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Dénh gia chirc ning tdm truwong that trai trén siéu am 1a mot phan khéng thé thiéu duoc cua
quy trinh danh gia thuong quy & bénh nhan co triéu chitng khé tha hoac suy tim. Hbi siéu am tim
Hoa Ky 2009 va Hoi siéu am tim Chau Au (nay 1a Hoi hinh anh tim mach Chau Au) dua ra
khuyén cao danh gia chirc ning tim truong toan dién, bao gom nhiéu thong sé dwa trén siéu am
tim hai chiéu va Doppler dé phan d6 réi loan chirc nang tdm trwong nham udc luong &p luc d6
day thét trai(1). Tuy nhién, viéc nhiéu thong sé trong khuyén cao duoc chip nhan dé danh gia
chirc ning tAm truong 1 qua phic tap, vi nhiéu doc gia dién dich khuyén céo theo kiéu st dung
tat ca cac thong sé duoc dé cap va khong thé xac dinh dugc mic do rdi loan chirc ning tim
truong. Muc tiéu chinh cta cap nhat nay 1a don gian hda cach tiép can, tir d6 tang sy hiru ich cua

khuyén céo trong thuc hanh 1am sang hang ngay.

R&i loan chirc ning tAm truong that trai thuong 13 hau qua cua viéc suy giam thu dan that

trai kém hay khong kém luc héi phuc giam (va luc hut dau tdm truong), va do cing budng that



trai ting, 1am tang ap luc d6 ddy tim. Do 0, khi 1am siéu am cho bénh nhan ¢ kha ning rdi loan
chtc niang tAm truong, nén tim kiém nhiing dau hiéu cua giam thu dan that trai, giam luc hoi
phuc va ting do cimg tim truong. Quan trong hon, ap luc do day tht trai nén duoc ude luong Vi
&p luc tam truong thét trai ting khi khong co tang thé tich cudi tim truong thét tréi 1a bang ching
manh m& gitp chan doan rdi loan chirc ning tim truong. Trong da sb cac nghién ciu 1am sang,
&p luc d6 day that trai va chirc ning tam truong c6 thé dugc xac dinh mét cach tin cay bang vai
thong sb siéu &m tim don gian dugc thuc hién dé dang. Ngoai ra, su phat trién vé mat ky thuat da
dwa ra nhiéu chi s hta hen ¢ thé c6 ich cho danh gia chirc ning tim truong that trai. Cap nhat
nay nhan manh vao viéc do cac chi s6 dua trén siéu &m 2 chiéu va Doppler dé& thuc hién va hitu

ich da duoc dé cap trong khuyén céo 2009.

Truéc khi 4p dung khuyén céo, viéc xem xét ¥ nghia thuat ngit ap luc d6 day that trai 1a
diéu can thiét. Thuat ngir ap luc d6 day that trai c6 thé chi 4p luc mao mach phéi bit trung binh
(uéc tinh gian tiép ap luc tAm truong thit tréi), p luc nhi trai trung binh, ap lyc trude nhi thu
that trai, p lec tAm truong thét trai trung binh, va ap luc cudi tim truong that tréi. Ap luc nhi trai
va thét trai khac nhau dugc dé cap & trén cd su twong tng khac nhau véi nhitng tin hiéu Doppler.
Chang han, trong giai doan sém cua rdi loan chic ning tdm trwong, ap luc cudi tim truong that
trai 1a &p luc ting bat thuong duy nhit béi vi song ap luc nhi 16n, trong khi p luc mao mach
phdi bit trung binh va &p luc nhi trai van con binh thuong. Véi nhip tim nhanh va/hodc hau tai
that trai tang, ap luc mao mach phéi bit trung binh va &p luc nhi trai 1a hai chi s6 co ban trong
tric nghiém gang stc tAm truong. Do d6, diéu quan trong la can hiéu mot céch rd rang rang &p
lyc udc tinh twong tng vai chi &p lyc cudi tAm truong that trai gia ting hay phan 4nh gia ting ca
hai &p luc nhi trai va ap luc cudi tim truwong that trai. Mac du nhitng khuyén céo hién nay tap
trung vao k¥ thuat siéu am tim, nhung can luu ¥ rang ca hai xa ky va cong huong tir tim co thé
duoc sir dung dé danh gié thé tich va toc d6 d6 day that tréi. Can chd y, cac chi sb do dugc bang
ca hai k¥ thuat bi anh huong boi thu dan that trai va ap luc do day that trai va hoan toan tuong tu

véi cac chi sb do duoc tir van téc dong hé van hai la.

