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PAC PIEM CHIi SO TWONG HO'P THAT PHAI - PONG MACH PHOI
BANG SIEU AM TIM O BENH NHAN HEP VAN HAI LA
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Tém tat

Muc tiéu: Nghién cru chi s6 twong hop thit phai - dong mach phoi (right
ventricular-pulmonary arterial coupling - RVPAC) & bénh nhan (BN) hep van hai la
(VHL). Phwong phdp nghién ciru: Nghién ctru hoi ctru két hop tién cliru, mo ta, co
déi chirng trén 2 nhém gom 58 BN dwoc chin doan hep VHL va 42 d6i twong khong
c6 bénh ly tim mach (nhém chirng) tai Bénh vién Quan y 103 tir thang 10/2022 -
12/2025. Két qud: RVPAC & nhém hep VHL (0,44 + 0,20 mm/mmHg) thip hon c6 y
nghia so véi nhém chirng (0,56 + 0,19 mm/mmHg); p < 0,01. RVPAC & nhém rung
nhi thip hon cé y nghia so véi nhém nhip xoang (0,41 + 0,14 so véi 0,55 + 0,29
mm/mmHg; p < 0,05). RVPAC c6 lién quan dén mirc d6 hé van ba 14 (VBL) thir phat.
RVPAC & nhém hé VBL mirc d6 vira va nhiéu thap hon cé y nghia so véi nhoém hé
VBL nhe (0,39 + 0,17 va 0,55 + 0,21 mm/mmHg, p < 0,01). Chwa nhin thdy méi lién
quan gitra RVPAC va mic do suy tim (p > 0,05). Két Iudgn: RVPAC & nhoém hep VHL
thap hon so véi nhom chirng. RVPAC c6 méi lién quan véi rung nhi va hé VBL thir
phat. Nhém rung nhi cé RVPAC thap hon so véi nhém nhip xoang. H& VBL cang nang
thi RVPAC cang giam.

Tw khoéa: Hep van hai 14; H& van ba 14; Twong hop that phai - ddng mach phai.
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Abstract

Objectives: To study the right ventricular-pulmonary arterial coupling (RVPAC)
in patients with mitral stenosis. Methods: A retrospective, prospective, descriptive,
controlled study was conducted on 58 patients diagnosed with mitral stenosis and
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4?2 individuals without cardiac disease (control group) at Military Hospital 103 from
October 2022 to December 2025. Results: RVPAC in the mitral stenosis group (0.44
+ 0.20 mm/mmHg) was significantly lower than that in the control group (0.56 *
0.19 mm/mmHg); p < 0.01. RVPAC was significantly lower in the atrial fibrillation
group compared to the sinus rhythm group (0.41 £+ 0.14 vs. 0.55 * 0.29 mm/mmHg;
p < 0.05). RVPAC was related to the degree of secondary tricuspid regurgitation.
RVPAC was significantly lower in the moderate and severe tricuspid regurgitation
groups compared to the mild tricuspid regurgitation group (0.39 + 0.17 vs. 0.55 *
0.21 mm/mmHg; p < 0.01). No association was found between RVPAC and the
degree of heart failure (p > 0.05). Conclusion: RVPAC was lower in patients with
mitral stenosis compared to the control group. RVPAC was related to atrial
fibrillation and secondary tricuspid regurgitation. The group with atrial fibrillation
had lower RVPAC than the group with sinus rhythm. The more severe the tricuspid

regurgitation, the lower the RVPAC.

Keywords: Mitral valve stenosis; Tricuspid regurgitation; Right ventricular-

pulmonary artery coupling.

PAT VAN PE

Hep VHL do thip tim 1a bénh van tim
thwong gip tai cac quoc gia dang phat
trién, véi co ché bénh sinh chid yéu la
tang ap lwc nhi trai va tién trién thanh
tang ap lwc dong mach phdi (PMP). Khi
tang ap lwc DPMP kéo dai, kha nang bu truw
suy giam dan dén mit twong hop RV-PA
(right ventricular-pulmonary artery
uncoupling), bi€u hién bang rdi loan
chirc nidng tdm thu that phai, gidn thit
phdi va suy tim phai [1]. Cac théng so
siéu 4m tim kinh dién & hep VHL thwong
1a dién tich 16 van, chénh ap trung binh
qua van, mic do tang ap lwc PMP va
chirc nang tdm thu thit trai. Tuy nhién,
cac chi s6 nay chwa phan anh day du sw
twong tac gitra kha ning co bop cua that
phai va strc can DMP.

