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ABSTRACT

Objective: To evaluate the role of contrast transthoracic echocardiography (cTTE) using self-
prepared contrast compared with contrast transesophageal echocardiography (cTEE) in the
diagnosis of right-to-left shunt caused by patent foramen ovale (PFO).

Methods: A cross-sectional descriptive study was conducted on 51 patients admitted with
ischemic stroke. All patients underwent both cTTE and cTEE using self-prepared contrast agents.

Results: PFO was detected in 17 patients (33.3%) by cTTE compared with 18 patients (35%)
by cTEE ()(2 = 0.5; p ® 1), with no statistically significant difference between the two methods.
Compared with cTEE, cTTE identified 94.4% of PFO cases, indicating a high level of agreement
between the two modalities (Kappa = 0.9). Moreover, cTTE showed superiority in assessing the
degree of right-to-left shunt through PFO, particularly in detecting large shunts, when compared
with cTEE (Z = -2.053, p = 0.04). No adverse reactions were observed during either cTTE or cTEE
using self-prepared contrast.

Conclusion: cTTE with self-prepared contrast is a simple, non-invasive, and cost-effective method
suitable for detecting and diagnosing PFO.
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TOM TAT
Muc tiéu: Danh gid vai tro clia siéu &m tim can 4m qua thanh nguc vdi chat can am tu'tao so vdi siéu
am tim qua thuwc quan trong chan doan shunt phai-tréi do tén tai 16 bau duc (PFO) con mé.

Péi tugng va phuong phap: Nghién citu mé ta cat ngang dugc thuc hién trén 51 ngudi bénh nhap
vién vi nhoi mau ndo. Tat ca bénh nhan déu dugc thuc hién siéu 4m tim can Am qua thanh nguc
(cTTE) va siéu am tim can &m qua thuc quan (cTEE) vdi chat can am ty tao.

Két qua: PFO dudgc phat hién & 17 ngudi bénh (33,3%) trén cTTE so vdi 18 trudng hap (35%) phat
hién trén cTEE (x2= 0,5; p=1) su khac biét gitta 2 phuong phéap la khéng cé y nghia théng ké. So vai
cTEE thi cTTE da phat hién dugc 94,4% trudng hap ¢ PFO cho thdy su pht hgp cao gilra hai phuong
phép trong viéc nhan dién PFO (Kappa=0.9). Hon nira, cTTE c6 uu thé han trong viéc danh gia mic
do shunt phai-trai qua PFO dac biét la shunt mdc d6 lén khi so sanh véi cTEE (Z=-2,053, P = 0,04).
Khéng c6 phan trng bat lgi nao dugc phat hién trong qua trinh thuc hién cTEE va cTTE vdi chat can
am tu tao.

Két ludn: cTTE vGi chat can am tu tao la phuaong phap don gian, khong xam Lan, chi phi thap, phu

hgp dé phat hién va chan doan PFO.

1. DAT VAN BE

L6 bauduc (PFO) la khe h& con tén tai gitra hai nhikhivach
lién nhikhdng hop nhéat sau sinh, gap & khoang 25% ngudi
trudng thanh. PFO kém RLS lam tang nguy co dot quy vo
can, TIA, dau nira dau va tdc mach nghich thudng[1]. Viéc
phat hién sdm, chan doan chinh xac va dinh lugng muic
dd shunt rat quan trong dé quyét dinh can thiép, trong dé
dong PFO gilp ngan ngira tai phat dot quy tét hon diéu tri
noi khoa[2,3].

Hién nay, siéu am tim qua thuc quan (TEE) dugc xem la
phuong phép tiéu chudn dé chan doan va danh gia cau
tric giai phau ctia PFO. Tuy nhién, day la ky thuat ban
xam lan, phic tap, cé nhiéu chéng chi dinh va thuong
gay khé chiu, cdng thdng cho ngudi bénh trong qua trinh
thuc hién. M6t s8 nghién clru cho thay TEE c6 thé bo sét
chan doan do nghiém phéap Valsalva khéng dugc thuc
hién day du, dan dén két qua am tinh gia. Nhitrng han ché
nay lam cho TEE khé ap dung nhu mét phuang tién chén
doan thudng quy trong lam sang. Ngugc lai, siéu dm tim
can am qua thanh nguc véi chat can am tu tao (hdn hop