Bang 1 va 2 tém tat cac khia canh vé mat ky thuat, yéu té quyét dinh huyét dong, va ang
dung 1am sang ké ca nhiing giéi han cia mdi thdng sé siéu &m 2 chiéu va Doppler. Tin hiéu
Doppler cudi tim truong twong quan tot nhat véi &p luc thé tich that trai cudi tim truong. Tin
hiéu nay bao gdm van téc téi da song A & dau la van, thoi gian séng A & vong van, thoi gian
giam téc song A, van tdc tdi da Ar tinh mach phoi, thoi gian song Ar, thoi gian Ar — A, va van

téc a’ vong van hai 14 dira trén Doppler md. Van téc tdi da song E van hai 14, ty 1& E/A, thoi gian



giam tc song E, ty 1& E/e’, ty 18 van téc tam thu/van tdc tim truong tinh mach phdi, va van téc
t6i da ctia dong hod van ba 14 dua trén Doppler lién tuc twong quan tt nhat véi 4p lyc tm truong
that trai xay ra sém hon (&p luc mao mach phéi bit trung binh, &p luc that trai ngay truéc luc nhi

thu, va &p luc tam truong that tréi trung binh).

I. NGUYEN TAC CHUNG TRONG DANH GIA CHUC NANG TAM TRUONG THAT
TRAI DUA VAO SIEU AM TIM

Viéc &p dung khuyén céo bat dau véi viéc ghi nhan nhitng dir liéu 1am sang, nhip tim,
huyét ap, dac diém trén siéu am tim hai chiéu va Doppler danh gia do day thanh/thé tich that trai,
phan xuit téng mau, thé tich nhi trai, sy hién dién va d6 nang cua bénh van hai 14 cling nhu nhip
co ban. Khuyén céo khdng can thiét 4p dung cho tré em va bénh nhan quanh phau thuat. Pay la
bude dau tién quan trong bai vi ¢6 1§ c6 nhitng khuyén céo riéng danh cho bénh Iy nén. Tha hai,
chat luong cua tin hiéu Doppler ciing nhu sy giGi han cua mdi thong sé nén duoc xem xét mot
cach than trong. Néu mét tin hiéu Doppler chua téi wu, ddu hiéu d6 khong nén duoc két luan
theo quy tic vé rdi loan chirc nang tdm truong (Hinh 2 va 3). Tha ba, mot théng sé duy nhat c6
tri s6 binh thuong trong mot nhoém tudi nao do, khong cé nghia 1a chic ning tim truong binh
thudng (xem bén dudi). Nhiéu yéu té huyét dong anh hudng dén mdi tin hiéu Doppler, vai théng
s6 ¢6 thé trong gigi han binh thudng du cd réi loan chirc ning tim truong, va khong nén ding
chi mot thdng sb dé danh gia chire nang tm truong. Vi vay, nén két hop hai hoic ba chi sb trén
mot bénh nhan. Céc chi sb siéu 4m tim lién quan dén chirc nang tAm truong nén ludn duoc dién
dich trong su két hop véi tinh trang 1am sang va cac thong sé6 Doppler khéc. Mic du thuong bi
bo qua trong béo cdo két qua nhung bénh nén biéu hién trén siéu am hai chiéu va Doppler la chi
tiét quan trong dé dua ra két luan dung vé chirc ning tdm truwong thét trai. Ching han nhu so d6
wdc tinh ap luc d6 day that trai it hitu ich cho bénh nhan c6 dau hiéu sinh tdn binh thuong va dic

diém trén siéu &m 2D va Doppler binh thuong.

béi voi viée phan do rbi loan chuc nang tam truong, khuyén cdo xac dinh muc do réi loan
chtc ning tdm truong dya trén su hién dién hay khong cua ap luc d6 day thét trai ting nhu 1a
budc dau tién. DU van téc lan truyén cua dong mau ha van hai 14 (flow propagation velocity —
Vp), va thoi gian TE-e” hitu ich trong vai trudng hop, nhung viéc thuc hién hai chi s6 nay kho
khan nén chung khong dugc khuyén khich thuc hién va phan tich mot cach thuong quy. Khuyén
c40 dd dua ra nhimg so do d& ap dung ddi véi hau hét cac bénh nhan méc bénh tim. Du di ¢b
gang, cac so dd van khong dat d chinh xac 100%. Dé ap dung khuyén céao mot cach thanh cong

nhét, ki thuat vién siéu am can c6 su hiéu biét vé sinh ly hoc, cac yéu té anh huéng dén céc



thdng s6, nhiing tinh hudng 1am giam do tin cdy, ky thuat va phan tich cac tin hiéu trén siéu am

hai chiéu va Doppler.

Nhitng phan sau 4p dung trong dan sé bénh nhan chung , khéng ding trong nhitng bénh dic

biét hay rdi loan nhip. Nhitng bénh ly va réi loan nhip nay s& duoc trinh bay trong phan sau.

Il. CHAN POAN ROI LOAN CHUC NANG TAM TRUONG O BENH NHAN CO CHUC
NANG TAM THU THAT TRAI BINH THUONG

Su phan biét gitra chic ning tam truong bat thudng va binh thuong kho khin do su chong
lip giita gia tri cac chi s& Doppler & ngudi khoe manh va nhimg ngudi réi loan chirc ning tim
truong. Hon nita, viéc 130 hoa binh thuong cd lién quan dén mot sé thay doi trong tim va hé
mach mau, dic biét giam thu dan that trai c6 thé din dén rdi loan chirc ning tam truong. Vi vy,
kiéu d6 day ¢ nguoi 16n tudi gidng nhu réi loan chirc ning tim truong nhe ¢ nhitng bénh nhan
tré tudi hon (40 — 60 tudi), va can chu ¥ dén tudi tac khi danh gia thong sb lién quan dén chac

nang tam truong(51-65).

