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Khi ban str dung POCUS dé danh gia chtic nang that phai (RV) hodc tim phai, rat co
thé ban dang phai d6i mat voi mot bénh nhan nguy kich — c6 kha ning bi thuyén tic
phoi, tang ap phdi, suy tim phai hodc thdm chi nhdi mau co tim phai. Trong nhing
tinh huéng nguy co cao nay, ban khong co6 du diéu kién dé cho doi kiém tra tim mach
chinh thirc. Ban can cau tra 161 nhanh chong. Do 1a ly do tai sao diéu quan trong 1a cac
béc si 1am sang phai hiéu vé sinh Iy RV, danh gia bénh ly RV va thyc hién danh gia
RV déng tin cdy tai givong.

Tuy nhién, viéc danh gia Tim phai va RV bang POCUS va siéu am tim khong hé don
gian. Khong giéng nhu tim that trai (LV), c6 dang hinh tron don gian, RV 14 cau tric
phirc tap hinh ludi liém, doi hoi nhiéu goc nhin dé danh gia dang. Vi tri sau xuwong trc
cta nd khién viéc thu thap hinh anh tré nén kho khan va mac du cé thé do dugc nhiéu
thong sd, nhung khong c6 mot gia tri chudn muc vang nao xac dinh chirc ning RV.
Hon nita, khéng cé luu dd nao duoc chép nhan rong rai dé danh gia RV, lam tang
thém tinh phirc tap. Tuy nhién, trong huéng dan nay, chiing t6i s& chi cho ban cach co
ban dé ting budc danh gia RV bang cac phuong phap dinh tinh va dinh luong.

Sau khi doc bai viét nay, ban sé& biét:
1. Lam thé nao dé c6 duogc ctra so si€u am to1 vu danh riéng cho RV.

2. Ca phép do RV dinh tinh ¥4 dinh lugng—co s& sinh 1y ctia ching, cach thuc
hién va cach dién giai cac dau hiéu.

3. Nhitng cam bay va thach thirc thuong gip trong danh gia RV va cach khic
phuc.

bén cuodi bai viét nay, ban s€ c6 cach ti€p can rd rang va thuc t€ dé danh gid chic
nang RV tai giudng, khi can thiét nhat.

Muc luc
1. Giai phau RV va cic mit cit siéu 4m
1.1. Mat cat tryc dai canh tc (PSLA)
1.2. Mit cat tryc ngan canh tc (PSSA) - Miic gita co nhu
1.3. Mt cét truc ngén canh trc (PSSA) - Muc van dong mach chu

1.4. Mit cét 4 budng dinh (A4C)
1.5. Mat cat duéi mii e (dudi sudn)



1.6. Mt cat tinh mach chu dudi (IVC)
2. Phuong phéap dénh gid RV dinh tinh
2.1.Ty RV/LV
2.2.Dau D-sign
2.3. Dau McConnell
2.4. Huyét khéi tim phai
2.5.D0 xep cua IVC (Uébc tinh CVP)
3. Phuong phép danh gid RV dinh lugng
3.1. D6 day thanh ty do cua tam that phai
3.2. Bién do chuyén dong ctia vong van ba 14 (TAPSE)
3.3. Van toc dinh tAm thu ciia vong van ba 14 (S')
3.4. Ap lyc tAm thu that phai (RVSP)
3.5. VTI duong ra that phai (RVOT)
3.6. Strc can mach méu phdi
3.7. Dau 60/60
3.8. Panh gi4 tinh trang sung huyét tinh mach — Thang diém VExUS
4. Bénh ly tim phai cu thé
4.1. Thuyén tac phoi
4.2. Hoi chig suy ho hap cap tinh (ARDS)
4.3.Nhoi mau co tim that phai
4.4. Tang ap phdi hau mao mach (Suy tim trai)
4.5. Tang ap phdi tién mao mach

Giai phau RV va cac mat cat siéu am

Céc mit cit pho bién nhat dé danh gia chirc niang that phai 1a truc dai canh tc , truc
ngin canh trc (mirc giita co nht) va mit cat 4 budng dinh. Mt cat dudi mii @c ciing
c6 thé dugc thuc hién khi khong thé quét dugc mat cit canh tc hodc mat cit dinh. Dé
biét huéng dan day du vé tt ca cac mit cat siéu Am tim. chi can nhap vao day .

Sau déy 1a ban tom tit ngan gon vé nhimg mit cat nay.
Mt cit truc dai canh e (PSLA)

Tim nidm theo hudng xién, v6i tim that phai ¢ phia trudc tAm that trai. Mat cét truc dai
canh trc (PSLA) dugc st dung dé danh gia kich thude RV so véi kich thude LV.




Aorta

Aortic Valve

A)\\POCUS 101
Mitral Valve ‘

Mit cit PSLA Mit cit PSLA trén siéu 4m
Mt cat truc ngin canh e (PSSA) - Mikc giira co nhi

Mit cit truc ngén canh trc (PSSA) cung cép mat cit ngang cta tim, nén duoc iy ¢
muc co nha dé danh gia ty RV/LV ciing nhu dé danh giad D-Sign.
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Papillary Muscles

Mid-Papillary Level

Mit cat PSSA Mit cat PSSA trén siéu am
Mt cat truc ngin canh e (PSSA) - Mirc van dong mach chii
Mt cit truc ngin canh (rc (PSSA) & mirc van dong mach chu la mot mat cat khac ma

ban c6 thé danh gia tinh trang trao nguoc ba la (TR) cing nhu do Tich phan vén tbc
theo thoi gian ¢ duong ra that phai (RVOT VTI).
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Indicator

Tricuspid Valve

Pulmonic Valve

N Aortic Valve
Apocus 101

Aortic Valve Level
(“Mercedes Benz” View)

Mit cit PSSA Mt cit PSSA trén siéu &m
Mt cit 4 budng dinh (A4C)

Mit cit bén budng dinh co thé duogc sir dung dé do TAPSE ciing nhu TR (Tricuspid
Regurgutation: trao ngugc van ba 14).
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Indicator

Tricuspid Valve Mitral Valve
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Mit cat bén budng dinh Mit cat bon budng dinh trén siéu am
Mt cit dwéi miii we (dwéi swon)

C6 thé sir dung mit cit dudi mili (rc dé tim gidn nd RV ciing nhu dé do do day thanh
tuw do RV. Dicu nay s& giup phan biét gitta tdng ap luc tim phai man tinh va cap tinh.
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Indicator

Tricuspid Valve

Mat cat dudi suon Mat cat dudi suon trén si€u am

Mt cit tinh mach chit dwéi (IVC)

Mit cit IVC sé& can thiét dé udc tinh ap luc nhi phai (RAP) va 4p lyc tinh mach trung
tam (CVP).
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Sau day 1a ban tém tit nhanh v& cach ban c6 thé sir dung cac mit cét cho timg danh
gia ma chung ta s¢ thuc hi¢n.

Truc dai canh vc Ty RV/LV
Van tbc TR/RVSP (Inflow View: Ché do xem dong chay vao)
RVOT VTI (Outflow View: Ché do xem dong chay ra)

Truc ngan canh tc D Sign
Van toc TR/RVSP
RVOT VTI



RVOT Acceleration Time (60/60 Sign)
PVR
4 budng dinh Dau McConnell
Van toc TR/RVSP
* TAPSE
* Song S’
« Van toc dinh TR
« D4u 60/60 — Phan 2 (Van tc TR)
* Gian RV (Ty RV/LV)
« Huyét khéi tim phai (néu nhin thay)
« PVR (kém theo van toc TR)

Duwé6i miii e Ty RV/LV
IVC Udc tinh CVP
RVSP

Phwong phap danh gia RV dinh tinh

Khi thuc hién déanh gia RV 1an dau, t6t nhat 14 ban nén hoc cac dau hiéu dinh tinh vi
ching dé hoc va co6 thé ap dung ngay vao thyc hanh cua ban!