Chi s6 RVPAC lan dau tién dwoc tinh
bang thong tim qua phan tich vong l3p
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ap luc - thé tich. Nhiéu nghién ctru da
chirng minh ty 1€ bién d6 di chuyén mit
phang vong VBL trong thi tAm thu/4p luc
tam thu DPMP (TAPSE/PASP) trén siéu
am tim qua thanh nguec la thong sé siéu
dm khong xdm l4n c6 thé danh gia
RVPAC, thay thé cho dé dan héi cudi tim
thu/dd dan hoi déong mach hiéu qua
(Ees/Ea) dwoc do bang phwong phap
xam lan [2]. Py la théng s6 dwoc dong
thuén pho bién nhit, c6 twong quan chat
ché v&i thong tim, don gian, dé thwc hién,
c6 thé thuc hién nhiéu lan. RVPAC binh
thwong > 0,55 mm/mmHg va RV-PA
khong twong hop < 0,55 mm/mmHg.
RVPAC < 0,32 mm/mmHg c6 lién quan
ddc l1ap dén ty 1é tir vong do moi nguyén
nhan & BN tang ap lwc DMP [3, 4]. Hién
nay, tai Viét Nam chwa cé nhiéu cac
nghién ctru vé gia tri cua thong s nay &
BN hep VHL. Do d6, ching t6i tién hanh
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nghién ctru nay nham: Khdo sdt ddc diém
va moi lién quan giita chi s6 RVPAC véi
mot sé ddc diém ldm sang & BN hep VHL.

pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. Pdi twong nghién ciru

GOom 58 BN dwoc chin doan hep VHL
va 42 d6i twong khong cé bénh ly tim
mach (nhém chirng) tai Bénh vién Quan
y 103 tir thang 10/2022 - 12/2025.

* Tiéu chudn lwa chon:

Nhom bénh: BN dwoc chidn dodn xac
dinh hep VHL theo tiéu chuin cta Héi
Tim mach Hoa Ky (American College of
Cardiology - ACC) nam 2020; dong y
tham gia nghién ctru.

Nhom chirng: Nguwoi khoé manh, di
kiém tra strc khoé dinh ky, khong cé
bénh ly tim mach; déng y tham gia
nghién ctru.

* Tiéu chudn loai trie: BN dwoc chan
doan hoi chirng vanh cdp; BN mac cac
bénh ndi khoa nang khac kem theo; BN
hep - héd van DPMC mtrc do vira tré 1én, hé
VHL mtrc d6 nang, tang ap lwc DMP
nguyén phat, bénh phdi man tinh; BN viém
co tim cap, tich thanh dong mach chg;
BN c6 ctra s0 siéu Am khong dat tiéu chuin.

*Dia diém va thoi gian nghién ciru: Tai
Trung tam Tim mach, Bénh vién Quan y
103 tw thang 10/2022 - 12/2025.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ctiru hoi
ctru két hop tién ctru, mo ta, cd ddi chirng.

* Phuong phdp chon mdu: Chon mau
thuan tién.

* Phwong tién nghién ciru: May siéu am
Philips EPIQ 7C, d4u do tin s0 2,5 - 5SMHz.

* Cdc bwdc tién hanh: Tat ca BN déu
dwoc kham 14m sang, thu thap tudi, giGi
tinh, chiéu cao, cin nang, BMI, tién st
bénh, khai thac cac yéu t6 nguy co, xét
nghiém thwong quy, dién tidm do
(electrocardiogram - ECG), siéu am tim
thwong quy va do cac thong s6 TAPSE,
PASP va RVPAC. Tiéu chuin danh gia
mirc d0 hé VBL dwa trén khuyén cdo cia
Hoi Siéu am Tim Hoa Ky (American Society
of Echocardiography - ASE) [5, 6].

