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THANH CONG CUAKY THUAT VALVE-IN-VALVE TAVISU

DUNG VAN HYDRA 22 MM TRONG PIEU TRITHOAI HOA

NANG VAN PONG MACH CHU SINH HQC KICH THUOC
NHO: BAO CAO MOT TRUONG HQP LAM SANG

Phan Thdo Nguyén®, Nguyén Thé Huy, P6 Lé Anh, Nguyén Cong Huu

TOM TAT

Thoai hoa van dong mach chu sinh hoc la
bién ching thudng gip sau phau thuat thay van
8—12 nam, dic biét & ngudi bénh 1on tudi va co
nhiéu bénh phdi hop. Trong cac truong hop nguy
co phau thuat lai cao, k¥ thuat thay van qua da dang
“valve-in-valve” (ViV-TAVI) da tr¢ thanh lya chon
diu tri toi uu.

Trung tdm tim mach — Bénh vién E bdo cao
mot truong hop bénh nhan nam 71 tudi, ¢é tién sir
phau thuat thay van dong mach chu sinh hoc 21
mm nam 2014, nay nhap vién vi hep khit do thoai
hoéa van. Nguoi bénh dugc can thi¢p ViV-TAVI
bang van Hydra 22 mm. Thu thuat dién ra thuan
loi, khong ghi nhan bién chung Sau 15 ngay tal
kham, siéu am tim cho thay chénh ap qua van rat
thip chénh ap téi da qua van t6i da 9 mmHg va
chénh ép trung binh qua van 4 mmHg, bénh nhan
tr¢ lai sinh hoat binh thuong NYHA 1.

Két qua ca bénh cho thdy van Hydra THV
(Transcatheter aortic valve) 1a lya chon kha thi va
hidu qué trong ViV-TAVI d6i v6i van sinh hoc kich
thude nho™”.

Muc tiéu nham thong bao mot truong hop
Valve-in-Valve TAVI trong van sinh hoc nhd, phan
tich vai tro ctia danh gié hinh anh da 16p, hi€éu qua
huyét dong ctia van mai sau can thi¢p va nhéan dién
nguy co ciing nhu bién phap phong ngira cac bién
chirng, dac bi¢t la tac dong mach vanh va sy khong
tuong xung giita kich thudc van va huyét dong ctia
bénh nhan.

Tir khoa: Ky thuat thay van dong mach chu
qua ong thong kiéu van-trong-van, sw dung van
Hydra THV.

SUCCESSFUL VALVE-IN-VALVE
TRANSCATHETER AORTIC VALVE
IMPLANTATION USING A HYDRA
TRANSCATHETER AORTIC VALVE IN A
PATIENT WITH SEVERE
DEGENERATION OF A SURGICAL
BIOPROSTHESIS: A CASE REPORT

ABSTRACT

Bioprosthetic aortic valve degeneration is
increasingly encountered and poses significant
management challenges, particularly in elderly
patients at high surgical risk [1]. Valve-in-valve
transcatheter aortic valve implantation (ViV-TA-
VI) has emerged as an effective alternative to redo
surgery in this complex population [1-3]. At the
Cardiovascular centre, E Hospital, we report a case
of 71-year-old man presenting with severe
stenosis of a 2lmm surgical bioprosthesis
implanted 11 years earlier. Given the prohibitive
risk of redo surgery [3], the Heart Team performed
ViV-TAVI using a Hydra THV 22mm self-
expanding transcatheter heart wvalve. The
procedure was uneventful. At 15 days follow-up,
transthoracic  echocardiography  demonstrated
excellent hemodynamics performance with a peak
transvalvular gradient of 9 mmHg and a mean
gradient of 4 mmHg and the patient had returned to
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New York Heart Association (NYHA) functional
class I.

This case highlights the feasibility and
favorable early outcomes of HydraTHV in ViV-TA-
VI for small surgical bioprostheses, a subgroup
frequently associated with high residual gradients
and patient—prosthesis mismatch>”’.