Co ché réi loan chirc ning tAm truong & ngudi 16n tudi khoe manh it van dong dudng nhu
mot phan 1a do thét trai ting do cang nhiéu hon so v&i ngudi tré hon(63). O ngudi 16n tudi, cling
c6 thé cd cham thu dan co tim, ddn dén giam ty 1& E/A cua van hai 14 va van téc é (hinh 4),
nhung dir liéu lién quan dén tudi tac va thu din co tim khéng phai liic ndo ciing c¢6 trong cic
nghién ctru(64). Hon nira, nguoi 16n tudi khoe manh ¢6 thé c6 bénh 1y dong mach vanh khéng
dugc chan doan hoic cac réi loan dudi 1am sang 1am cho tam cua gigi han binh thuong rong ra.
Tuy nhién, vai chi sé, it phu thudc tudi tac , bao gom ty Ié E/e’, hiém khi > 14 ¢ ngudoi binh
thudng(52), thay doi van tbc mau qua van hai 14 véi nghiém phép Valsava va hiéu sé thoi gian
gitta song Ar tinh mach phdi va séng A van hai 1a. Nghiém phép Valsava c6 thé gitp phan biét
d6 day that trai binh thuong voi d6 day gia binh thuong (va d6 day that trai han ché c6 hdi phuc
hay khong) vi giam ty 1& E/A > 50%, khong do su hop nhat cia van toc E va A, rat dac hiéu cho
&p luc a6 day that trai ting va ung ho viéc chan doan rdi loan chic niang tim trwong (Hinh 5 va
6). Nghiém phéap nén duoc chuan héa bing viéc su dung Doppler xung ghi lién tuc dong mau
qua van hai la trong 10 gidy trong sudt pha bién dang caa nghiém phéap (1,14). Tuong ty, ting
hiéu sb thoi gian song Ar tinh mach phdi va va thoi gian song A van hai 14 dac hiéu cho ap luc
cudi tim truong thét trai tang va rdi loan chic ning tAm truong. Ap luc tdm thu dong mach phéi
(PASP), trir bénh Iy mach méau phdi, c6 thé xac dinh bénh nhan c6 ap luc d6 day that trai ting khi
nghi, gia tri p luc dong mach phoi tam thu wéc tinh twong d6i phu thudc tudi (bang 3). G nhiéu

bénh nhan, nhitng thay d6i cu tric that trai va nhi trai c6 thé gilp phan biét giita chuc ning tim



truong binh thudng va bat thuong(1). Tuong tu V6i I6n nhi tréi khi khéng c6 rdi loan nhip nhi
mén tinh, thuong 12 dau hiéu chi diém cua ting ap luc nhi trai man tinh hozc kéo dai, 16n that tréi
bénh 1y thuong c6 lién quan véi do cing that trai ting va rdi loan chic ning tdm troeong(1). Hon
nita, & bénh nhan suy tim ¢ phan xuét téng méu bao tén (HFpEF), chirc ning that trai toan bo
theo chiéu doc thudng giam va do do c6 thé duoc sir dung dé phan biét giira chirc ning co tim
binh thuong va bt thuong(66). Mic du khéng mét chi sé cua chic nang tim truong that trai,
chtrc ning tdm thu theo chiéu doc that trai bat thuong c6 thé dugc chan doan nhd vao do su di
chuyén cua mat phang vong van hai 14 bang M mode, vén téc tam thu cua vong van hai 14 bang
Doppler mé, va bién dang theo chiéu doc toan bo that trai (GLS) bang siéu am danh dau md. Céc
phuong phéap nay khong duoc kiém chang rong rii, nhung & bénh nhan cé phan xuat tbng mau
binh thuong va dir liéu khong két luan duoc sau khi danh gia d6 ddy tim truong va dic diém cua
GLS giam va van téc s’ giam cd thé dugc sir dung trong chan doan réi loan chirc ning co tim.
Bién dang theo chiéu doc giam ¢ bénh nhan cd phan xuét tdng mau bao tén da co6 mat trong
nhiéu nghién ctru va da chitng minh van téc vong van hai 1a tim thu giam & nhém bénh nhan
nay. Piéu nay phl hop véi viéc chirc ning tim thu va chirc ning tim truong c6 lién quan chit

ché vaéi nhau.