* Quy trinh do chi s6 RVPAC trén siéu
d@m theo khuyén cdo ctia ASE:

TAPSE dwgc do bang phwong phap
M-mode: Do tir thoi diém cudi tim
trvong téi dinh tAm thu & mit cat 4
budng tir mém, thang géc véi hwong
chuyén dong theo chiéu doc ctia vong
van. Nguwdng bat thwong dwoc xac dinh
khi TAPSE < 17mm [5, 6]. Panh gia ap
lwc DMP tAm thu qua ph6 hé VBL [5, 6]
gom hai buéc: Ap lwc tam thu PMP
twong dwong ap lwc tdm thu that phai
(ALTTTP) khi dwong ra cia DPMP khong
tic nghén. Ap lwc nay dwoc tinh theo
cong thirc ctia Bernoulli: ALTTTP = 4v* +
ALNP (mmHg); trong d6, v 1a do van téc
dong phut ngwoc qua VBL; ALNP la ap
lwc nhi phai.

Ap luc nhi phai dwoc xac dinh bang
dwdong kinh tinh mach chu duéi (TMCD)
va phan tram thay d6i kich thwéc TMCD
theo hit thé. Ap lwc PMP tam thu ting 2
35mmHg [5, 6]. Cac thong s6 do dwoc
ti€n hanh b&i mot bac sisiéu dm tim giau
kinh nghiém. P6i véi BN c6 rung nhi, cac
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thong s6 dwgc do 3 1an & 3 chu ky khac
nhau, sau d6 may sé tw dong tinh trung
binh. D6 bién thién trong cing mdt bac si
va gilra cac bac si siéu &m khac nhau lan
lwot1a 0,92 (0,90 - 0,94) va 0,90 (0,87 - 0,93).

* Xtk Iy s6 liéu: Bang phan mém théng
ké SPSS 20.0. Cac bién lién tuc c6 phan
phdi chuin duwgc mo ta bang gia tri trung
binh # d6 1éch chudn (X * SD), néu khong
phan phdi chuin, dwoc biéu dién dwdi
dang trung vi (khoang ti& phan vi). So
sanh hai ty 1& v&i kiém dinh x2. So sanh

hai gia tri trung binh bang kiém dinh
T-student (bién lién tuc phin phdi
chuén). Sy khac biét c6 y nghia thdng ké
dwoc xac dinh khi p < 0,05.

3. Pao dirc nghién ciru

Nghién ctru dwoc thyc hién ding theo
quy dinh cta Bénh vién Quan y 103. S6
liéu nghién ctru duwoc Bénh vién Quéan y
103 cho phép st dung va cong bé. Nhom
tac gia cam két khong c6 xung dot loi ich
trong nghién ctru.

KET QUA NGHIEN CG'U

Bang 1. Dic diém 1am sang cua hai nhém nghién ciru.

Pic diém Nhém bénh (n = 58) Nhém chitng (n=42) p

Tuoi 57,2+11,2(35-76) 43,33 +12,17 <0,01
Gidi tinh, n (%)

Nam 16 (27,6) 26 (61,9) <0,01

Nir 42 (72,4) 16 (38,1)
BMI 20,6 £2,6 (15,2 -27,5) 22,83 £ 2,31 <0,01
Huyét 4p tim thu (mmHg) 114,2 + 11,7 (95 - 140) 123+12,7 <0,01
Huyét 4p tAm treong (mmHg) 72,0 £ 9,7 (50,0 - 94,0) 75,3 +8,8 > 0,05
Nhip tim (chu ky/phut) 81,2+ 18,1 (52-150) 82,1+12,2 > 0,05
Tang huyét ap 15 (25,9) -
bai thao dwong 7(12,1) -
Rung nhi 44 (75,9) -
Suy tim, n (%)

NYHA I 27 (46,6)

NYHA III 31 (53,4) -

(NYHA: New York Heart Association Functional Classification - Phdn dj suy tim theo

chirc ndng cua Hoi Tim mach New York)

Tudi trung binh va ty 1& nit gi¢i & nhém bénh cao hon so véi nhém chirng. BMI va
huyét ap tdm thu cia nhém bénh thap hon cé y nghia so véi nhom chirng.
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Bang 2. Pic diém siéu 4m tim co ban ctia hai nhom nghién ctru.