This report aims to describe a Valve-in-Valve

TAVI procedure in a small bioprosthetic valve,
emphasize the role of multimodality imaging,
evaluate post-procedural hemodynamic outcomes,
and discuss potential complications and preventive
strategies, with particular focus on coronary
obstruction and patient—prosthesis mismatch.

Keywords:  Valve-in-valve  transcatheter
aortic, valve implantation using a hydra.

1. PAT VAN PE

Van sinh hoc dong mach chu (PMC) ngay
cang dugc str dung rong rdi nho wu diém khong
phai dung thudc khang dong kéo dai va nguy co
chay mau thap hon so véi van co hoc'. Tuy nhién,
cac van nay c6 xu hudng thoai hoa theo thoi gian,
ddc biét sau 8—12 nim, dan dén ciu trac cia van
nhan tao sinh hoc thoai hoa (structural valve
deterioration -SVD) vé&i biéu hién hep van, h¢ van
hodc vira hep vira ho'2. Viée xur tri SVD, nhat 1a &
ngudi cao tudi va co nhiéu bénh 1y phédi hop, dat ra
thach thire 16n cho bac si lam sang.

Phau thuat thay lai van PMC (redo-SAVR)
van 1a tiéu chuan kinh dién, nhung mang nguy co
bién chimg va tir vong cao hon dang ké so voi phiu
thuat 1an dau’. Nhirng kho khin nhu dinh sau mo,
thoi gian chay may tim phoi nhan tao kéo dai, ciing
v6i bénh 1y ndi khoa phdi hop (suy tim, dai thao
duong, bénh than man...) khién thay lai van DPMC
trd thanh lua chon kém an toan & nhiéu bénh nhan
16n tudi>*.

Trong bdi canh d6, TAVI ndi 1én nhu mot
giai phap thay thé it xAm lan, c6 hiéu qua cao &
nhitng bénh nhan nguy co phiu thuat trung binh —
cao'?. Pac biét, Valve-in-Valve TAVI (ViV-TAVI)
tr¢ thanh lya chon quan trong dé diéu tri van sinh
hoc thoai hoa, gitp tranh phau thuat lai va giam ty
1¢ bién chung chu phiu [1,5]. Tuy nhién, ViV-TA-
VI trong cac van sinh hoc c6 kich thudc nho (<21
mm) van con nhiéu thach thirc, bao gdm: chénh ap
ton luu cao, nguy co tic dong mach vanh, khong

tuong xung gitra van tim dugc cay va huyét dong
cua bénh nhan®’°.

Viéc lya chon loai van TAVI phu hop ¢6 vai
trd quyét dinh trong tdi uvu hoa két qua huyét dong
lau dai. Van Hydra THV 1a mét van ty bung véi
céu truc thiét ké trén vong van cho thay wu thé hon
trong bdi canh vong van nho nhd kha ning lam
tang dién tich m¢d van hi¢u qua va giam gradient
sau thu thuat®. Co ché bung van chi dong “active
release” hd trg dinh vi chinh x4c trong khung van
cll, giam nguy co 1éch vi tri hoac ho canh van?®,
Céc nghién ctru nhu GENESIS va GENESIS-II da
cho thdy Hydra THV c6 hiéu qua huyét dong tt va
ty 16 rdi loan dan truyén thap?, dong thoi mo phong
tinh toan cho thay Hydra gitip giam gradient trong
cac truong hop ViV phirc tap®.

Tai Viét Nam, ViV-TAVI ngay cang duoc
trién khai rong rai & nhom bénh nhan nguy co cao.
Truong hop duogc trinh bay dudi day minh hoa vai
tro cua Hydra THV trong ViV-TAVI ¢ van sinh hoc
nho, vai két qua huyét dong t8i wu va cai thién triéu
ching 10 rét.