*Tac gia lién hé

nudc mudi sinh ly, mau, khéng khi) la phuong phap nhay
dé phat hién PFO. Céac vi bong béng khi trong chat can
am sé tao hiéu ng phan am manh, gidp phat hién va
chan doéan chinh xac shunt trong tim. Vi vay, ching toi
ti€n hanh nghién cttu nay véi muc tiéu xac dinh vaitro clia
siéu Am can amtrong chan doan 16 bau duc (PFO) & ngudi
bénh nhdi mau nao.

2.p0I TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. Déi tuwgng nghién cliru

Chung t6i da nghién ctu 51 bénh nhan (18 n{r, 33 nam)
c6 do tudi trung dao dong tir 18-65 tudi nhap vién tai Vién
Tim mach, Trung tdm D6t quy thudc bénh vién Bach Mai
tlr thang 07/2024 dén thang 07/2025 vdi tinh trang nhoi
mau n&o khéng ré nguyén nhan (CS). Chan doén xac dinh
duatrén ld&m sangva cac tiéu chuan theo phéan loai TOAST
va T6 chirc Bt Quy Chau Au (ESO)[1].
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- Tiéu chuén lya chon: Tudi 18-65, Nhdm ngudi bénh CS
(da dugc chan dodn tai Trung tam Dot quy), ngudi bénh
c6 Glasgow trén 8 diém, ngudi bénh déng y tham gia
nghién clu.

- Tiéu chuén loai trir: ngudi bénh c6 chan thuong so néo,
xuat huyét ndo, bénh van tim, viém ndi tdm mac nhiém
khuén, hep déng mach canh céy nghia, chan thuong long
nguc, cé chéng chi dinh véi siéu &m tim qua thuc quan,
khong cé kha nangthuc hién nghiém phap Valsava, ngudi
bénh khéng déngy tham gia nghién cliu.

2.2. Thiét ké nghién ctru

Nghién cu mé ta cat ngang. dugc thuc hién tai Vién Tim
mach, Trung tdm D6t Quy thudc bénh vién Bach Mai ti
thang 07/2024 dén thang 07/2025.

2.3. Thoi gian va dia diém nghién ctu

Nghién clru clia chuing téi duge thuc hién tai Vién Tim
mach, Trung tdm D6t Quy thudc bénh vién Bach Mai tir
thang 07/2024 dén thang 07/2025.

2.4. C& mau va phuong phap chon mau

Phuong phap chon mau thuan tién, tuyén cac bénh nhan
da tiéu chuén lua chon va khéng cé tiéu chuén loai trir
trong thoi gian thuc hién nghién cdu.

2.5. Quy trinh nghién ctru

Ngay sau khi b&nh nhan dugc chan doan & Trung tam Dot
quy, Vién Tim mach Bénh vién Bach Mai sé dugc dua vao
nghién cltu theo tiéu chuan lya chon.

Nghién cltu nay tap trung vao tinh hiru dung clia siéu &m
trong viéc phat hién PFO nén ching t6i sé dé cép chi tiét
vao van dé nay:

- Siéu am tim qua thanh ngyc: Siéu am tim qua thanh
nguc (TTE) dudc thuc hién & tu thé nam nghiéng trai, véi
cac mat cattiéu chuan dé phathién phinh hoac gian doan
vach lién nhi, ghi nhan dac diém véach, va dung Doppler
mau danh gia dong chay nham phat hién RLS qua PFO.