T6m lai, bon théng s6 sau nén dugc danh gia khi xac dinh chirc ning tim truong 1a binh
thuong (hinh 7) hay bat thuong. Su hién dién cua nhiéu dic diém bat thuong ciing nhu diém cat
véi @6 chuyén biét cao ddi vai bénh co tim dugc khuyén cdo dé giam chan doan dwong gia roi
loan chirc ning tim truong. Bbn thong sé duoc khuyén céo va diém cit bat thuong cua ching 1a
van téc e’vong van hai 14 (e’ vach < 7cm/s, e’ bén < 10 cm/s), ty 1& E/e’ trung binh > 14, chi sb
thé tich nhi trai tbi da > 34 ml/m2, va van toc tdi da dong hé van ba 14 > 2,8m/s. Theo quan
diém chuyén gia trong khuyén céo nay, ty Ié E/e’ trung binh duoc khuyén ap dung vi noé don
gian. Mac du ty 1& E/e’ ¢6 thé do duoc & vong van vach hay bén, binh thuong van téc vong van
bén cao hon, ty 1¢ E/e’trung binh > 14 duoc ding trong toan bo khuyén céo nay va phu hop voi
nhitng nghién ctu gan ddy ¢ nguoi binh thuong(52). Khi chi ¢ van téc e’ vach hay bén, ty 18
E/e’bén > 13 hay ty 18 E/e’ > 15 duoc xem nhu bét thuong. Gia tri nay ap dung & nhirng phong
siéu &m chi sir dung van tdc vong van hai la vach hoic bén. Bén trén 1a nhitng hudng dan chung
cho ty Ié va van téc vong van hai 14. Diém cat theo tudi nén duoc xem xét khi danh gia & ngudi
I6n tudi. Chi s6 thé tich nhi trai ti da, chi khong phai dudng kinh trudc sau cua nhi trai do bang
M mode, duoc khuyén dung vi nhi trai c6 thé chi Ién vé huéng bén — gitra va trén — dudi, lam

tang thé tich nhi trai trong khi duong kinh trudc sau caa nhi trai van trong giéi han binh thuong.



Chtre ning tim truong cua that trai binh thudng néu hon nira thdng sé do dugc khdng gap
diém cit xac dinh chirc nang bat thuong. Viéc danh gia nay khong két luan duoc néu phan nua
thong sé khdng gap diém cat (hinh 8A). Chang han, mot bénh nhan 60 tudi c6 van téc e’ véach 6
cm/s, ty 1é E/e’ vach 10, chi s thé tich téi da nhi trai 30 ml/m2, nhung khong c6 tin hiéu hé van

ba 14 dugc ghi nhan cd chic nang tdm truong binh thuong.
Nhirng diém chinh

1. Bén thdng sé dugc khuyén cdo trong danh gia réi loan chirc ning tim trwong va diém cit
gid tri bat thuong cua ching 1a van téc e’vong van hai 1&; e’vach < 7 cm/s, e’ bén < 10 cm/s, ty 1é
E/e’ trung binh > 14. Chi s thé tich nhi trai > 34 ml/m2, va van tdc téi da dong hé van ba 14 >
2,8m/s.

2. Charc ning tdm truong that trai binh thuong néu hon phan nira théng sé do duoc khéng gap
diém cat xac dinh chirc ning bat thuong. Réi loan chirc ning tim trvong dwoc chan doan néu
hon nira s6 thdng sé do duoc gap diém cit ndy. Viéc danh gia nay khong két luan dugc néu phan

nira thong s khong gap diém cit.

Bang 1: Nhitng phuong phap siéu 4m hai chiéu va Doppler trong danh gia chtrc ning tim
truong that tréi
Théng s6 Piéu kién can co Phan tich

Vantoctéida 1.Mat cit bon budng tr mom c6 mau véi  Van téc toi da vao dau tam
séng E (cm/s)  Doppler xung thiang hang tdi wu véi dong mau.  truong (sau soéng T trén
ECG) ¢ by dau tién coa

phd song.

2.Cong Doppler xung (kich thugc truc 1-3

mm) giita hai dau 14 van hai la.

3.Sir dung muc loc tin hiéu thanh thap (100-
200 MHz) va do thu thap tin hiéu thap.

4.Phd soéng téi wu khong nén c6 gai nhon
(spike)

vantoctéida 1.Mat cit bon budng tr mom c6 mau voi  Van téc tdi da vao cudi tam
ciia séng A Doppler xung thang hang tdi wu voi dong mau.  truong (sau soéng P trén
ECG) ¢ by dau tién coa

phd song.

(cm/s) 2.C6ng Doppler xung (kich thuéc truc 1-3

mm) giita hai dau 14 van hai la.



Thoi gian
song A van

hai 1a (ms)

Ty I¢ E/A van
hai 14

Thoi gian
giam téc van
hai 14
(DT)(ms)

Van tdc séng
e’ trén
Doppler mé

(cm/s)

3.Str dung muc loc tin hiéu thanh thap (100-
200 MHz) va gain tin hiéu thap.

4.Phd soéng tdi wu khong nén c6 gai nhon
(spike)

1.Mat cit bon budng tr mom c6 mau Voi

Doppler xung thang hang téi wu voi dong mau.

2.Cong Doppler xung (kich thugc truc 1-3
mm) ngang mac vong van hai 1& (dir liéu bi
gidi han vé viéc so sanh thoi gian khi dit cong

Doppler ngang mtic vong van va dau 14 van)

3.Sir dung muc loc tin hiéu thanh thap (100-
200 MHz) va gain tin hiéu thap.

4.Phd song téi wu khong nén c6 gai nhon
(spike)

Xem phan trén ky thuat téi wu van téc song E
va A.

Mit cit bon budng tr mom: cong Doppler

xung gitra hai dau |4 van hai l4.