2. TONG QUAN

Van sinh hoc duoc luya chon phé bién cho
bénh nhén cao tudi hodc cod chéng chi dinh voi
khang d6ng dai han nho wu diém giam nguy co chay
mau va khong yéu cau INR muc tiéu'. Tuy nhién,
dac tinh chung cta van sinh hoc 1a thoai hoa cau
tric theo thoi gian (structural valve deterioration
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— SVD), thudng xuét hién sau 8—12 nam ké tir khi
phau thuat'2. SVD bao gdm: v6i hoa 14 van, rach 1a
van, hep van tién trién va/hodc hé van. SVD khong
chi lam ting chénh 4p va giam dién tich 16 mé ma
con kéo theo nguy co suy tim tién trién, can diéu
tri can thi€p.

Trudc ddy, phuong phap chuan trong xir tri
SVD la phau thuat thay van lai (redo- SAVR) Tuy
nhién, nhiéu nghién ctru da chu’ng minh ring phiu
thuat thay van lai c6 ty 1¢ bién chung cao hon dang
ke 50 VOl phiu thuat 1an dau, do yéu té dinh sau
mo, mat mau, thoi gian tim phoi nhan tao dai va
bénh ly nén phtrc tap**. Déc biét, bénh nhan cao
tu01 thuong c6 nhidu yéu té nguy co nhu suy tim,
r0i loan chirc nang than, ting huyét ap, bénh phoi
tac nghén, khién nguy co phau thuat cang gia ting.

Sy ra doi cia TAVI da mang dén mot cudc
cach mang trong diéu tri bénh 1y van PMC, khong
chi & nhom nguy co cao ma con md rong sang
nhoém nguy co trung binh'2 Trong do, ViV-TAVI
(Valve-in-Valve TAVI) tr¢ thanh gidi phap quan
trong cho bénh nhan c6 van sinh hoc thoai hoa.
ViV-TAVI gitip bénh nhéan tranh nguy co phau
thuat lai, rit ngan thoi gian hdi phuc va giam ty 18
tir vong sém’. Cac nghién ctru quéc té nhu VIVID
Registry da chung minh ty 1¢ thanh cong thu thuat
cao khi thyc hién ViV-TAVI, cung véi cai thién y
nghia vé mit 1am sang & nhom bénh nhan nguy co
cao’.

Tuy nhién, ViV-TAVI trong cdc van sinh
hoc kich thudc nhé (<21 mm) tiép tuc dit ra nhiéu
thach thirc. Mot trong nhiing vin dé quan trong
nhit 1a dong chay qua van giéi han, gdy chénh
ap ton luu cao va ting nguy co PPM (patient—
prosthesis mismatch)®. PPM la tinh trang dién tich
16 m& hiéu qua cua van méi khong dap tmg duoc
nhu ciu huyét dong cta bénh nhan, dan dén tricu
ching con ton tai va tién luong kém. Ngoai ra,
nguy co tic dong mach vanh trong ViV-TAVI ciing
cao hon, do 1a van sinh hoc thoai hoa bi déy Ién sat
16 vanh khi bung van TAVI™. Pidu nay dic biét
dang lo ngai ddi v6i cac van sinh hoc khong co
khung hodc van c6 chiéu cao 14 van 16n.

Lya chon loai van TAVI phu hop 1a budc
quyét dinh trong t6i wu hoa hiéu qua ViV-TAVI.
Hydra THV 1a mot van tu bung voi thiét ké 14
van cao hon vong van (supra-annular), da ching
minh nhiéu wu diém trong trudng hop vong van
nho. Thiét ké supra-annular gitp ting dién tich 15
mo hiéu qua (EOA), giam gradient sau can thi¢p
va cai thién huyét dong 1au dai2. Co ché bung chu
dong gitip dinh vi chudn xéc, giam nguy co bién
dang va ho canh van®. Nghién ctru GENESIS va
GENESIS-II cho thdy Hydra THV c6 hiéu suat
huyét dong tot, ty 1& block nhanh thap va tinh 6n
dinh cao sau can thiép’.