Pac diém Nhém bénh (n=58) Nhom chirng (n = 42) p

LA (mm) 50,9 +8,1 29,95 + 3,33 <0,01
Dd (mm) 46,3 +8,4 45,28 + 4,62 > 0,05
Ds (mm) 31,6 £7,2 28,71 + 3,78 > 0,05
IVSd (mm) 10,4 £ 3,1 10,43 +£2,43 > 0,05
IVSs (mm) 13,4+ 3,1 13,28 + 2,46 > 0,05
LVPWd (mm) 9,8+27 9,45+ 2,17 > 0,05
LVPWs (mm) 14,2 +2,8 13,48 + 2,61 > 0,05
EF (%) 59,7 +8,8 62,22 + 6,24 < 0,05
RVDd (mm) 209+4,9 20,16 £ 5,43 > 0,05
MVA (2D) (cm?) 0,99 £ 0,48 -

MVA (PHT) (cm?) 1,08 £ 0,43 -

PG mean (mmHg) 8,8+4,0 -

Wilkins score 11,0+ 1,7 -

Puwong kinh nhi trdi & nhém bénh cao hon va EF thip hon c6 y nghia so véi

nhom chirng.

Bang 3. Dic diém chi s6 RVPAC & BN hep VHL.

Chi s6 Nhom bénh (n=58) Nhém chirng (n = 42) p
TAPSE (mm) 17,1+ 3,6 21,99 £ 3,12 < 0,01
PASP (mmHg) 43,3+12,9 24,4 + 8,89 < 0,01
RVPAC 0,44 £ 0,20 0,56 £0,19 < 0,01

Nhém hep VHL c6 PASP cao hon, trong khi TAPSE va RVPAC thap hon c6 y nghia

so v&i nhém chirng.
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Bang 4. M6i lién quan gitra RVPAC va tinh trang suy tim & BN hep VHL.

Chi sé NYHAII (n = 27) NYHA III (n = 31) p
TAPSE (mm) 18,1+3,3 16,3 +3,8 <0,01
PASP (mmHg) 41,9 +12,3 445 +13,5 > 0,05
RVPAC 0,49 £ 0,2 0,40 + 0,19 > 0,05

TAPSE & nhém NYHA II cao hon cé y nghia so véi nhém NYHA II1. PASP va RVPAC
khong c6 sw khac biét gitta hai mirc d6 suy tim.

Bang 5. M6i lién quan gitra RVPAC va tinh trang rung nhi & BN hep VHL.

Chi s6 Rung nhi (n = 44) Nhip xoang (n = 14) p
TAPSE (mm) 16,4 3,2 19,6 +3,8 <0,01
PASP (mmHg) 43,2 £12,0 43,5+ 16,1 > 0,05
RVPAC 0,41+0,14 0,55+0,29 <0,05

TAPSE va RVPAC & nhém rung nhi thip hon cé y nghia so véi nhém nhip xoang.
Chwa nhén thay sy khac biét c6 y nghia & PASP gittra hai nhom.

Bang 6. M6i lién quan gitra RVPAC va mirc d6 hé VBL thir phat.

Chi s6 Hé VBL nhe (n = 18) H¢& VBL vira - nhiéu (n = 40) p
TAPSE (mm) 18,3+ 4,0 16,6 + 3,3 > 0,05
PASP (mmHg) 348+79 47,1 +13,0 <0,01
RVPAC 0,55+0,21 0,39 +£0,17 <0,01

Nhém hé VBL vira va nhiéu c6 PASP cao hon nhwng RVPAC thap hon c6 y nghia
so v&i nhom hé VBL nhe.

BAN LUAN
Chi s6 RVPAC lan dau tién dwoc tinh
bang thong tim qua phan tich vong lap
ap luc - thé tich. C6 nhiéu cach dé danh

la thong s6 dwgc dong thuin pho bién
nhit, c6 twong quan chat ché véi théng
tim, don gian, dé thuc hién, c6 thé thuc
hién nhiéu lan.