1.Mat cat bén budng tir mom: cong Doppler
xung (thuong cé kich thudc truc 5 — 10 mm) &
phan day vach lién that va thanh bén vi vay co

thé tinh duoc e’ trung binh.

2.Str dung hé thdng siéu am thiét lap do loc
thanh va d6 thu thap tin hiéu thap nhat.

3. Dang phd s6ng ti uu nén rd nét va khong co

gai nhon hay c6 bong.

Khoang cach thoi gian tor
khi khoi phat song A dén
khi két thac séng A ¢
duong ngang 0. Néu séng
E va A hop nhat (van téc
song E > 20 cm/s khi sdng
A bit dau) Thoi gian song
A thuong s& dai hon vi thé
tich nhat bop dd day nhi

tang.

Van téc song E van hai 14

chia van téc séng A

Khoang cach thoi gian tir
dinh séng E doc theo dbc
d6 day that trai dén duong
ngang c6 van téc bang 0.

Van toc toi da vao dau tam
truong & bo dau tién cua

phd song.

E/e’ van hai 14 Xem phan trén k§y thuat téi wvu van téc séng E Van tc séng E van hai &



Chi s6 thé tich
nhi trai tbi da

(ML/BSA)

Song S tinh
mach phoi

(cm/s)

Song D tinh
mach phéi

(cm/s)

Thoi gian AR
tinh mach

phéi (cm/s)

Ty 18 S/D tinh

mach phéi

vae

M3t cit bon budng va hai budng tir mém: can
dung hinh 1-2 khung trudc khi mo van hai la.

Thé tich nhi trai nén dugc do trong mat cat c6

duong kinh ngang va doc cua nhi trai toi da

1.Mat cit bén budng tir mém c6 mau véi cong
Doppler xung (kich thudc truc 1 — 3 mm).
2.Cong Doppler duge dat vao sdu 1 — 2 cm
trong tinh mach phoi trén phai (hoac trai)

3.Sir dung hé théng thiét 1ap do loc thanh thap
(100 — 200 MHz) va d6 thu thap tin hiéu thap.
4. Phé song tbi wu khong co gai nhon

Gidng nhu song S

Mit cit bon budng tr mom: cong Doppler
dugc dat vao sdu 1 — 2 cm trong tinh mach
phoi trén phai (hoic trai), chi y tin hiéu nhiéu

do cur dong thanh nhi trai.

Xem phan trén diéu kiéu téi wu van téc song S

va D tinh mach phoi.

chia van téc séng e’vong

van hai 14

Phuong phap dia va co
hiéu chinh theo dién tich da
co thé. Khéng tinh tiéu nhi
nhi trai hay tinh mach phoi
khi v& nhi trai & mat cat hai
budong va bdn budng tir

mom.

Van téc tdi da vao dau tam
truong & bo dau tién cua

phd séng.

Van toc toi da vao dau tam
truong sau khi van hai 14
mé & bd dau tién cua phd
song.

Khoang thoi gian tur luc
khoi phat song AR dén khi
két thic song AR & duong
ngang 0.

Van téc song S chia van
tbc song D hoac tich phan
van téc song S chia tich
phan van téc séng D



Doppler lién
tuc: van toc
dong mau qua
van ba |4 tam
thu (m/s)

Nghiém phap
Valsava

Chi s6 phu

Van toc lan
truyén dong
mau caa dong
hé van hai 14
do bang M
mode mau

(cmls)

Thoi gian thw
din dong thé
tich (IVRT)

Thoi gian E-e’

1.Mat cat canh wc va mat cat bon budng tur
moém c6 mau dé dat duoc van téc Doppler cao

nhét véi Doppler lién tuc.

2.Diéu chinh gain va d6 twong phan dé hién thi

toan bo pho ma khéng cé gai nhon

Ghi lién tuc khi hit sau t6i da va khi bénh nhan
thd ra manh trong 10 gidy bang miéng va bop

mii lai

M3t cat bén budng tir mém c6 mau, dit con tro
M mode vao dong mau ha van hai 1, chuyén
duong ngang trén thang mau theo hudng dong
ho van hai 14 dén thang van téc thip hon, luc

nay do van tbc dong hé van hai 1a dé/vang

Mit cit 5 budng tir mom, dung Doppler lién
tuc va dit cong Doppler vao budng tdng that
trai dé hién thi ddng thoi giai doan két thlc
tbng mau vao dong mach chu va bat dau dong

mau qua van hai la.

M3t cat bn budng tir mom véi cong Doppler
dat thang hang voi dong mau qua van hai 14 &
dau 1a van va dung Doppler mé do van téc

vong van hai la ¢ vach va bén

Van téc t6i da trong sudt
tam thu & bo dau tién cua

phd séng.

Thay dbi van téc song E va
ty 1¢ E/A van hai la trong
lac cang tdi da va sau thu

dan

Déc cua dong hé van hai 14
tir mat phang van hai 14 vao
trong budng nhi trai vao
dau tam truong ¢ khoang

cach 4cm

Thoi gian tir khi dong van
doéng mach chu dén khi mg
van hai 14. Nén dit van téc

ludt 100mml/s.