Céac md phong méy tinh va md hinh 3D gan
day ciing cho thdy Hydra cho phan bd lyc t6i uu
va it gay bién dang khung van khi thyc hién ViV
trong vong van nhof. Diéu nay ddc biét quan trong
bdi mdt van tu bung c6 kha nang duy tri hinh dang
va 16 mo tot hon s& giam dang ké nguy co PPM sau
ViVe.

Tai Viét Nam, véi s6 luong bénh nhan phau
thudt thay van sinh hoc gia tang trong 10-20 nam
qua, s ca thoai hoa van sinh hoc du bao sé& ting
nhanh trong thap ky téi. ViV-TAVI, dic biét véi
céc thé hé van moi nhu Hydra THV, tro thanh giai
phap quan trong va an toan cho nhom bénh nhan
nay. Truong hop béo cao dudi diy gop phan minh
hoa rd rang vai tro ciia Hydra THV trong t6i uu hoa
huyét dong, xir tri vong van nho va giam chénh ap
sau can thiép.

3. CALAM SANG

Thong tin bénh nhan nam, 71 tudi. Tién st
thay van hai 14 sinh hoc 29 mm va van dong mach
chu sinh hoc 21 mm (S.Jude) vao nam 2014. Bénh
1y di kém gdm ting huyét ap dang diéu tri duy
tri (Triplixan 1v/ngay va Betaloc zok 50 mg/1v/
ngay), dai thdo dudng type 2 diéu trj thudc thuong
xuyén va suy than man (GFR 36 ml/phuat). Tri¢u
chiing vao vién kho thé tang dan, NYHA II, mét
nhiéu khi ging strc nhe va dau tirc ngue. Kham va
xét nghiém: Glasgow 15 diém, tim loan nhip hoan
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toan, mach 80ck/p. Huyét ap 130/70mmHg. ECG:
nhip xoang, khong block dan truyén. NT-proBNP:
1956 pg/mL. Creatinin: 152 pmol/L. Hb 132 g/L
va Het 39%. tiéu cau 181 G/L. Bach cau/ Bach cau
trung tinh 7,73 G/L/61,5%. APTTs 24,9, PT% 65,3
va INR 1,23.

Siéu am tim duoc chan doan: Hep van dong
mach chu sinh hoc khit hé van dong mach chu vira
v6i van dong mach chu nhan tao sinh hoc thoai
hoa trong van, cac 14 van dong m¢ khong kin va
vO1 hod chénh 4p qua van dong mach chu AVmax
87 mmHg va AVmean 50 mmHg, EOA 0.7 cm?.
duong kinh tAm thu that trai 35mm va dudng kinh
tam truong thét trai 53mm chiic ning tdm thu that
trai dugc bao ton EF 63%. Van hai 14 sinh hoc hoat

R-N Cusp Overlap View

; "'L..,--n- VP

Cranial. 16°

Perpendicular Plane

Distance: 1.8 mm

dong tdt v6i PGmean 6 mmHg,

CT 3mensio: duong kinh thyc sy va hiru dung
cua van sinh hoc (True Internal Diameter): ~19
mm thi phu hgp van Hydra 22 mm. vong van dong
mach chu (Aortic valve annulus) 17.7 mm. xoang
Valsalva (Sinus of Valsalva) 35-40 mm. chiéu cao
16 vanh trai (LCA height) 1a 11 mm, chiéu cao xudt
phat 15 vanh phdi (RCA height) 1a 13 mm. Pudng
vao dui: 7-8 mm, it voi hoa tinh theo thang diém
nguy co vé phau thuit EuroSCORE II > 7% chiing
to1 chi dinh ViV-TAVI. Thoai héa van sinh hoc 21
mm sau 11 ndm la phu hgp véi thoi gian SVD duogc
mo ta trong y van'2, Tinh trang nguy co phau thut
rét cao nhd EuroSCORE 11 >7% phu hop chi dinh
ViV-TAVI nhu khuyén cio quéc t&*3.

