thi va hiéu qua ¢ bénh nhan > 85
tudi nguy co cao.
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