gid chi s6 nay trén siéu 4m nhu Trong nghién ctru cta chang toi,

TAPSE/PASP, FAC/PASP, RVEF/PASP va
RVGLS/PASP. Tuy nhién, TAPSE/PASP
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nhém hep VHL c6 tudi trung binh (57,2
+11,2) va ty 1€ nit gidi (72,4%) cao hon
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so v&éi nhom chirng. BMI va huyét ap tim
thu & nhém bénh thap hon cé y nghia so
véi nhom ching (p < 0,01). Nhém hep
VHL c6 dudng kinh nhi trai cao hon va
EF thip hon cé y nghia so v&i nhém
chirng. Két qua nay hoan toan phu hop
v&i co ché bénh sinh cia hep VHL la tang
ap lwc nhi trai kéo dai va tién trién thanh
tang ap lwc DMP. Trong giai doan dau,
th4t phai c6 thé ting co b6p nham bu trir
cho tinh trang tang ap luc DMP, duy tri
sw “twong hop” gitra chirc nang co bop
thit phai va sitc cdn DPMP dwgc goi la
RVPAC. Tuy nhién, khi tang ap lwc PMP
kéo dai, khd nang bu trir nay suy giam
dan dén mat twong hop RV-PA, biéu hién
bang réi loan chitc ning tAm thu thit
phai, gidn thit phai va suy tim phai [1].
Qua nghién ctru, ching téi nhan thiy
PASP cua nhém hep VHL cao hon cé y
nghia so v&i nhém chirng (43,3 £ 12,9 so
voi 24,4 * 8,89mmHg, p < 0,01). TAPSE
& nhém bénh thap hon c6 y nghia so véi
nhom chirng (17,1 * 3,6 so v&i 21,99 *
3,12mm; p < 0,01). RVPAC ctia nhém
bénh ciing thip hon cé y nghia so v&i
nhém chirng (0,44 + 0,20 so véi 0,56 *
0,19 mm/mmHg; p < 0,01). K& qua
nghién ctru nay twong tw nghién ctru cua
Li Y va CS trén 286 BN hep VHL vé&i
RVPAC = 0,4 + 0,20 mm/mmHg, ty 1é
TAPSE/PASP < 0,32 mm/mmHg, chiém
39,2% [7]. C6 sw khac biét vé chi s6
RVPAC gitra hai nhém la do chi s6 TAPSE
gidm b&i roi loan chirc nang thit phai va
tang ap luc PMP tam thu.

Khi xem xét mdi lién quan gitra
RVPAC vé&i mirc do suy tim theo NYHA,
ching t6i nhin thiy TAPSE & nh6m
NYHA II cao hon c6 y nghia so véi nhém
NYHA III nhwng chwa nhin thiy sy khac
biét c6 y nghia & PASP va RVPAC giita hai
murc do suy tim. Trong nghién ctru ARIC,
chirc nang that phai dwoc dinh lwong
bang RVEF, RVGLS va RVPAC theo ty 1é
RVEF/PASP, gidm dan qua cac giai doan
suy tim theo tiéu chuin cia ACC. Ty 1é
RVEF/PASP c6 méi twong quan véi mirc
do suy tim hodc ty lé tir vong, twong
quan doc lap v&i phan suit tong mau
that trai (LVEF), peptide lgi niéu va cac
chi s6 ap lwc d6 day that trai. Nghién ctiru
clia ching tdi ¢6 ¢ mau nhd, chwa day
dl cac mirc do suy tim, dac biét 1a nhom
suy tim mtrc d0 nang (NYHA 1V), do dé
chwa thé nhin thdy sw khac biét co
y nghia [7].

Rung nhi la bién chirng thwong gap &
hep VHL. Trong nghién ctru ctia ching
toi, ty 1é rung nhi & BN hep VHL la 44
(75,9%). TAPSE & nhém rung nhi thap
hon so v&éi nhom nhip xoang (TAPSE:
16,4 +3,2 50 v6i 19,6 + 3,8mm, p < 0,01).
RVPAC & nhém rung nhi cling thap hon
c6 y nghia so v&i nhém nhip xoang (0,41
+ 0,14 so véi 0,55 + 0,29 mm/mmHg;
p < 0,05). Két qua nay twong tw nghién
ctru ctia Ladyni va CS [8]. O nhém BN
rung nhi, chi s6 TAPSE thip hon c6 y
nghia so v&i nhém nhip xoang. Rung nhi
lam rut ngan thoi gian dé day tAm thit,
tang ap lwc nhi trai va ap lwc PMP lam
tang ganh that phai va réiloan chirc ndng
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tAm thu th4t phai din dén tinh trang mat
twong hop RV-PA. Nhu vay, v&i rung nhi,
ngoai nguy co dot quy, con lam nang hon
tinh trang suy tim phai & BN hep VHL.