Angle @R-N Cusp Overlap View

ks

Hockey Puck (MIP)

RAD: 81"

Cranial: 40°

Hinh 1. Géc m6 phéng va dua van do 3D

Tap chi Phdu thudt Tim mach va L5ng nguc Viet Nam 56 54 - Thang 01/2026



Phan Théao Nguyén, Nguyén Thé Huy, D6 Lé Anh, Nguyén Cong Huu

Patient Evaluation and Sizing Chart

Hydra

Transcatheter Aortic Valve

valuation and Sizing Ch
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Hinh 2. Théng s6 k¥ thuat lwa chon van

Hinh 3. Nong bong cho v vong van

Hinh 4. Van Hydra 22 né tot
sau khi da nong bong
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Hinh 5. Ap luc do sau can thi¢p

K¥ thuat can thi¢p: bénh nhan dugc gay mé toan
than, tao nhip tam thoi dat qua duong tinh mach
canh phai vao that phai. Tiép can dé dua van TAVI
vao tir ddng mach dui phai va dong mach dui trai
dé dua pigtail catheter chup gbc dong mach chi va
van DPMC, dua wire qua van PMC nhd ¢6 su hd tro
ctia 6ng thong AL 1.0 sau d6 dung thém 01 pigtail
khac dat vao trong vao that trai va do chénh ap
trudc can thiép gitta DMC va that trai cing mot thoi
diém (ap luc tai goc PMC 83/38(53)mmHg va ap
lyc that trai 164/18 (65) mmHg, chung t6i khong
thuc hién nong bong trude (no pre-dilatation) qua
van sinh hoc hep. Trién khai dua van Hydra 22 mm
tir duong vao dong mach dui P qua T-ABC xudng
dong mach chu Ién va qua van dong mach chu, véi
muc tiéu do siu 5 mm xudng that trai két qua tdi
uu dat duoc do sau va bung van TAVI Hydra 22
trong qua trinh bung van TAVI ching t6i st dung
tao nhip that v6i tan s6 180 1/p nham cho tha van
TAVI 6n dinh va dung vi tri t6i wu cta van, sau khi
dat van Hydra 22 dang vi tri cia Van DPMC véi do
sau xudng that trai 1a 3mm tdi wu, tiép theo chiing
t6i nong lai van TAVI bang bong Atlas gold 22 x 40
mm muc dich phad v& vong van sinh hoc hodc lam
cho van TAVI no va ap sat hon két qua ghi nhan
lai sau nong bong chénh ap do duoc o that trai 1a
151/13 (69) mmHg va huyét ap do duoc tai thoi
diém d6 148/87 (111) mmHg. Khong ghi nhén tic
vanh, khong ho canh chan van (PVL—Paravalvular)
khi chup lai trén Angiography, trén dién tam db

Hinh 6. Ap lrc do truéc can thi¢p

khong block nhi-that sau dat van TAVI. Siéu 4m
kiém tra ngay sau can thiép chénh ap qua van TAVI
PGmax 8 mmHg va PGmean 3 mmHg, c6 thiy
ho rat nhe canh chan van. Pong duong vao bang
Proglide, chung t6i ghi nhan thoi gian [am thu thuat
ciia ca TAVI — ViV 1a 80 phut va véi 120ml licu
thudc can quang. Sau d6, bénh nhan dugc chuyén
vé hoi strc sau 4h bénh nhan dugc rat ndi khi quan.
Chung t6i khong tién hanh nong bong van sinh hoc
trudc (no pre- dilatation) vi cdu trac khung stent
clia van cii con bao ton tét, khong bién dang, giup
hd tro dan dudng va neo glu van TAVI 6n dinh.
Mirc d6 voi hoa khong nhiéu, nguy co tic nghén
do 14 van hoc di 1éch mé thap, do d6 pre-dilatation
khong can thiét. Viéc bo qua bude ndy nham giam
nguy co ton thuong vong van, tranh day mo van
lén gdy nguy co tic vanh, dong thoi rat ngan thoi
gian thu thuat trong mot sd trudong hop khuyén cdo
nén nong bong trudc khi dit van vi van sinh hoc
hep nang va duong kinh nhd®. Viéc lua chon Hydra
dua trén loi thé van duoc dit trén vong van nham
giam chénh ap ton luu, diéu da duoc chimg minh
trong nhiéu nghién ctru gan day>75.