- Siéu &m tim can dm qua thanh nguc: cTTE dugc thuc
hién bang may siéu am Doppler mau Phillips Affiniti 70G,
slr dung dau do tan s6 3,5MHz. Chat can am tu duoc
chuan bj ttr hdn hgp gom: 1 mlkhi, Tml méu ngudi bénh,
8 mlnuwdc mudi sinh ly tron déu qua 2 bom tiém 10 mLkét
n&i vdi chac ba, sau do tiém tinh mach trudc khuyu tay
phai ngay sau khi trén. Trong qué trinh siéu dm, nghiém
phép Valsalva duoc thuc hién dong thai dé tang kha nang
phéat hién shunt. Chudi hinh &nh clia budng tim dugc theo
déilién tuc. Viéc tiém chat can am dugc lap lai sau it nhat
5 phut hoac cho dén khi céac vi bong béng (MB) bi€n méat
hoan toan trong tat ca cac budng tim. Két qua dugc phan
loai ban dinh lwgng theo bén cép dé dya trén sé lugng MB
Xuat hién & nhitrai trong ba chu ky tim dau tién sau khi nhi
phai bi m& hoan toan: Khéng cé shunt tuong Ung khéng
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c6 MB & tdm nhi trai; Grade 1: 1-10 MB; Grade 2: 10-30
MB; Grade 3: > 30 MBJ[2].

- Siéu am tim can am qua thuc quan: cTEE dugc tién hanh
bdi cac bac si céd ching chi siéu &m tim qua thuc quan
doc lap, theo phuong phap mu. Tat ca bénh nhan dugc
y&u cau nhin &n va nhin udng trong vong 4-6 gid trude tha
thuat. Truwdc khi thyc hién, ving hau hong dugc gay té bé
mat bang lidocaine 2%. Thi thuat dugdc tién hanh bdng hé
thong siéu am Philips Affiniti 70G, s dung dau do xuyén
thuc quan da mat phang X7-2t. Vung véach lién nhi dugc
khao sat tlr cac mat cat ngang gilta thuc quan va méat cat
ngang hai nhi. C4c mat phang hinh anh xoay trong khoang
90-110° gilip quan sat ré tinh mach chu trén, tinh mach
chu dudi, déng thdi phat hién sy hién dién ctua PFO va
shunt RLS. Kich thudc, chiéu cao, chiéu dai PFO sé dugc
do & cac mat phang trén, mdrc do shunt dugc danh gia
tuwong tu nhu cTTE.

2.6. Bién sé nghién ctru

- Céc bién s8 vé dac diém nhan khau hoc nhu tudi, gidi
tinh, BMI; tién st bénh ly kém theo nhu tang huyét ap,
daithao duong, hit thudc la, bénh déng mach vanh, nhoi
mau ndo/TIA, bénh déng mach ngoaivién, rung nhi/cudng
nhi, suy tim, bénh phéi tdc nghén man tinh.

- C4c bién sd vé lam sang va huyét déng gom: huyét ap
tam thu, huyé&t 4p tdm truong, diém NIHSS, diém RoPE.

- Céac chi s6 siéu dm tim: c6 PFO (bi€n nhj phan), mirc d6
shunt (bién th& hang: grade 1/grade 2/grade 3).

2.7.Phantich va xur ly sé liéu

D{f liéu nghién ctu dugc nhap va xt ly bAng phan mém
théng ké SPSS 20.0. Cac bién dinh lugng dudc biéu thi
dudi dang gia tri trung binh va dé léch chuén, con céc
bién dinh tinh dugc biéu thi dudi dang phan tram. Két qua
chan doan duong tinh cua 2 phuong phéap cho dugc so
sanh bang kiém dinh x2. Kiém dinh Mann-Whitney Wil-
coxon dugc s dung dé so sanh su khac biét trong viéc
dinh luong mic dd nghiém trong clia shunt bang cac
phuong phap khac nhau. Cac tham sé dugc coi la céy
nghia théng ké khi gié tri p < 0,05.

2.8. Dao dirc nghién cutru

Pé tai nghién clru dugc tién hanh sau khi dugc chén
thuan cuta lanh dao Bénh vién Bach Mai , lanh dao céac
phong ban lién quan, Hoi dong Dao dlc trong nghién cliu
y sinh hoc cla trudng Pai hoc Y Ha N6i phé duyét theo
Quyét dinh s6 452/QD-DHYHN ngay 20/02/2025 . Nghién
ctu chi nhdm muc dich phuc vu cho viéc nang cao chat
lwong diéu tri bénh, ngoai ra khéng nhdm muc dich nao
khac, khéng vi pham dao duc xa héi. Nhém nghién clu
dam bao moi bi mat théng tin va tinh hinh bénh nhan,
moi di¥ liéu dugc cong b6 déu co su chép thuan clia bénh
nhan va ngudi nha.
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3. KET QUA NGHIEN cUU