Ty RV/LV

Ty RV/LV 1a mot trong nhitng cach don gian nhat dé danh gia dinh tinh tinh trang rdi
loan chtic nang RV. RV thuong nhé hon LV va khi né gian, ty RV/LV s€ tang 1én.

Meo POCUS 101: Mot nguyén tic chung dé thuee hién la kiém tra dinh tinh xem RV ¢6
bang hodc lon hon LV khong, néu co thi co kha nang la RV bi gian.

bé danh gia ty RV/LV, ban c6 thé st dung mat cit truc dai canh tc, truc ngén canh
uc, 4 buéng dinh va dudi mii Grc. Tt ca cac mit cit nay déu hiéu qua vi ban cé thé
xem CA RV va LV cing mét lic. Ban c6 thé sir dung phuong phap don gian 1a nhin
tryc tiép dé xem RV ¢6 16n bang hodc 16n hon LV khong!

Sau day 1a mot s6 vi du vé ty RV/LV tang:



Ty RV/LV binh thudng Ty RV/LV gian

Pé tinh toan chinh xé4c ty RV, chi can chia khoang cach RV cho khoang cach LV bing
cach st dung cac budc sau:

Budre 1: Liy mit cit 4 budng dinh

Buéc 2: Tam dung (freeze) hinh anh ¢ cubi ky tdm truong (khi RV 16n nhat, ngay
trudc khi van ba 14 dong).

Buéc 3: So sanh triuc quan kich thude cia RV véi LV dé ¢o duge ude tinh. Dé c6 mot
ty s6 cu thé, hiy chia sé do dudng kinh RV cho s6 do dudng kinh LV & day tim (xem
vi tri twong tmg dugc hién thi bén dudi). Sau do, chi can chia Pudong kinh RV/Pudng
kinh LV dé c¢6 duoc ty so!

Do duong kinh RV va LV



Du6i day 1a mot s6 con s6 dé nhd dé giai thich ty sd RV/LV:
« TyRV/LV tir0,67:1 dén 1:1 dugc coi 1a gidn nhe
« TyRV/LV tir 1:1 dén 1,5:1 duogc coi 1a gidin vira phai
o« Ty RV/LV > 1,5:1 duoc coi la gian nang

Ngoai ra, ban c6 thé do cac vung cu thé cua that phai bang cac ngudng sau:

« Day that phai (RVDI1) > 42 mm
e Mirc gitra (RVD2) > 35 mm

« Kich thudc doc (RVD3) > 86 mm

Bonus POCUS 101:

Gian RV ¢6: d6 nhay 50%, dgf) dac hiéu 98%, ,gié trj du bao duong tinh 88% va gia tri
du bdo am tinh 88% trong chan doan thuyén tac phoi (Dresden, et al).

banh gia do day thanh RV giiip phan biét tinh trang gian cap tinh va man tinh cia
kich thugec RV. B¢ day thanh RV >5 mm ¢ cu6i thi tdm truong dugc coi la RV day va
lién quan dén ap luc RV tang man tinh (Rudski, et al).

Ty s6 duong kinh RV/LV tang cé thé lién quan dén ting nguy co tir vong ngan han &
nhirng bénh nhan bi thuyén tac phoi cap (Cimini et al).

Diu D - sign

“Déu D-sign” la dau hiéu siéu am cho thdy tam tht trai c6 ciu tric hinh chit D trén
mit cét truc ngan canh uc (Muc gitra co nhu). Day 1a két qua cua tinh trang qua tai
that phai khién vach lién that léch vé phia bén trai ciia tim. “DAu D-sign” c6 thé 1a két
qua cta tinh trang qua tai Ap luc va/hodc Thé tich that phai.

Meo POCUS 101: Mot nguyén téic don gian la kiém tra dinh tinh xem RV gian
rong co ddy léch vach lién that khién LV trong giong hinh chit “D” hay khong.

Sau day la mét so vi du vé D-sign trén siéu am/siéu 4m tim:



Tang ganh RV voi ddu D-  Qua tai 4p luc RV: D-sign  Qua tai thé tich RV: D-
sign & bénh nhan bi PE sign
di¢n rong

Chi sb 1éch tam (EI: Eccentricity Index) la phep do that trai c6 thé dinh lugng tinh
trang ting ganh va qud tai cua that phai anh huong dén tdm thit trai. Chi sd nay
duoc Ryan va cong su mo ta va dugc tinh bang cach thuc hién hai phép do buong that
trai.

Phép do dau tién ( D1) duoc thuc hién vudng goc voi vach lién that, va phép do thir
hai ( D2) duqq thuc hién song song vdi Vé}Ch lién that. Chi s6 léch tam sau d6 duoc
tinh don gidn bang phuong trinh sau: Chi so léch tiam (EI) = D2/D1 .
Sau déy 1a cach giai thich Chi sb 1éch tam:

o EI <1: Binh thuwong

« EI> 1: Qua tai that phai v6i két qua la “Dau D-sign”



D-Sign on Ultrasound

Right Ventricular Pressure vs Volume Overload  pausmem

Eccentricity RV Overload
Index (El) Normal _ N\ “D Sign”

=D2/ El<1 e =
Normal Pressure Overload Volume Overload

Systole

@E <1
El<1 D xlqn
Diastole

Dau D-sign trén Siéu am

Bonus POCUS 101:

“D-sign” duoc coi la c6 d0 dac hi€u cao nhung do nhay thép ddi voi PE. Mot phan
tich tong hop ghi nhan dd nhay 1a 53% va do dac hi¢u 1a 83%.

Trong tinh trang qua tai ap luc that phai, bénh nhén s& c6 EI > 1,0 (c6 diu D-sign) &
CA cubi ky tAm thu va cudi ky tdm truong, trong khi ¢ tinh trang qua tai thé tich, bénh
nhan s& c6 EI > 1,0 (c6 dau D-sign) vao cudi ky tAm truong va chi sd 1éch tim binh
thuong (< 1) vao cudi ky tam thu.

Co trong bénh thuyén tép phéi, tang ap phdi, suy tim phai man tinh c6 phi dai, suy tim
trai, hoi chung suy ho hap cap tinh (ARDS).

Diu McConnell

Dau hiéu McConnell xay ra khi thanh bén cta tdm thit phai khong chuyén dong
(akinesia: v6 dong) hoac giam dong (hypokinesia) trong khi vung dinh cé su co bop
tang dong.

Déu hiéu nay c6 thé dugc nhin thiy qua mat cat 4 budng dinh:


https://pocus101.b-cdn.net/wp-content/uploads/2020/05/Right-Ventricular-Overload-D-Sign-Eccentricity-Index-PDF.pdf
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Minh hoa dau McConnell D4u McConnell
Sinh ly

« Sy xuét hién cua dau hiéu nay cho thiy tinh trang ting ganh that phai cap tinh,
do é&p lyc tang cao ¢ tim phai trc ché su co bop cua thanh bén.

« Nguoi ta tin rang dinh cta tim that phai dugc “ndi” voi tam that trai, d6 1a 1y
do tai sao phan nay cua tim phai van tiép tuc co bop mac du suc can tang 1én.

« Can phai c6 khiém khuyét tuéi mau phoi it nhat 25% (muc do trung binh) méi
xuat hién dau hiéu McConnell

Bonus POCUS 101:

Dinh that phai chi “co lai” do chirc nang that trai dugc bao ton.

b0J nhay 77% va do dac hiéu 94% dé chan doan thuyén tic phéi cép tinb, gia tri du
bdo duong tinh 1a 71% va gia tri du bdo am tinh 1a 96%. N6 cling c¢6 thé dugc nhin

thdy trong nhdi mau RV hodc ting ap phoi ning (Foley, et al).