Két qua ngay sau thil thuat: Van bung tét,
khong PVL. Huyét dong 6n dinh, xét nghiép chirc
nang than sau can thiép 3 ngay 135 pumol/L, tao
nhip tam thoi dugc rut 24h sau can thi¢p. kham lai
sau 15 ngay ghi nhan bénh nhan NYHA I, sinh hoat
binh thuong. Siéu &m tim AVmax qua van BPMC 9
mmHg va AVmean qua van PMC 4 mmHg. EF 60
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% bao ton. Khong hé quanh van. Chénh ap thap

dang ke so vdi ky vong ¢ van sinh hoc ¢ nho. Két

qua huyét dong (PGmean 4 mmHg) t6t hon muc
Adult Echo
§5-1

43Hz 2 " : w3
19cm i %

TIS0.7 MI0.1
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: Vmax  466cmis
¥ Vmean 331cmis
2 Max PG 87 mmHg
- Mean PG 50 mmHg
LoV 114cm
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——— . Vmax 460 cm/s
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Pt 339ms
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Hinh 7. Chénh ap qua van trudc can thiép

4. BAN LUAN

Truong hop ndy nhan manh vai trd quan
trong ciia Hydra THV (Transcatheter aortic valve)
trong ViV-TAVI cho cac van sinh hoc nho. Thiét
ké 14 van hoat dong nim cao hon vong van (supra-
annular) cia Hydra THV gitip mé rong dién tich
16 van dat duoc t6i vu hon (EOA-effective orifice
Area) din dén chénh 4p qua van thap hon va ciing
1a loi thé cua cac van ty bung nhu: Hydra THV,
Evolut R/PRO hodc Acurate Neo, tao gradient thép
sau thu thuat. Ky thuat bung chu dong ho tro dinh
vi van chinh x4c ngay trong khung van sinh hoc cii.
Trong bao céo ca nay, ViV-TAVI bang van Hydra
THV & bénh nhan nguy co phau thuat cao cho thiy
két qua huyét dong thuan loi v6i chénh 4p trung
binh qua van thip (AVmean 4 mmHg). Mic chénh
ap nay tuong dwong hodc thdp hon so v&i mot
s6 bao céo trude day vé ViV-TAVI trén van sinh
hoc nhé (21 mm). Ngoai ra, trong ca bénh duogc
trinh bay, khéng ghi nhan hé canh van, bién dang
khung van hay hién tuong can tr¢ dong mau ra
that tri sau thu thuat. Nhitng quan sat ndy goi y
rang Hydra THV c6 thé 1a mot Iya chon kha thi
trong ViV-TAVI trén van sinh hoc nho ¢ bénh nhan
nguy co cao. Tuy nhién, do day chi 1a mot bao céo
don ca, cac két luan vé tinh uu viét hodc hiéu qua

trung binh dugc bao céo trong VIVID Registry ddi
v6i van sinh hoc 21 mm (thuong 12-20 mmHg)’.