Bang 1. Pac diém lam sang cuia d6i twgng nghién cliiu

f en Sélugng | Tylé
Pac diém (n=51) (%)
. Tuéi trung binh:
Tuoi 41.3+8.8
Nam 33 64,7
Gidi
N 18 35,3
BMI 23.2+2.8
SBP 135.2+23.4
DBP 85.1+18.3
Chéng mat cap 10 19,6
Mat thinh luc 0 0
LAm Song thi 2 3,9
sang Pau dau, budn non 14 27,5
Noi kho 33 64,7
R&i loan nu6t 3 5,9
Khéng 18 35,3
Bén liét Trai 15 29,4
Phai 18 35,3
NIHSS 3,9+4,4
RoPE 6,75+1,5
Tang huyét ap 15 29,4
Daithao ducng 4 7,8
Hut thuéce la 10 19,6
Bénh dong mach vanh 2 3,9
Bénh Nhoi mau nao/TIA 1 2,0
kéthop | Bénh dong mach ngoai
. 0 0
bién
Rung nhi/Cudng nhi 0 0
Suy tim 1 2,0
Bénh phdi tic nghén
. 0 0
man tinh

A: khdng cé shunt(

khéng c6 MB vao nhi trai

Tuéi trung binh ctia quan thé nghién clru (a 41.3+8.8. Da
s0 doi tugng nghién clru la nam (64,7%). Bénh nhan chu
yéu khong cé bénh ly kém theo (70,6%). Triéu chirng phé
bién clia ngudi bénh khi nhap vién a néi khé (64,7%).
Diém NIHSS lic nhap vién thap( 3,9+4.4). Huyét ap tam
thu va huyét ap tdm truong lic nhép vién khong cao
(135.2+23.4/85.1+18.3). Diém RoPE kha la cao 6.75+1.5.
Bang 2. K&t qua siéu 4m can 4m
& d6i twong nghién cru

cTEE
cTTE Duong | Am | _.
, , Tong
tinh tinh
Duong tinh 17 01 18
R Xx2=0,5; p=0.98
Am tinh 01 32 33
- Kappa=0.9
Tong 18 33 51

Trong s8 51 bénh nhén bi nhdi mau ndo 17 (33.3%) co
bang chitng vé PFO trén cTTE gan tuong duong so véi
két qua dugc phat hién béng cTEE( 18, 35.3%). So sanh
cho théy gilra 2 phuang phap khéng c6 su khac biétcéy
nghia théng ké (x2= 0,5; px1). So v&i cTEE, cTTE phat hién
dugc 94.4% 9 (17/18) cac truong hop duong tinh, 96.7%
(32/33) cac trudng hgp am tinh. cTTE cho thay suw phi hgp
cao v4i cTEE trong viéc nhan dién PFO (Kappa = 0.9). K&t
qua nay cho théay ty l& PFO tuong déi cao & nhom ngudi
bénh CS.

Bang 3. Danh gia dong shunt dua vao
siéu A&m can am & déi twgng nghién ciru

Murc d6 Kllc;ng Grade | Grade | Grade
Shunt 1 2 3
shunt
cTTE 33 4 5 9 Z=-
2.053,
cTEE 36 5 7 3 p=0.04

Sy xuét hién cua céc bénh lién quan dén PFO khong chi
lién quan dén su hién dién ctia RLS ma con lién quan
dén murc do cua né. Dya trén mirc do shunt dugc chup
bang cTTE, mirc d6 RLS dugc phan loai thanh b&n murc
do. K&t qua phan loai shunt ban dinh lugng st dung hai
ky thuat nay dugc trinh bay trong Bang 3. Danh gid ban
dinh luong RLS bang cTTE cao hon so véi TEE, cho thay su
khéac biét dang ké vé mat théng ké theo kiém dinh Mann
Whitney-Wilcoxon (Z=-2,011, P =0,044).