Huvét khéi tim phai

Su hién dién ctia cuc mau dong hay huyét khéi & nhi phai hodc that phai 1a mot trong
nhimg dau hiéu dinh tinh truc tiép nhét cho th'?iy bénh nhan c¢6 cyc mau dong dang di
chuyén dén dong mach ph01 gdy ra thuyén tac phoi. Cuc mau dong nay co thé duoc
nhin thay tryc tiép tot nhat & mat cat 4 buong dinh hodc mit cat dudi mili trc nhu mot
cau tric di dong c6 hdi 4m & nhi phai hodc that phai.



Huyét khdi tim nhi phai dang di chuyén

Bonus POCUS 101:

Nhiéu nghién ctru da chimg minh méi lién hé chit ché giita huyét khdi nhi phai hoic
that phai véi nguy co tr vong cao.

O nhitng bénh nhan duoc chan doan thuyén tic phdi, huyét khdi tim phai khong phd

bién, chiém tir 3,6% dén 23,3% truong hop (nhung dugc coi 1a 'rat dac hiéu' doi voi
PE (mdc du khong tinh toan %) (Jammal va cong su).

Po xep cia IVC (Uéc tinh CVP)

Do IVC va udc tinh CVP 1a nhimg phén chinh cua dénh gia si€éu am RV vi ching
cung cap thong tin chi tiét vé ap luc d6 day tim phai va tinh trang thé tich. Bbi canh
nay rat quan trong khi dién giai RVSP, danh gia sttc can mach mau phdi (PVR) tang
cao hodc xac dinh cac du hiéu nhu dau 60/60 ma chung ta s& xem xét trong phan
DPinh lugng cua bai nay.

Sau day la bang don gian va ‘Ehiét thue ma ban c6 thé st dung dé dién giai cac phat
hién vé IVC ctia minh (Kircher et al).

Kich thuwée IVC Kha nang co lai cua IVC CVP tuong wrng
<1,5¢cm >50% kha nang thu gon 0-5 mm Hg (CVP thap)
1,5-2,5¢cm >50% kha nang thu gon 6-10 mm Hg
1,5-2,5¢m <50% kha nang thu gon 11-15 mm Hg
>2,5cm <50% kha nang thu gon 16-20 mm Hg (CVP cao)

Luu y vé phép do IVC 1a no chi cung cap cho ban phép do tinh dé wdc tinh ap luc tinh
mach trung tdm. Vi vay, tit ca cac han ché khi sir dung CVP ciing s& lién quan dén
phép do IVC.



IVC nho va xep theo ho hip IVC va tinh mach gan gian va khong xep
theo ho hap

Bonus POCUS 101

Puong kinh IVC va kha ning xep khi ho hap phu thudc vao sy twong tac gitta ap luc
cang gian bén trong va ap lyc nén ¢p bén ngoai. Ap lyc nén ép bén ngoai tuong déi cé
dinh va ap lyc cang gian bén trong rat thay d6i va 1a két qua cua su két hop cac yeu t6
anh huéng dén su hdi luu tinh mach, chirc nang tim phai va ap luc bén trong long
nguc so voi ap luc trong 6 bung. Puong kinh IVC va chi sé xep da duoc sir dung dé
udc tinh CVP ¢6 thé ting cao trong thuyén tic phdi (Fields, et al).

Mic du khong c6 nghién ctiru ndo st dung kha ning xep ctia IVC trong thuyén tic
phéi, nhiéu nghién ctru da bao cdo d§ nhay tir 47% dén 91% va do dac hiéu tr 77%
dén 94% duong kinh IVC va kha ning xep ctia IVC trong viéc udc tinh CVP (Prekker,
et al; Nagev, et al; Brennan, et al; Cimini, et al). Nagdev et al da bao cao chi $6 Xep
ctia IVC trén POCUS tai giudng > 50% la mot yéu té du bdao CVP < 8 mm Hg véi do
nhay 90,9% va do dac hi¢u 94,1%. Prekker et al da bao cao rﬁng duong kinh IVC tbi
da <2 cm c6 do nhay 1a 85% va dg dac hiéu 1a 81% trong viéc du bao CVP < 10
mmHg. Brennan et al d3 bao cdo rang ngudng kich thude IVC téi da 1a 2 cm ¢o do
nhay 14 73% va do dic hiéu 1a 85% dé du bao RAP 16n hon 10 mm Hg.

Phuong phap tiép cin dinh lwong dé danh gia RV

Panh gia dinh luong RV bang siéu am tim s& doi hoi thyc hanh nhiéu hon va cac
phuong thic ning cao hon, ching han nhu M-Mode , Pulse Wave , Continuous
Wave va Tissue Doppler. Theo thdi gian, khi thuc hanh cac phép do nay nhiéu lan,
ban s& danh gia chinh xac va chi tiét hon nhiéu vé chtrc ning RV,

D6 day thanh tw do ciia thit phai

Mot trong nhitng danh gia dinh luong RV dé nhét 12 do d6 day thanh tu do cua that
phai.



Do day cua thanh that phai, két hop v&i sy hién dién cua cac dau hiéu khac cua tinh
trang tadng ganh tim phai trén si€u am, c6 thé giup xac dinh tinh trang man tinh. Thanh
tu do cua that phai co6 kich thudec hon Smm, cho thay tinh trang tang ganh tim phai la
man tinh.

Huéng dan timg budc dé do d6 day thanh tu do RV:

Buéc 1: Lay mat cat dudi miii trc - Pericardium

;“’Pocus 101

B.u’.o’c 2: Dﬁong bang hinh anh ¢ cu6i [ Free Wall
giai doan tam truong Thickness _

Budc 3: Do thanh bén dudi vong van
ba la, khoang noi cac 1a van s€ mo.
Céc phép do > 5Smm cho thay phi dai
RV

Bonus POCUS 101:

Thanh that phai day 1én do qua trinh "tai cau tric thich nghi — adaptive remodelling" -
mot qua trinh bu tror ma tim thue hién d€ duy tri thé tich nhat bop cua that phai khi ap
luc bén trong that phai tang 1én (Bryce va cong su).

Phi dai that phai co thé thay & bénh ting dp ph01 do huyet khéi man tinh, c6 thé xay ra
sau khi mot bénh nhan bi nhiéu 14n thuyén tic phdi cap tinh.

Bénh phdi man tinh thudng lién quan nhit dén phi dai that phai. Tuy nhién, diéu nay
cling c6 thé thay & suy tim trai, tang ap phoi va bénh phoi ké.

Bién do chuvén dong ciia vong van ba 14 (TAPSE)




TAPSE la mot loai ddnh gia ving (regional assessment) vé chiic ning tim thu cia
RV. No do chiic nang doc RV bang cach do khoang cach chuyén dong tim thu cua
vong van 3 14 doc theo mat phéng doc cua no. Cac nghién ctru trudce day da chi ra rang
TAPSE tuong quan voi Phan suit tong mau RV. (Ly giai thém: Trong thoi ky tam
truong , tht phai to ra lam vong van ba 14 di chuyen xuong dudi. Trong thoi ky tam
thu, that phai nho lai lam vong van ba 14 di chuyén 1én trén. Do d6 do bién do chuyén
dong ctia vong van ba 14 gitip danh gia duoc chirc nang that phai)

Huéng din tirng buée dé do TAPSE:

*Mode: M-mode

Budre 1: Lay mit cat 4 budng dinh

Budc 2: Nhan nat M-Mode dé con trd
xuat hién va dat con tr6 M-mode doc |EEAERIIESEE.

theo vong van ba 14 & mirc ma vong [ERLEISEYNUNIS
van gan vao thanh tam that phai.

Bwoc 3: Kich hoat M-Mode

Buéc 4: Do khoang cach tir duong
day dén diém thap nhat cua chuyén
dong vong ba 14 dén dinh trong thi tam

thu (tinh bang milimét). Pay 1a gia tri [ 7APSE = 18.6mm ]

TAPSE. Thong thuong, phép do duoc
thuc hién tir vi tri cudi tam truong cua
vong van ba 14 dén vi tri chuyén dong
t6i da thi tAm thu ctia né.