Khi so sanh gitra cac nhém c6 mirc do
hé& VBL khac nhau, ching t6i nhin thay
nhom hé VBL mirc d6 vira va nhiéu cé
PASP cao hon va RVPAC thip hon c6 y
nghia so v&¢i nhém hé VBL mirc do nhe.
Trong nghién ctru cta Fortuni F va CS
(2024), ty 1&é h& VBL nang, suy tim nang
gdp nhiéu & nhém RVPAC thip < 0,31
mm/mmHg so v&i nhém RVPAC binh
thwong [10].

Sau khi hiéu chinh cic yéu t6 giy
nhiéu, RVPAC 12 thong s& siéu 4m tim duy
nhit lién quan doc 1ap véi ty 1€ tir vong
do moi nguyén nhan (HR = 1,462;
95%CI: 1,192 - 1,793; p < 0,001). To6m
lai, sw mit twong hop RV-PA & BN hé VBL
thit phat c6 lién quan doc lap voi tién
lrong xau va co6 thé cai thién viéc phan
tang nguy co [9]. Do d6, BN hep VHL nén
duoc can thiép phau thuat sém hon, tir
lic BN chua c6 rung nhi va hé VBL mirc
do vira dén nhiéu.

KET LUAN

Chi s6 twong hop that phai - dong
mach phdi @ nhém BN hep VHL thip hon
so v&i nhom chieng. Chi s6 nay c6 lién
quan dén mot s6 dic diém 1am sang dac
trwng ciia hep VHL nhuw tinh trang rung
nhi va hé VBL thi phat. Nhém hep VHL
c6 rung nhi thip hon so v&i nhém nhip
xoang. RVPAC ciing lién quan dén tinh
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trang hé VBL thir phat, mtrc d0 hé cang
ndng thi RVPAC cang giam.

TAI LIEU THAM KHAO

1. Vonk Noordegraaf A, Westerhof BE,
Westerhof N. The relationship between
the right ventricle and its load in
pulmonary hypertension. ] Am Coll Cardiol.
2017; 69:236-243.

2. Tello K, Wan ], Dalmer A, et al.
Validation of the tricuspid annular plane
systolic excursion/systolic pulmonary
artery pressure ratio for the assessment
of right ventricular-arterial coupling in
severe pulmonary hypertension. Circ
Cardiovasc Imaging. 2019; 12:e009047.

3. Guazzi M, Bandera F, Pelissero G,
et al. Tricuspid annular plane systolic
excursion and pulmonary
systolic pressure relationship in heart
failure: An index of right ventricular
contractile function and prognosis.
Am | Physiol Heart Circ Physiol. 2013;
305:H1373-1381.

4. Wang X, Chen A, Yang L, et al
Evaluation methods and progress of
right ventricular-pulmonary artery coupling.
Advanced Ultrasound in Diagnosis and
Therapy. 2024; 8(4):205-216.

5. Mukherjee M, Rudski LG, Addetia K.
Guidelines for the echocardiographic
assessment of the right heart in adults
and special considerations in pulmonary

arterial

hypertension: Recommendations from
the American Society of Echocardiography.
JAm Soc Echocardiogr. 2025; 38:141-186.



TAP CHI Y DU'Q'C HOC QUAN SU’' SO 6 - 2026

6. Lang RM, Badano LP, Mor-Avi V, et al.
Recommendations for cardiac chamber
quantification by echocardiography in
adults: An update from the American
Society of Echocardiography and the
European Association of Cardiovascular
Imaging. Eur Heart ] Cardiovasc Imaging.
2015; 16(3):233-271.

7.LiY,CaiY, ZhangX, etal. The impact
of baseline right ventricular-pulmonary
artery coupling on the short-term outcome
after valve replacement surgery for
rheumatic mitral stenosis. Quant Imaging
Med Surg. 2025; 15(12):12006-12017.

8. Shahim B, Hahn RT. Right
ventricular-pulmonary arterial coupling
and outcomes in heart failure and
valvular heart disease. Structural Heart.
2021; 5(2):128-139.

9. Ladanyi Z, Eltayeb A, Fabian A, et al.
The effects of mitral stenosis on right
ventricular mechanics assessed by three
dimensional echocardiography. Nature
Portfolio. 2024; 14:17112.

10. Fortuni F, Butcher SC, Dietz MF,
et al. Right ventricular-pulmonary
arterial coupling in secondary tricuspid
regurgitation. Am | Cardiol. 2021;
148:138-145.

153