), B: Shunt grade 1 (1-10 MB vao nhi trai),
C: Shunt grade 2 (10-30 vao nhi trai), D: Shunt grade 3(> 30 MB vao nhi trai)

Hinh 1. Mrc d6 RLS qua PFO trén cTTE
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A: Khéng co shunt, B: Grade 1; C: Grade 2; D: Grade 3
Hinh 2. Mrc d6 RLS qua PFO trén cTTE. Phan d6 giéng nhu cTEE

Phan (*ng c6 hai va kha nang dung nap: Vé phan (ng bat
loi, khdng c6 bénh nhan nao xuét hién dot quy, chong
mét, dau dau, ho, dau nguc hodc céc triéu chirng khé
chiu khac trong va sau khi thuc hién cTTE. Ngugc lai, hau
hét bénh nhan déu cé cam giac budn ndn, nén va gap cac
phan ng kho chiu khac trong qua trinh thuc hién TEE.
Thei gian thuc hién ngédn (20-30 phut), khéng can chuan
bi dac biét, dugc bénh nhan dung nap va hai long hon,
vuot tréi so vdi TEE vBn gdy kho chiu va méat nhiéu thoi
gian chudn bj (6-8 gi®).Vé kha nang dung nap, tat ca bénh
nhéan déu hoan thanh cTTE va dung nap tét han so vdi
cTEE v&i phuang phap nay. Nhitng dir liéu trén cho thay
cTTE vugt trdi hon TEE vé muirc do thoai mai, kha nang
dung nap va thdi gian chuén bj can thiét.

4. BAN LUAN

Trong nghién clfu clia chung téi, tudi trung binh (4 41,3 +
8,8. K&t qua nay cling kha tuong déng vdi cac nghién cliiu
trén thé gidi: Nghién clru clia Yang va cong sy nam 2020
tudi trung binh 41,9 + 13,3[3]. Ngoai ra khi so séanh vé cac
d&c diém nhu: diém NIHSS lic nhap vién, diém RoPE vdi
céc nghién clu khac[4, 5] thi nghién clu clia chung toi
cling cho két qua kha tuong déng vdi diém NIHSS thap
(3,9 = 4,4); diém RoPE cao (6.75 + 1.5). V& ty l& mac PFO
trong nhém déi twgng nghién cltu cla chung téi la 18/33
(35,6%) c6 sy khac biét so vdi nghién ctru ctia J. He va
cong sy nam 2017 (28,8%)[6], nghién clru clia Zhang nam
2020 (34,8%)[7]. K&t qua nay cho thdy nhém ngudi bénh
CS c6 do tudi tré, it cé bénh ly nén kém theo, ho thudng
nhap vién vdi tinh trang dét quy nhe (diém NHISS thap)
va c6 nguy co tdc mach nghich thudng cao (diém RoPE
cao).Dac biétty & c6 PFO trong nhém nay khong hé thap.

Trong s6 céac ky thuat siéu am, TEE dugc xem 4 tiéu
chudn tham chiéu dé phat hién PFO, tuy nhién tinh vugt
trdi clia TEE vaAn con tranh luan. cTTE (4 k§ thuat siéu Am
cho phép quan sat sy phan bd cac MB trong mach mau
va tim, déng thai danh gia dong luc hoc dong mau nham
phat hién shunt trong tim. Siéu &m Doppler mau thong
thudng it nhay trong phat hién shunt vach lién nhi mdc
dd thap[8], trong khi cTTE c6 thé phat hién bat thuong dua
trén dac diém clha MB. Trong nghién cfu clia chuing t6i,
bang chitng vé PFO duoc quan sat thdy & 33% ngudi bénh
trén cTTE so vdi 35,6% ngudi bénh trén cTEE. K&t qua nay
cling kha phu hgp vdéi cac nghién ctu trudc day[5]. Co
moét trudng hgp duong tinh véi TEE nhung am tinh vdi
cTTE; trudng hgp nay chi c6 kénh PFO c6 kich thudc réat
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nhoé khéng thay rd shunt trén TEE, diéu nay co thé lam
cTTE khdéng phat hién dugc RLS qua PFO. Mot nguyén
nhan khac c6 thé la bénh nhan khéng thuc hién nghiém
phéap Valsalva dat yéu cau. Ngugc lai cé 01 trudng hop
am tinh véi TEE nhung duong tinh véi cTTE; nguyén nhan
dan dén c6 thé la do chat lwgng hinh anh khéng t8i uu
trong cTTE do bé&nh nhan bj khi phé& thiing hodc cac bénh
ly khac lam gidn d6 phan am. Trong nghién c(fu nay cTTE
cho thay sy phu hgp cao so véi TEE trong phéat hién PFO
(K=0,9). K&t qua nay cing tuong dong vdi nghién clu
clia Jiang-Chun He va céng su nam 2017 (K=0,72)[6]. Vi
vay, c6 thé dé xuat cTTE nhu mét phuong phap sang loc
PFO-RLS & ngudi bénh CS. Khi phat hién PFO-RLS, TEE
chi nén dugc tién hanh khi can cho can thiép hoac danh
gia cau truc giai phau, giup giam bét cac trudng hop TEE
khoéng can thiét va su khé chiu clia bénh nhéan.