Dién gidi TAPSE

TAPSE binh thwong : Gia tri TAPSE lén hon 16 mm thuong cho thdy chuc niang
that phai binh thuong.

TAPSE giam: Gia tri TAPSE nhé hon 16 mm cho thy co thé c6 réiq loan chirc nang
tam thu that phai hoac suy giam chirc nang that phai. Diéu nay c6 thé gap trong tang



ap phoi, thuyén tic phoi, v6i ting ganh that phai va nhdi mau co tim that phai (MI).
(Rudski va cong su).

TAPSE binh thuong TAPSE giam
Bonus POCUS 101:

Sinh 1y dang sau TAPSE — Thit phai bao gdm 2 16p co — cac soi dudi mang ngoai tim
chiu trach nhi¢ém co bdp theo chu vi (circumferential contraction) va cac soi doc dudi
nod1 tam mac.

Cac soi doc, khi co lai, dan dén pheu that phai (RV infundibulum) tién gan dén vong
van ba 13, diéu nay rat quan trong dbi v6i Phan suat tong méu that phai. Sy co lai theo
chiéu doc ¢6 thé duoc do bang TAPSE. B0 ha Xuong cua day cang 16n trong tam thu,
chirc ning tAm thu that phai cang tét.

Trong thuyén tic phoi, TAPSE la yéu to du bdo tir vong ddc 1ap va hién da dugc dua
vao diém s6 PESI ECHO.

Do nhay va do dic hiéu, ciing nhu bang chimg: Nhiéu nghién ctru di chimg minh tinh
hiru ich 1am sang ctia TAPSE. Méac du n6 do chiic nang theo chiéu doc, nhung né da
cho thiy mdi twong quan tbt vi cac ki thuat ude tinh chirc ning toan thé ciia RV. B
chinh x4c chan doan cia TAPSE ddi voi EF RV giam la d6 dac hiéu 100%, do nhay
56%, gia tri dg bdo am tinh 56%, gia tr1 dg bdo duong tinh 100% (Barthélémy va
cong su).

Céac phuong phap thay thé dé thu thap thong tin twong ty bao gém siéu 4m mit cit
dudi suon danh gida SEATAK (subcostal echocardiographic assessment of the
tricuspid annular kick) va S-TAPSE.

VAn téc chuyén déng dinh thi tAm thu ciia vong van ba 14 (S")

Vin té'c: chuyén dpng dinh thi tam thu ciia vong van ba la (TAPSV), con dugc goi
la S’ that phai , 1a mot phép do si€u dm quan trong ve chirc nang tam thu that phai. N6



phan anh sy co bop co tim theo chiéu doc va dé dang thu dugc béng cach str dung
hinh anh Doppler mo.

Song S do duoc < 10 cm/gidy trén Doppler mé c6 lién quan dén rdi loan chirc ning
tam thu RV

Huoéng din tirng buée dé do S':

*Ché do: Doppler mé

Bwéc 1: Liy mit cit 4 budng

dinh
Bwée 2:DPat con trdo cursor )

N . R Z Tissue Doppler
Dopper md ¢ day thanh bén that Sampling Gate
phai (tai vong van ba 14) at Tricuspid Annulus

Bude 3: Kich hoat Doppler mo

Bude 4: Do van tde song S tai
dinh séng S (goi 1a S') va ghi lai
van toc tinh bang cm/s

Do luong S’

Dién gidi vé S'

« S'>10 cm/s — Chirc nang tam thu that phai binh thuong.

e S'<10cm/s — Goi ¥ 16i loan chirc nang tim thu that phai.



o S' giam nghiém trong (< 7 cm/gidy) — C6 thé chi ra tinh trang suy that phai
dang ke.

Bonus POCUS 101:

Vién toc song S' giam trén siéu 4m tim (echo) c6 thé goi v luu lwong mach mau phoi
han ché & nhitng bénh nhan bi thuyén tac phéi (PE). Vin toc séng S’ thap c6 dé nhay
la 90% va do dac hiéu la 85%, nhung kém hon TAPSE trong viéc du dodn két cuc bat
loi trong 30 ngay ¢ PE cdp tinh (J Meluzin va céng suw, Kurnicka va céng su)

Ap lwe tAm thu that phai (RVSP)

Udc tinh RVSP 1a phép do thay thé cho 4p luc tdm thu dong mach phdi cho ching ta
biét 4p luc do tim phai tao ra. Gia st khong cé tic nghdn RVOT, st dung phuong
trinh Bernoulli, c6 thé wéc tinh bang cach do véan tdc dong trao nguoc van ba 14 dé co
duoc do chénh 1éch ap luc (pressure gradient) giita tAm nhi phai va tAm that phai, sau
d6 cong thém ap luc tam nhi phai vao dé c6 duoc RVSP.

***Trong truong hop khong c6 sy chénh 1€ch gitra van dong mach phoi hoic RVOT,
PASP (ap luc tam thu dong mach phoi) bang RVSP.

Diéu quan trong 14 phéi hiéu cach tinh RVSP. V& co ban, d6 1a d§ chénh ap lyc dinh
gitta RV va RA CONG vdi 4p luc tm nhi phai (RAP)

Nhiéu ngudi moi bat dau sé coi do chénh ap lyc twong dwong véi RVSP. Hiy nhd
rang, ban cling phai cong thém Ap luc tam nhi phai (RAP).

TINH TOAN RVSP

Understanding
RVSP Calculation:

Don't Forget the RAP!

Many beginners calculate

RVSP = Py dbc ap lyc RV +
RAP

RVSP — 4(V)2+ RAP only the pressure gradient

(4v?) using the modified

Bernoulli equation.

***Trong d6 V = Van toc trao
nguoc van ba la (TR) t6i da tinh RVSP = 4vZ + RAP
béng m/ S If there was NO pressure gradient, Tricuspid

The RVSP would still have to equal Regurgitant Jet
the RAP!

Huoéng din tirng buée dé do RVSP:

*Mode: Doppler song lién tuc




Buéc 1: Lay mit cit 4 budng
dinh.

Budc 2: Sur dung Doppler mau
dé xac dinh vung trao nguoc ba
14 t6i da. N6 s& xuét hién dudi
dang tin hi€u mau xanh lam vi
ludng trao nguoc ba 14 dang di
chuyén ra xa dau do.

Budc 3: Dat con tro Doppler
song lién tuc truc tiép doc theo
vung Doppler mau c6 tin hi¢u
van toc huéng xubng nhanh
nhét.

Buéc 4: Bit dau tracing
Doppler séng lién tuc va nhan
Freeze sau khi xuat hién khoang
3-6 song TR. Sau do6 do dinh
cua tracing dé co duogc van tdc
TR t6i da.

Continuous Wave
Cursor along

POCUS 101

POCUS 101

POCUS 101




Do tbc d6 ba 14 toi da 253 cm/s (tire 1a 2,53 m/s)

Buérc 5: Lay mit cat IVC va udc tinh RAP theo bang dudi day (Kircher et al).