PHILIPS

Hinh 8. Chénh ap qua van sau can thi¢p

lau dai cua thiét bi can dugc xac nhan thém qua
cac nghién ctru ¢6 ¢& mau 16n hon va theo doi dai
han®”. Co ché 14 van hoat dong ¢ phia trén vong
van giai phau dic biét giup md rong dién tich 16
van va dat duoc toi vu dién tich 16 van TAVI, phu
hop véi cac nghién clru ctia Pibarot va cong su®.
Viéc str dung bong Atlas Gold (loai bong khong
gian nd - non-compliant) vdi kich thudc 22 mm
(16n hon dudng kinh trong cta van cii) nham muc
dich thyc hién k¥ thuat lam nut vong van sinh hoc
(Bioprosthetic Valve Fracture - BVF) hoac it
nhit 13 t6i wu hoa do gidn nd cia khung van cii
(Remodeling). Nhiéu nghién ctru, bao gom ca ciia
Sathananthan va cong su, da khéng dinh BVF la
k¥ thuat chia khoa dé giai quyét van d¢& PPM ¢ van
nho, giup tdng EOA va gidm chénh 4p mdt cach
bén viing’.

Mic du két qua ngén han rat hta hen, day
chi 1a mot bao cdo ca don 1é. Can c6 thém thoi
gian theo doi dai han dé danh gid d6 bén cua van
Hydra trong moi truong ViV, ciling nhu nguy
co huyét khdi 14 van tiém an. Tuy nhién, truong
hop nay dong vai trd nhu mot bang chimg thuc
tién, khuyén khich cac bac si lam sang manh dan
ap dung cac k¥ thuat tién tién (nhu BVF va van
supra-annular) dé cai thién tién lugng cho nhom
bénh nhan c¢6 van sinh hoc nho.
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84 Thanh céng ciia ky thudt valve-in-valve tavi sir dung van hydra 22 mm trong diéu tri thodi héa ndng
van dong mach chu sinh hoc kich thuoc nho: Bao cao mot trueong hop ldm sang

5. KET LUAN

Cac nghién ciu voi ¢d mau I16n hon vé
ViV-TAVI va theo ddi dai han 1a can thiét. ViV-
TAVI bang van Hydra THV 22 mm 1a Iya chon diéu
tri an toan va hi¢u qua cho bénh nhan thoai hoa van
sinh hoc kich thudc nho. Ca bénh minh chirng thu
thuat dién ra thun loi, khong bién chimg, huyét
dong t8i wu va cai thién tridu chung o rét sau can
thiép cho thdy Hydra THV 1a mot lya chon trong
nhom bénh nhan phtic tap va nguy co cao. Két
qua huyét dong thuan lgi v6i chénh ap trung binh
qua van thp ciing c6 thém vai trd ctia Hydra THV
trong ViV-TAVL

TAI LIEU THAM KHAO

1. Dvir D, Webb J. Valve-in-Valve TAVI: cur-
rent status and future perspectives. Eurolnterven-
tion.

2. GENESIS Trial Investigators. Clinical per-
formance of the Hydra THV. Catheter Cardiovasc
Interv.

3. Webb JG, Mack M. Bioprosthetic valve
failure and TAVI solutions. N Engl J Med.

4. Dvir D et al. Surgical vs transcatheter treat-
ment of failed bioprosthetic valves. ] Am Coll Car-
diol.

5. Landes U, Webb JG, De Backer O, et al.
Repeat transcatheter aortic valve replacement. J
Am Coll Cardiol.

6. Pibarot P, Ternacle J, Jaber W. Hemody-
namic performance of transcatheter valves in small
annuli. ] Am Coll Cardiol.

7. Dvir D, Barbanti M, Tan J, et al. Results
from the VIVID registry. ] Am Coll Cardiol.

8. De Jaegere P, Sathananthan J, Kamperidis
V. Computer modeling to predict ViV performance.
JACC Cardiovasc Interv.

9. Sathananthan J, Sellers S, Barlow A. Coro-
nary obstruction in TAVR and ViV-TAVR. Euroln-
tervention.

Tap chi Phdu thudt Tim mach va L5ng nguc Viet Nam 56 54 - Thang 01/2026