Dinh lugng PFO-RLS la mot van dé dugc nhan manh trong
nhiéu nghién ctru vé PFO. Thong thudng, viéc nhan dién
PFO dua vao danh gia truc quan s6 lugng MB xuét hién
trong nhi trai khi nghi ngoi hodc trong cac nghiém phap
kich thich[9]. Trong nghién cliu nay, chung t6i phéan loai
PFO-RLS thanh bén mic dé nhdm dinh lwgng chinh xac
muc dé shunt. K&t qua ban dinh lugng tlr cTTE vugt troi
hon so véi TEE dac biét d6i v6i shunt mic do lén khing
dinh uu thé cua cTTE (Z=-2.053, p=0.04) trong nhan dién
PFO. Két qua nay cling duong dong véi cac nghién cliu
khéc[2,3,6]. Diéu nay co thé ly giai do viéc s dung thudc
gayté tai chd va dit dau do thuyc quan trong qué trinh thuc
hién TEE va n6 c6 thé anh hudng dén sy hgp tac clia bénh
nhan khi thuc hién nghiém phap Valsalva. V@i chat can
am tu tao gom: khi, nuwdc mudi sinh ly, mau ngudi bénh,
khi thyc hién cTTE hoan toan khong gay phan (ng bat Lgi
hay khé chiu nao chirng té phuong phap nay an toan, tién
lgi va hiéu qua.

Han ché& ctia nghién ctru: Nghién clru nay con tén tai mot
s6 han ché& con luwu y. Th& nhat tat ca bénh nhan dé dugc
gay té trudc khi thuc hién siéu dm tim qua thuc quan
(TEE), diéu nay c6 thé lam nghiém phéap Valsava khéng
dat hiéu qua t8i uu. Th( hai, nghién citu chua danh gia
m&i tuwong quan gilta mirc dé shunt véi chiéu dai, chiéu
rong cta PFO. Thit ba, do PFO & mot c4u tric ba chiéu,
viéc mo ta chinh xéc kich thudc trén hinh anh hai chiéu
gap nhiéu khoé khan. Siéu &m tim 3D thdi gian thuc c6 thé
mang lai kha nang quan sat ré rang han vé hinh thai vach
lién nhi trong céc nghién cltu ti€p theo. Cubi cung, c&
mAau nho va bénh nhan nghién cttu ciia moét trung tam.
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5. KET LUAN

Tom lai, cTTE la phuong phap bé trg quan trong cho siéu
am Doppler mau, gitp nang cao hiéu qua phat hién PFO.
Diéu nay c6 y nghia ld&m sang dang ké trong viéc xac dinh
tinh trang bénh ly PFO & bénh nh&n nhoi mau ndo khong
rd nguyén nhan, dong thdi hd trg dinh huéng digu tri. Viéc
st dung chat can dm tu tao cho cTTE cho thay tinh hiéu
qua, an toan va thuan tién, do dé né c6 thé ap dung rdng
rai trong thuc hanh ldm sang.
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