Kich thudc IVC Kha nang co lai cua IVC Phién dich (CVP)
<1,5cm >50% kha nang thu gon 0-5 mm Hg (CVP thip)
1,5-2,5¢cm >50% kha nang thu gon 6-10 mm Hg
1,5-2,5cm <50% kha nang thu gon 11-15 mm Hg
>2,5cm <50% kha nang thu gon 16-20 mm Hg (CVP cao)

Budée 6: Rap vao phuong trinh RVSP:

RVSP = D¢ chénh ap luc RV + RAP

RVSP = 4(V)’ + RAP

*#% Dam bao sw dung m/s cho do chénh dp luc
Vi du, néu chung ta st dung mét vi du trong d6 bénh nhan c6 do chénh ap luc dinh
RV 1a 3 m/s va gia st chung ta tinh RAP 1a 10 mmHg dya trén kich thudc va kha nang
co lai cia IVC. Khi d6 RVSP s¢& nhu sau:

RVSP = 4(3m/s)* + 10 mmHg

RVSP = 4*9 mmHg + 10 mmHg

RVSP =36 mmHg + 10 mmHg

RVSP =46 mmHg

Bonus POCUS 101:

RVSP udc tinh ting c6 lién quan dén ty 18 tir vong ting (OR — 1,35) & bénh nhan ICU
bi PE ngay ca sau khi diéu chinh theo diém APACHE (Khemasuwan et al.). Mot
nghién ctru khac bao cdo wdc tinh gdp vé d6 nhay va do dic hiéu l1an luot 13 47% va
73% d6i voi cac ddu hiéu siéu 4m tim qua thanh nguc dé chan doan PE (Fields, et al.).

VTI dwong ra that phai (RVOT)

Tich phan van tc theo thoi gian dudng ra that phai (RVOT VTI) la phép do si€u am
Doppler biéu thi khoang cach mau di chuyén qua duong ra thit phai trong mot chu ky
tim. N6 duoc tinh bang cach tracing dién tich bén duoi duong cong van toc Doppler
thu dugce tir RVOT, cung cdp udc tinh vé thé tich nhat bop that phai va tong cung
luong tim.



Hwéng din tirng buéc dé do RVOT VTI:
*Mode can thiét: Doppler séng xung
Buwéc 1: Ldy mit cit PSSA & mirc van

dong mach chu cho thdy van dong
mach phoi.

Valve

"~ POCUS 101

Budc 2: Bat Gate Doppler song xung A Pulse Wave
ngay gan van dong mach phoi trong G8®.  samping Gate
RVOT. bam bao thé tich mau duoc ‘ﬁ%)’, at RVOT
dinh vi & muac vong van dong mach 2 /

phdi tai trung tim cia RVOT. ,(‘y

.
.
.
R
%e
ol

Budrc 3: Kich hoat Doppler xung séng

Buéc 4: o VTI RVOT. Sur dung
dang song Doppler thu duoc, xac dinh
duong bao Doppler tam thu rd rang cua
dong chay RVOT. Sau d6, tracing canh
ngoai ctia dudng bao van téc Doppler
tir dau dén cubi tim thu. Dién tich bén
dudi duong cong van toc biéu thi tich
phan van tc theo thoi gian (VTI) tinh
bang cm.

*Ghi lai it nhat ba nhip lién tiép dé tinh
gia tri trung binh ¢ nhitng bénh nhan bi
loan nhip tim.



Phan tich VTI RVOT:

Gi61 han binh thuong: 18-22 cm
<10 rdi loan chirc ning RV nghiém trong (ngudn?)
Chung ta s& str dung phép do VTI RVOT dé gitp tinh toan strc can mach méau phoi.

Thoi gian ting téc dong mach phdéi (PAAT: Pulmonary Artery Acceleration
Time)

Thoi gian tu khi bat dau téng mau RV dén van tdc cuc dai duoc goi 1a Thoi gian tang
tbc dong mach phdi (PAAT). Thoi gian nay cing dugc goi la Thoi gian tang tdc phodi
(PAT) hodc Thoi gian ting téc van ph01 (PVAT). Thoi gian nay c6 thé duoc do nhu
hinh bén dudi va 1a thoi gian (tinh bang mili gidy) tir khi bat dau luu luong dén dinh
cua Song VTI RVOT:

POCUS 101

Pulmonary Artery
Acceleration Time
(PAAT)

Measured in
Milliseconds (ms)

PAAT binh thuong 16n hon 130msec. Khi 4p lyc phdi ting va ting 4p phdi tré nén
tram trong hon, PAT s€ ngan lai.

o Binh thwong: >130 ms
o Ranh gi¢i/khong r6 rang (borderline): ~100—-130 ms

Ting 4p phoi nhe: ~ 60—100 ms

« Ting ap phoi ning: < 60 ms

Khia RVOT VTI (notch)



Khi ting ap phoi tién mao mach tién trién,v thi VTI RVOT trai qua nhiing thay doi dic
trung phan anh stc cdn mach mdu phdi ting l1én véi sy hién dién cua “khia”.
(Hockstein, Haycock, et al 2021)

Pulmonary Valve
Acceleration Time
(PVAT)

(Hockstein, Haycock, va cong su 2021)
Nhirng thay déi giai doan sém (Hinh A):

Dang song mét di duong vién cong, muot ma va bat dau co6 hinh dang sdc canh hon,
“hinh chit V”. Su bién d6i nay di kém véi viéc giam PAAT/PVAT — khoang thoi
gian tur khi bat dau dong chay dén van tbc cuc dai — chuyén dich van toc cuc dai sém
hon trong tam thu.

Thay d6i giai doan giira (Hinh B):

Khi strc can mach méu phodi ting, khia c6 thé xuat hién ¢ giita ky tdm thu, cho thay
dong chay vé phia truéc bi gian doan do phan xa song. Khia tdm thu nay dién hinh
hon & bénh ly tién mao mach va thuong khong hién dién ¢ bénh 1y hdu mao mach
thuan tay.

Bénh tién trién (Hinh C):

Trong nhing truong hop nghiém trong, dang song tré nén ngan lai dang ké va c6 hinh
dang giong nhu gai nhon (spike), phan anh tinh trang giam téc do dong chay cuc
nhanh va ap luc phoi tang cao nghiém trong.

Viéc theo doi nhiing thay doi dang song nay—va dac biét luu y su hién di€n cua khia
tam thu—co thé giup cac bac si lam sang phan biét ting ap phdi tién mao mach véi
hau mao mach va danh gid mic d6 nghiém trong cua bénh bang cac cong cu siéu 4m
khong xam 14n.

Stre can mach mau phoi



Sau khi c6 duogc van toc TR tdi da va RVOT VTI, PVR dugc tinh bang ty sb
sau: TRV/RVOT VTI . Trong d6 TRV la van tdc trao ngugc van ba 14 t6i da tinh
bang m/s. Sau do, tiy thudc vao ty s6 TRV/RVOT VTI va/hodc sy hién dién cua khia
trong RVOT VTI, c6 thé st dung cac cong thirc khac nhau dé tinh PVR (theo Pon vi
Woods) bang thuét toan dud6i day:

]

TRV/RVOT VTI

k

Y Y
=0.2 0.2-0.6 ‘ =0.6
Y A4 Y ¥

Y
PVR = TRV/ RVOT . Midsystolic
Normal PVR { VTIx 10 +.16 J { No Notching } Notching PRESENT
b

¥

Y

PVR=1.2x
PASP/RVOT VTI

} {PVR = (PASP/RVOT VTI) + 3}

Chuyén thé tir: Abbas 2003 Opotowsky 2013.
TRV = Téc d6 trao nguoc qua van ba 14 toi da tinh bang m/s.

PASP =4 x TRV? + 8mmHg. ***Ho khong do IVC va chi dat RAP 1a 8mmHg cho tit
ca bénh nhan.

« PVR thip hon (< 3 don vi Wood) dugc coi 12 binh thudng.
« PVR cao hon (> 3 don vi Wood) goi ¥ tinh trang ting ap phoi.

D4u 60/60 sign

Déu hiéu 60/60 sign phan 4nh hai thay d6i huyét dong quan trong cho thay ap luc tim
phai tang dot ngot (Kurzyna va cong su).



60/60 Sign for Acute PE

POCUS 101

Pulmonary Artery
Acceleration Time
(PAAT)

<60 ms

v

Tricuspid Pressure Gradient
< 60 mmHg

Gradient ap lyc trao ngwoc van ba 1a (TR) < 60 mmHg — Piéu ndy goi ¥ tinh trang
roi loan chirc nang that phai, vi tam that phai bi ting ganh cap tinh khong c6 kha nang
tao ra ap luc cao hon.