Khoang thoi gian gitra dinh
song R trong phac bo QRS
va bit dau van téc séng E
van hai l& trir khoang thoi
gian gitra phic bo QRS va
bit dau van téc séng e’.
Khoang cach RR nén
tuong thich va diéu chinh

d6 thu thap va do loc, tranh



tang do thu thap va do loc.
Nén dat tbc do ludt

100mml/s.

A, d6 day nhi; AR, trao nguoc nhi trai; BSA, dién tich da co thé; CW, song lién tuc; D, tim
truong; e’, dau tam truong; E, dd day som; ECG, dién tam dd; IVRT, thoi gian thu dan ddng thé
tich; LA, nhi trai; MV, van hai l4; PV, tinh mach phéi; PW, Doppler xung; S, tdm thu; TDI, hinh

anh Doppler m; TR, hé van ba la.

Tat ca ban ghi Doppler va M mode nén dit van téc luét 100 mm/s.

LV LA LV+ LA

sl

LV A-wave

Hinh 1: (Tréai) Ban ghi &p luc cudi tim truong that trai. Miii tén chi &p luc téi thiéu that trai
(min), song d6 day that trai nhanh (RFW), &p lyc thit trai trude lac nhi thu (pre-A), song A nho
I&n véi nhi co va ap luc cudi tim truong (EDP). (Giita) Ban ghi &p luc nhi trai thé hién song “V”
va “A” duoc danh dau cung véi déc xubng caa Y va X. (Phai) Ban ghi ap luc nhi trai va that tréi
ddng thoi cho thay chénh &p qua van hai 14 som va mudn. Luu ¥ rang ap luc “song A” nhi trai di
truge dudng ting cudi tim truong cua ap luc that trai (song A that trai). LV, that trai. LA, nhi

trai.

1. PANH GIA BANG SIEU AM AP LUC PO PAY VA MUC PQ ROI LOAN CHUC
NANG TAM TRUONG THAT TRAI

Nhitng théng sé co ban dé danh gia chirc ning tAm truong that trai gom van toc dong mau



qua van 2 14, song e’ & vong van 2 14, ty 1é E/e’, van tc ti da dong ho 3 14, chi sé thé tich tbi da
nhi trai (hinh 8B). Nhitng théng sé hd trg khac gdm dong mau tinh mach phdi va ciing nhu cach
xéac dinh giam nhe chirc nang tdm thu, bién dang chung theo chiéu doc cua that trai bang siéu am
tim danh diu md. Do nhitng bénh nhan phan suit tbng mau (PSTM) that trdi giam ciing c6 suy
chtrc nang tam truong (vi du hinh 9-11 cho suy tim ¢c6 PSTM giam), viéc danh gia c6 tap trung
khac hon ¢ nhitng bénh nhén c6 PSTM binh thuong (>50%) (vi du hinh 12-15 cho suy tim
PSTM bao t6n). Ly do chinh danh gia chtrc nang tAm trwong ¢ bénh nhan PSTM giam 1a uéc
lwong &p luc @6 day thit trai. Tuong ty nhu mot sé nhém bénh nhan khéc, viéc tim ra sy nhat
quan gitra cac thong sb khac nhau rat quan trong. Khi ap dung céch tiép can phéi hop nay, c6 thé
c6 duoc &p luc d6 day thét trai udc lugng dang tin cdy & hau hét bénh nhan.6” Xuét hién nhiing
tinh huéng ma khi d6 ap luc nhi trai (ALNT) va ap luc cudi tim truong that trai khac nhau, va
boi vi ALNT c¢6 lién quan tét hon vai &p luc trung binh mao mach phéi bit va c6 triéu chung
sung huyét phéi tai thoi diém lam siéu am, luu @b chan doan duoc trinh bay bang cach uéc luong
&p luc trung binh nhi trai trudc tién. Tiép can bat dau bang dong mau qua van 2 14 va ap dung
trong trudng hop khong ¢ rung nhi (RN), bénh van 2 14 nang (vdi hoa vong van 2 14 it nhat muc
d6 trung binh, hep 2 14 bt ky mtrc d6, ho van 2 14 muc d6 trung binh tro 1€n, stra van 2 14, hay
thay van 2 14 nhan tao), dung cu hd tro thét trai, bléc nhanh trai va tao nhip tht.