*Luweu y gda bién tap vien POCUS 1 0! - dau hiéu 60/60 sir dung gradient dp lyc
TR KHONG phai RVSP. Vi vay, KHONG thém RAP vao gradient.

Thoi gian tang téc dong mach phodi (PAAT) < 60 mili gidy — bay la khoang thoi
gian tir khi bat dau luu lvgng mau tdm thu trong dong mach phdi dén van tdc cuc dai
ciia nd. N6 dong vai tro nhu mot marker cua héu tai that phai; sirc can cao hon dbi vai
RV dan dén PAAT ngan hon.

Su két hop cta hai ddu hiéu nay co gia tri trong viéc danh gia tinh trang ting ganh cua
RV va phan biét suy RV cép tinh (nhu trong thuyén tic phoi 16m) voi suy RV man tinh
(do tang ap phoi). Trong cac truong hop man tinh, RV bi phi dai va c6 thé tao ra
chénh 1éch ap lyc TR > 60 mmHg.

Dé}l hiéu 60/60 thuong dugc bdo cdo 1a c6 do nhay kén} nhpng do dac hiéu cao trong
chan dodn PE hodc tinh trang tang 4p luc dong mach phoi cap tinh.

Nhin chung, dir li¢u vé do nhay va d,(f) dac hiéu cua 60/60 con hap ché, nhung cac
nghién ctru da bdo cao do nhay 1a 13 dén 51% va do dac hi¢u 1a 69 dén 96%.

Danh gia tinh trang sung huyét tinh mach — Thang diém VExUS

Mot phép do dinh lugng cuc ky hitu ich khac ¢6 the thyc hién 14 tinh diém VEXUS.
Ban c6 thé doc bai dang day du trén VExUS TAI DAY .

Piém VExUS do tinh trang sung huyét tinh mach va c6 thé giup dénh gia nhiing tac
dong tiép theo cua suy tim phai dang ké 1én gan, rudt va than.



Ngoai ra, diém VExUS c6 thé gitip dénh gia liéu viéc diéu tri suy tim phai ¢ cai thién
tinh trang sung huyét tinh mach hay khong.

Venous Excess Ultrasound IVC Diameter: If >2cm, proceed to step 2
VExUS
Hepatic Vein Doppler Pra
] Lungs I
P —— NORMAL Mildly Abnormal ~ Severely Abnormal || IVC < 20m
Arteries

;

Portal Vein Doppler

IVC =2em
and any combo
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Patterns

NORMAL Mildly Abnormal  Severely Abnormal
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Renal Vein Doppler
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Cac bénh 1y tim phai cu thé

Thuvén tic phdi

Thuyén tac phdi (PE) 1a mét tinh trang de doa tinh mang, trong do chan doan kip thoi
1a rat quan trong, dic biét 1a & nhirng bénh nhan khong 6n dinh. Siéu am POCUS co6
thé nhanh chéng xac dinh cac dau hiéu ting ganh tim phai cdp tinh hd trg chan doan
va huéng dan diéu tri khan cap.

Dic diém siéu Am cua PE:

« Phi dai that phai: Mot RV c6 vé bang hodc 16n hon LV trén cac mit cat nhu
bbn budng, dudi miii trc hodc canh tc 1a dang lo ngai vé tinh trang qua tai ap
luc RV. Ty RV/LV > 1 1a bat thudng va cac gia tri > 1,5 cho thay su gian no
nghiém trong. Mac du khéng nhay, nhung c6 d6 dac hi¢u cao ddi véi PE.

« Vach ngan det (“Déu hiéu D-sign”): Trong mit cit truc ngdn canh tc, thit
trai c6 thé c6 hinh chir D do 4p luc bén phai ddy vach ngin sang trai. Diéu nay
thuong xdy ra trong tdm thu va tdm truong khi c6 qua tai ap lyc va goi y tinh
trang ting ganh cdp tinh cta that phai. Chi s6 léch tim (EI), dugc tinh 1a
D2/D1, 1a > 1 trong nhitng truong hop nay.



o Déiu hiéu McConnell: Day 1a mét ddu hiéu dinh RV ting dong trong khi thanh
tu do gitra (mid-free wall) gidm dong. Roi loan chirc nang vung nay 1a dau hi¢u
cua tinh trang qua tai RV cap tinh va c¢6 d¢ dac hi€u cao cho PE khi hién dién.

« Dau hiéu 60/60: Thoi gian ting téc phdi dudi 60 ms két hop véi chénh 1éch ap
lyc trao ngugc van ba 1a du6i 60 mmHg goi y tinh trang tang dot ngdt hau tai
RV, thuong 1a do PE. Méac du dau hi¢u nay khéng nhay, nhung dé dac hi¢u
cao.

« Giam chirc niing RV theo chiéu doc (TAPSE): Gia tri TAPSE dudi 16 mm
phan anh chirc ning tim thu cta tim that phai bi suy yéu. TAPSE thap c6 lién
quan dén viéc ting ty 1& tir vong & PE va duoc dua vao cic cong cu cham diém
murc d¢ nghi€ém trong.

« Van tdc S': Panh gia Doppler md ctia vong van ba 1a c¢6 thé cho thay song S'
duoi 10 cm/gidy, cho thay kha nang co bop giam. Méc du khong dac hi¢u voi
PE, nhung né ho tr¢ cho roi loan chirc nang RV.

« RVOT VTI va khia tAm thu: Tich phan véan téc theo thoi gian clia dudng ra
RV ngin lai—dic biét 1a dudi 10 cm—hodc su xuét hién cua khia giita tim thu
cho thy sirc can mach mau phdi ting cao va phu hop voi tinh trang ting ganh
lién quan dén PE.

« Huyét khdi nhin thay dugc ¢ tim phai: Viéc xac dinh cyc mau dong di dong
& tAm nhi hodc tdm that phai rat hiém nhung c6 tinh déc hiéu cao. N6 biéu thi
cuc méau dong dang trén duong dén phdi va cé nguy co tir vong cao.

« Tinh mach chii dwéi gidn véi kha ning xep thap: Tinh mach cha dudi 16n,
khong xep ngu y ap lyc nhi phai cao. Mac du khong chén doan dugc, nhung nd
bo sung cho cac dau hi¢u khac cua tang ganh RV.

Y nghia lam sang

Khi quan sat thiy nhiéu dau hi¢u cia tinh trang ting gdnh RV—dic biét 1a tinh trang
RV Ion, dau hiéu McConnell va ddu hiéu D-sign—o bénh nhan c6 céc triéu chimg goi
¥, can phai canh giac PE. O nhitng bénh nhan bénh nang ma chup CT dong mach bi tri
hoan hoac chong chi dinh, siéu am tai givdong cung cap thong tin co gia tri o thé tac
dong dén viéc xu tri ngay lap tic va phan tang nguy co.

Sau déy la cac khuyén nghi tir Lién doan PERT:
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Hi chirng suy hé hép cip tinh (ARDS)

ARDS giy 4p luc dang ké 1én phia bén phai ctia tim do ap luc ph01 tang cao, co mach
do thiéu oxy va tac dong cua thd may. POCUS cung cap ctra sO thoi gian thyuc vé hiéu
suat RV va giup phat hién som cac ddu hiéu ting ganh, cho phép can thiép phu hop.

Dac diém siéu am cia ARDS:

RV Ié6n (Ty RV/LV): Khi RV ¢6 vé bang hodc 16n hon LV trén mit cat tir
dinh hodc canh trc, didu nay goi y tinh trang qua tai thé tich hodc ap luc—
thuong gip trong ARDS do ting stic can phoi va cai dat PEEP,

Vach lién that phing (Dau hi¢u D-sign): Tam that trai hinh chit D & mit cat
tryc ngan canh e cho thiy tinh trang qua tai RV. Néu hién dién trong ca tim
thu va tdm truong, diéu ndy chi ra su gia ting ap luc dang ké, thudng thay ¢
ARDS tién trién.