Luu d6 dua ra dya trén sy dong thuan cua cac chuyén gia va chua duoc thdng qua. Bai vi suy
chtc ning tam truong 1a két qua cua bénh 1y co tim ¢ nhitng bénh nhan c6 PSTM giam hay bao
ton, cach tiép can twong ty phan ndo cd thé xem xét & nhitng dan s nay. Khi phd dong mau qua
van 2 14 ¢6 ty 1¢ E/A < 0.8 kém véi van toc dinh song E < 50 cm/gidy, nghia 1a ap luc trung binh
nhi trai 1a binh thudng hodc thap. Muc do réi loan chic ning tim truong twong tng do 1. Khi
dong mau qua van 2 14 ¢ ty 18 E/A > 2, ap luc trung binh nhi trai ting va tuong ang vai réi loan
chirc ning tdm trwong do I11. O nhitng bénh nhan nay, thoi gian giam téc DT thudng ngan (<160
ms) nhung mot sé bénh nhan c6 thé DT > 160 ms khi van toc séng E >120 cm/gidy vi né can
thoi gian 1au hon dé séng E cao giam téc. Trong tinh hudng nay, nhém bién tap dé nghi chi sir
dung ty 18 E/A dé phan d6. Mit khac, thoi gian giam téc DT qua van 2 14 nén duoc ding dé danh
gia chirc ning tAm truong that trai & nhitng bénh nhan méi chuyén nhip xoang c6 van téc song A
qué thap do nhi trai bi do lac 1am siéu 4m tim, dua dén ty I¢ E/A > 2.0 du khong co tang ap luc
d6 day that trai (hinh 16). Luu ¥, nhimg ngudi tré (< 40 tudi), ty 16 E/A >2 cd thé 1a binh thuong,
vi thé & nhom tudi nay can tim thém nhiing diu hiéu khac cua rdi loan chirc nang tim truong.

Quan trong, nhitng ngudi binh thudng cé van tdc song e’ tai vong van binh thudng, ¢ thé ding



dé két luan chirc nang tAm truong binh thuong.

Khi dong méu qua van 2 1a c6 E/A < 0.8 va van téc dinh séng E > 50 cm/gidy, hoic néu ty
Ié E/A > 0.8 nhung < 2.0 can thém nhiing ddu hiéu khac dé danh gia chinh xac. Chung toi dé
nghi nhitng théng sb sau: van tdc dinh cia dong hé 3 1a do bang Doppler lién tuc, do nhiéu mat
cit, ty 1é E/e’ va chi sb thé tich ti da cna nhi trai. Van toc tdi da cua dong ho 3 14 > 2.8 m/giay la
c6 tang ap luc d6 day that trai, két luan tuong tu khi ty 1& E/e’ ting. O nhitng bénh nhan khi mét
trong 3 tidu chuan chinh khong c6 dugc, ty 1& van toc téi da tAm thu trén van téc téi da tim
truong cua phd tinh mach phdi hay tich phan van téc theo thoi gian tim thu trén tam truong < 1
1a c6 tang ap luc do day that trai. O nhimg nguoi tré khoé manh (<40 tudi), ty I¢ tam thu/tam
truong tinh mach phdi ¢ thé < 1, nhung c6 nhitng dau hiéu binh thuong khac nhu van téc song
e’ & vong van 2 1& hay chi s6 thé tich t6i da nhi trai rat it khi gdy map mo 13n 16n. Quan trong,
nhitng thong sé da dé cap ¢ trén nhu van tc toi da dong ho 3 1a do bang Doppler lién tuc gidp
wdc lugng tryuc tiép ap luc thm thu dong mach phoi khi két hop véi &p luc caa nhi phai. Bai vi
bénh tang ap dong mach phdi khdng qua phd bién di kém voi PSTM giam, nén khi &p luc tam

thu dong mach phoi tang c6 nghia 13 ap lyc nhi trai ting.

Néu tit ca ba théng sé co ddy du dé bién luan két qua va chi mét trong ba dat dugc gid tri
ngudng, khi d6 ALNT 1a binh thuong va réi loan chirc ning tam truong d6 I. Néu hai trong ba
hoic ca ba dat gia tri ngudng tuong tng thi khi d6 ALNT tang va réi loan chic nang tim truong
d6 11. Néu chi c6 mot thong sb thi khdng nén két luan ALNT va mac d6 rdi loan chirc ning tam
truong va hon nita néu co sy khac biét gitra chi 2 thong sé c6 duoc. Viéc danh gia ap luc d6 day
that trai rit quan trong & bénh nhan suy tim PXTM giam vi n6 c6 thé huéng dan diéu tri noi khoa

thanh c6ng.®

O nhitng bénh nhan c6 PSTM bao ton, danh gia ban dau gidng nhau ¢ bénh canh 1am sang,
dau hiéu siéu am 2D va Doppler mau nhu PSTM, bat thudng van dong vung, phi dai that trai, chi
s6 thé tich t6i da nhi trai va bénh van 2 14 nang dé giup danh gia chic ning tAm truong thét tréi.
Théng tin vé& cau trdc va chirc nang tim ciing nén dugc s dung dé danh gia chic ning tim
truong & bénh nhan suy tim PSTM bao tén. Dic biét [on nhi trai rd rang hon nhi phai & mit cit 4
budng tir mém goi y manh mé tang ap luc d6 day that trdi man tinh, nhung phai loai trir nhiing
truong hop nhu thiu mau, rdi loan nhip nhi va bénh van 2 14. Nhitng nguoi van dong vién cd thé
c6 nhi trai 16n nhung khéng ting ap luc do day thét trai. Tuy nhién, mot chi sb thé tich nhi trai
binh thuong thi khong loai trir réi loan chirc ning tim truong khi ¢6 nhitng ddu hiéu bt thuong

khac. Pac biét, thé tich nhi trai binh thuong thuong gip ¢ giai doan sém rat som cua rdi loan



chirc ning tAm truong va trong nhitg truong hop ting cap tinh ap luc d6 day that tréi. V6i phi
dai that trai (hau hét xac dinh diwa vao khdi lugng co that trai vuot qua gidi han binh thuong theo
gi6i®%), diu hiéu phi dai that trai bénh Iy ciing gidng véi rdi loan chire niang tim truong. Ting ap
luc dong mach phéi tam thu tinh theo dong ha 3 14 (hinh 17) goi y manh ting 4p luc d6 day that

trai néu khong c6 bénh mach mau hay nhu mé phéi di kém.