Bit thwong TAPSE va S': TAPSE <16 mm hodc van toc S' <10 cm/gidy biéu
thi chie nang RV giam. Nhiing dau hiéu nay phan anh hiéu suat tam thu bi suy
gidm, c6 thé trd nén t6i1 t€ hon khi chiu tai &p lyc do may thd gay ra.

RVSP tang: Ap luc tAm thu RV cao, bét nguén tr van tdc trao nguoc ba l4
cong véi ap luc nhi phai udc tinh, cho thay tang hau tai phoi. Di€u nay co6 thé
dan dén r61 loan chitc nang RV va suy tim phai néu khong dugce giai quyét.



« Doppler RVOT bit thwong: Thoi gian ting toc phdi ngan (PAT <130 ms),
dic biét néu dudi 60 ms va sy xuat hién cua khia gitta tm thu trén dang séng
RVOT VTI goi y ting ap phdi tién mao mach—thuong c6 thé hdi phuc trong
ARDS vé6i lidu phép diéu tri thich hop.

« Khi PVR ting: PVR tinh toan > 3 don vi Wood cho thdy stic can ting trong
mach mau phoi. Trong trudng hop PVR cao, thudc gidn mach phdi hodc thude
inidilator nham dich (vi dy, milrinone, oxit nitric hit hodc prostacyclin) c6 thé
c6 loi. Nhitng thudc ndy 1am giam héu tai trén RV, cai thién luu luong tién tai
va cung lugng tim.

« Khi PVR binh thwong hodc thip: Néu PVR khong tang dang ké, viéc sir
dung thudc gidn mach co thé gy hai vi chung co thé gy ha huyét ap toan than
ma khong cai thién luu luong RV. Trong nhiing truong hop nhu vay, viée diéu
tri nén tap trung vao tdi vu hda may thd va tinh trang thé tich.

Bing cach diéu chinh phuong phap diéu tri dya trén danh gid PVR, cac bac si 1am
sang co the tranh dugc cac liéu phéap dicu tri khong phu hgp va hudéng ho trg dén noi
hi€u qua nhat—hoac gidm hau tai RV hoac tap trung vao viéc diéu chinh tién tai va
may thé.

Tai sao di€u nay quan trong

ARDS tao ra trang thai hau tai cao cho tdm that phai, dac biét ¢ nhirng bénh nhan can
thd may. Nhan biét cac ddu hiéu sém cua rdi loan chirc nang RV béng si€u am cho
phép diéu chinh kip thoi cac cai dit may thd (vi du, giam PEEP), cac chién luoc
truyén dich hodc xem xét thudc gidn mach phdi. Panh gia POCUS thuong xuyén co
thé theo ddi dap tmg véi cac bién phap can thiép va hudéng dan quan 1y dé ngin ngira
suy tim phai.

Nhdi mau co tim that phai - RVMI

Nhdi méu co tim thit phai c6 thé dan dén suy that phai cap tinh, mat 6n dinh huyét
dong va nhay cam tién tai dang ké. Viéc xac dinh kip thoi bang POCUS c6 thé gitp
huéng dan hoi stc dich, hd trg ding inotropic va tranh cac can thiép co thé lam x4u di
tinh trang 1am sang.

Dic diém siéu 4m trong RVMI

o Phi dai RV: Tam that phai c6 thé gidn so voi tam that trai trong mit cat bon
buong dinh hodc dudi miii rc. Su phi dai nay thuong cap tinh va lién quan dén
ha huyét &p va phoi trong khong ran, dac biét 1a trong nhoi méu RV don ddc.

« Bit thuong vé chuyén dong thanh: Trong RVMI, thanh tu do RV thudng
biéu hién giam dong lan toa, bao gém ca dinh. Piéu ndy trai nguoc voi ddu
hiéu McConnell thdy trong PE — ving dinh thuong ting dong. Rbi loan chirc
nang toan by thanh hodc thanh dudi goi y tinh trang thiéu mau cuc bd hon 1a
qua tai ap luec.



« Giam TAPSE va song S': TAPSE du6i 16 mm va van téc S' dudi 10 cm/gidy
phan anh tinh trang co bop RV bi suy yéu. Nhirng dau hiéu nay hd trg chan
doan nhdi mau RV khi xuat hién cung véi cac ddu hiéu 1am sang.

« Tinh mach chi dwdi gidn véi kha nang xep kém: Tinh mach chu duoi gidn
voi bién thién theo ho hap tdi thiéu cho thay 4 ap lyc nhi phai tang va ung ho nhu
cau tang tai thé tich than trong dé toi wu hoa tién tai.

« RVSP binh thwong hodc tang nhe: Vi RVMI khong phai 1a van dé qua tai ap
lwc chit yéu nén 4p lyc tim thu RV udc tinh thuong van nam trong pham vi
blqh thudng trir khi c6 bién chimg do rdi loan chirc ning tim trai hodc bénh Iy
phoi.

Ban tom tit

Siéu am tai givong la mot cong cu vo gia dé xac dinh nhdi mau €O tim that phai. Cac
dic diém chinh bao gém réi loan chirc ning RV toan bd (bao gém ca dinh), tdm thit
phai gian va giam dong, chirc nang giam va tinh mach chu dudi gian. Nhiing dau hi¢u
nay phéan bi¢t RVMI voi thuyén tac phoi va hudng dan céac béc si lam sang uu tién t6i
vu hoéa tién tai va inotropic trong khi tranh thudc gidn mach hoic thudc 1oi tiéu.

Tang ap phoi hau mao mach (Suy tim trai

Suy tim véi phan suét tdng mau bio ton (HFpEF)

Suy tim véi phan suét tong mau duge bao ton (HFpEF) c6 thé dan dén ap lyc d6 day
bén trai tang cao, tir d6 lam tang ap lyc tinh mach phdi va dan dén ting ap phdi hau
mao mach. Khong g1ong nhu cac nguyén nhan tién mao mach, dang ting ganh RV
nay bét ngudn tir su truyén ap luc nguoc tro lai chtr khong phai 1a sirc can mach mau
phoi tang cao. Siéu 4m gitp 1am rd huyét dong hoc va phat hién cac dau hiéu tinh té
ctia rdi loan tim phai.

Dac diem siéu Am trong ting ap phoi lién quan déen HFpEF

« RV giin nhe hoic binh thwong: Kich thuéc RV c6 thé duge bao ton hodc chi
hoi to ra, dac biét la trong giai doan dau cua qua trinh bénh. Khi RV to ra, tinh
trang nay thuong phat trién cham do tang ap lyc man tinh.

« Dau hiéu D-sign tirng dot: Trong ting ap phoi hau mao mach, véach lién that
c6 thé bi det nhung thuong 1 rét hon trong thoi ky tim truong hon 1a thoi ky
tam thu. Kiéu hinh nay phan anh tinh trang qué tai thé tich trai nguoc véi tinh
trang qua tai ap lyc thdy trong bénh 1y tién mao mach.

« TAPSE va S' dugc bio ton hoic giam nhe: Chirc nang RV theo chiéu doc co
thé van con nguyén ven cho dén giai doan cudi. TAPSE >16 mm va vén toc S'



>10 cm/gidy thuong gdp ¢ giai doan dau, nhung c6 thé suy giam dan dan khi ap
Iic phoi xu di va tai cau trac RV.

o RVSP tang: Day thuong la d4u hiéu ndi bat nhat. Tdc do trao nguoc van ba la
thuong tang 1én va khi két hop véi ap luc nhi phai ting cao (dwa trén kich
thude va kha nang co lai cua IVC), RVSP udc tinh phan anh 4p luc tinh mach
phéi va tim nhi tréi tang.

« Khong c¢6 khia RVOT: Khong giéng nhu ting 4p phdi tlen mao mach, dang
song Doppler RVOT thuong muot ma va thoi gian tang téc phoi khong bi rat
ngan dang ké. Viéc khong co khia gitta tam thu giip phan biét nguyén nhén
hau mao mach v61i nguyén nhan tién mao mach.

o IVC gidn véi gidm xep: IVC c6 thé gidn kém sy bién thién theo ho hap giam,
cho thay ap luc do day tim phai tang cao. Trong HFpEF, diéu nay phan anh 4p
lyc truyén (transmitted pressure) man tinh tir tim trai.

Tom tit

Trong ting 4p phoi hiu mao mach lién quan dén HFpEF, siéu &m cho thiy RVSP
tang, kich thudc va chirc nang RV thuong duoc bao ton trong giai doan dau cua bénh.
Viéc khong c6 khia RVOT va sy hién dién ctia IVC gidn cang hd trg thém cho nguyén
nhan thy dong, do thé tich gy ra ting ganh RV. Nhan biét duoc kiéu hinh nay giup
cac bac si lam sang phan bi¢t bénh 1y hau mao mach vo61 bénh ly tién mao mach va
tranh dung thudc gidn mach khong cin thiét, thay vao d6 tip trung vao viéc quan ly
thé tich va cac chién lugc giam tai tim trai.

Suy tim v&i phan suit tdng miu giam (HFrEF)

Trong suy tim ¢ phan suit tong mau giam (HFrEF), tinh trang tang ap lyc man tinh &
tim trai c6 thé dan dén tinh trang sung huyet tinh mach phdi va cudi cing 1a tang huyét
ap phoi hau mao mach. Theo thot gian, diéu nay lam tang ganh nang lén that phai, c6
kha niang dan dén gian, réi loan chic ning that phai va trao nguoc van ba 14 thi phat.
POCUS rat can thiét dé danh gia tac dong ha luu (downstream impact) cta suy that
trai 1én tim phai va hudng dan liéu phéap diéu trj thich hop.

Céc dau hiéu si€éu am & HFrEF c6 lién quan dén RV

« RV gidn: Nguoc lai véi HFpEF, HFrEF thuong din dén viée tai clu triic RV
dang ké theo thoi gian. RV gidn ¢ mat cat bon budng dinh (ty RV/LV > 1.0) c6
the chi ra bénh tién trién va tang ap tinh mach phdi man tinh.

« Giam chirc ning RV: Rbi loan chirc nang theo chleu doc thuong thiy. TAPSE
<16 mm va S' < 10 cm/gidy 1a pho bién va c6 thé tién trién véi tinh trang suy
hai that ngay cang nang hon.



« RVSP tiing cao: van tdc trao nguoc van ba la thuong cao do 4p luc tinh mach
phoi ting truyén nguoc trg lai. Udc tinh RVSP bang cach str dung van téc TR
cong v6i RAP (udce tinh thong qua IVC) gitp hiéu rd hon vé 4p luc dong mach
phdi, thuong ting cao trong HFrEF man tinh.

o Dau hi¢u D-sign véi cac kiéu hinh hén hgp: C6 thé c6 tinh trang véach lién
that phang nhung c6 xu huéng phan anh tinh trang qua tai thé tich nhiéu hon la
qua tai ap luc va co thé thay doi tuy theo giai doan suy tim va tinh trang dich.

o Tinh mach chu duwéi gian véi kha nang xep kém: Tinh mach cha dudi gian,
khong xep cho thay ap luc nhi phai tang va tinh trang sung huyét toan than—
dau hi€u chinh cua tinh trang mat bu that phai trong HFrEF.

« Puong vién RVOT binh thuong (Khong cé khia): Dang song Doppler qua
duong ra RV thuong khong c6 khia gilra tdm thu dién hinh cta bénh tién mao
mach. Thoi gian ting toc phdi co thé giam nhe, nhung kiéu hinh tong thé van
muoQt ma.

Tom tit

Trong ting ap phoi hau mao mach lién quan dén HFrEF, siéu am thudng cho thay rbi
loan chtic nang hai that: RV gidn va yéu, RVSP ting cao va cac dau hi¢u sung huyét
toan than nhu IVC gian. Viéc khong c6 khia RVOT giup phan biét tinh trang tang
ganh do thé tich man tinh nay voi cac nguyén nhan cap tinh hodc tién mao mach.
Nhén biét duoc dic diém nay hd tro cac chién luoc vu tién giam hau tai, loi tiéu va tdi
uu hoéa chue nang LV.

Tiing ap phdi tién mao mach

Tang ap phoi tién mao mach 14 tinh trang ting ap luc dong mach phoi co6 ngudn g tir
bénh 1y cta ban than mach mau phdi—chang han nhu ting ap dong mach phoi (PAH),
bénh 1y thuyén tic huyét khéi mach man tinh hodc co thit mach phdi do thiéu oxy—
khong phai do bénh 1y tim trai. Theo thoi gian, hau tai ting ndy dan dén ting ganh va
roi loan chuc ning that phai tién trién. POCUS cho phép nhédn biét sém nhitng thay
dbi nay va gitp phan biét nguyén nhédn tién mao mach véi nguyén nhin hiu mao
mach.

bac diém si€u am cua PH ti€n mao mach

o Gidn thit phai: RV gidn déng ké so v6i LV (ty RV/LV >1.0 hogc thim chi
>1.5) 1a mot dau hi€u dac trung. Pi€u nay thuong ré rang nhat & mat cat bon
budng dinh hodc dudi miii tc.

« Dau hiéu D-sign (Det vich lién that): Mot chi bao ¢ dién vé tinh trang qua
tai &p luc RV. Trong tang ap phdi tién mao mach, vach lién that chuyén dong



sang trai trong ca tam thu va tdm truong, tao ra LV hinh chir D khi nhin tur tryc
ngan canh tc. Didu ndy cho thay ap lyc bén phai ting cao man tinh.

Roi loan chirc ning RV (TAPSE & S'): Khi ap lyc tai RV ting, chirc ning
tam thu giam. TAPSE <16 mm va S' <10 cm/gidy trén Doppler mé cho thiy
chtic ning co bop theo chiéu doc bi suy yéu va thuong gip ¢ mic do bénh tir
trung binh dén ning.

Rinh RVOT VTI va thoi gian ting toc ngin lai: Trong PH tién mao mach,
dang soéng Doppler RVOT cho thdy thoi gian ting tc phdi ngin lai (PAT <100
ms, thuong <60 ms trong cac truong hop ning). Khia gitta tim thu 1a mot ddu
hiéu kinh dién va thuong khong c6 trong tang ap phdi hau mao mach.

Tinh mach chii dwéi gidn véi kha ning xep lai tdi thiéu: Tinh mach chu
dudi gidn véi kha nang xep <50% ho trg tang ap luc nhi phai va tinh trang sung
huyét tinh mach toan than, phat tri€én ¢ giai doan sau.

Table 3. Echocardiographic Findings of Pre-Versus-Post-Capillary Causes of Pulmonary Hypertension.

Pre-capillary pulmonary hypertension

RV/LV > 0.6 (PSAX) Dilated LV
Large RA in presence of normal/small LA LA enlargement
TRpv/RVOT VTI ratio 0.3 Severe MR
Notched RVOT VTI| morphology Decreased LVEF
Elevated PY end-diastolic velocity with normal mitral E/e’ Mitral E/E’' > |5
RVH LvH

Abbreviations: RV, right ventricle; LY, left ventricle; PSAX, parasternal short axis; RA, right atrium; TRpv, tricuspid regurgitation peak velocity; RVOT VTI, right
ventricular outflow tract velocity time integral; PV, pulmonary valve; RVYH, right ventricular hypertrophy; LV, left ventricle; LA, left atrium; MR, mitral regurgitation;

LVEF, left ventricular ejection fraction; LVH, left ventricular hypertrophy.

(Hockstein, Haycock, va cong su 2021)
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