Tuong tu nhitng bénh nhan c¢6 PXTM giam, ALNT gan nhu binh thuong khi ty 16 E/A <
0.8 kém van téc dinh séng E < 50 cm/gidy ¢ bénh nhan c¢6 bénh tim ciu tric va PSTM binh
thudng. Khi d6 mirc do rdi loan chirc ning tAm truong twong (ng véi do I. O bénh nhan c6 ty 1¢
E/A < 0.8 kém van toc dinh séng E > 50 cm/gidy, hoic ty 16 E/A > 0.8 nhung < 2.0, can khao séat
thém nhitng théng sé khac. Twong ty nhu bénh nhan c6 PSTM that trai giam, bao gdom chi sé thé
tich tdi da nhi trai, van tc toi da dong ho 3 14 va ty 1é trung binh E/e’. Quan trong, ca 3 chi s6
déu cho thay gié tri trong xac dinh bénh nhan suy tim ¢c6 PSTM bao t6n.*>"%" Gi4 tri ngudng
xéc dinh c6 taing ALNT 1a ty sé trung binh E/e’ >14, chi s6 thé tich téi da nhi trai > 34 mL/m? va
dong ho 3 14 > 2.8 m/gidy. Do ty s6 S/D tinh mach phéi thuong < 1 & nhitng nguoi tré khoé

manh, nén chi sé nay it c6 gia tri & bénh nhan cd PSTM that trai binh thuong.

Khi hai trong ba hozc ca ba thong sé gap ngudng chan doan, ap luc trung binh nhi trai ting
va réi loan chirc ning tAm trwong 1a d6 I Nguoc lai, néu hai trong ba hoic ca ba thong sé khong
dat duoc ngudng chan doan, khi d6 ALNT binh thudng va rdi loan chirc ning tim truong 1a do |
Néu mét trong hai thong sé co thong tin trai nguoc nhau hodc néu chi ¢ mot théng sé du chat
lwong phan tich thi khdng két luan dugec ALNT ciing nhu mire d6 rdi loan chirc ning tim truong.
Khi ty 1¢ E/A> 2, r6i loan chirc nang tim truong & do 111. Bang 4 tom tit nhiing du hiéu mong

doi gitip phan do rdi loan chic niang tim truong.



Nhirng diém chinh

1. O bénh nhan c6 PSTM thit trai giam, phd dong méau qua van 2 14 thudng du dé xac dinh
bénh nhan c6 ting ALNT va thoi gian giam téc séng E (DT) l1a yéu té tién doan két cuc rat
quan trong.

2. O bénh nhan c6 PSTM thit trai bao tn, vai thong s6 gdm trén 2D, thudng can dé uéc tinh
ap luc nhi trai.

. O bénh nhan c6 PSTM giam, bénh nhan c6 PSTM binh thudng cé bénh co tim, néu ty 18

w

E/A < 0.8 kém van téc dinh song E <50 cm/gidy thi 4p luc trung binh nhi trai binh thuong hoic
thap va bénh nhan c6 rdi loan chiic ning tim truong do |.

2. O bénh nhan c6 PSTM giam, bénh nhan c6 PSTM binh thuong c6 bénh co tim, néu ty Ié
E/A > 2, p lyc trung binh nhi trai ting va rdi loan chirc ning tim truong do 111. Thoi gian giam tc
DT thuong ngan & bénh nhan c6 PSTM giam va dang d6 day han ché (<160 ms). Tuy nhién, &
bénh nhan c6 PSTM bao tdn, thoi gian giam téc DT ¢ thé binh thudng mac du ap luc d6 day
thit trai tang.

. O bénh nhan c6 PSTM giam, bénh nhan c6 PSTM binh thuong c6 bénh co tim, ty 18 E/A <
0.8 kém van toc dinh song E > 50 cm/gidy , hoic ty I¢ E/A > 0.8 nhung < 2, can ¢ thém

o

nhitng théng sé khac. Nhitng théng sé nay gom van toc téi da dong ho 3 14, ty sd E/e’ va
chi s6 thé tich tdi da nhi trai. Gia tri ngudng dé két luan ting ALNT 14 van téc toi da dong
ho 3 14 >2.8 m/giay, ty s trung binh E/e’ > 14 va chi s6 thé tich tdi da nhi trai > 34
mL/m2. Néu hon phan nira hoic tit ca cac thong sé déu dat ngudng chian doan, khi do
ALNT ting va c6 rdi loan chirc ning tim trueong dok II. Néu chi mét trong ba théng sé co
duoc dat ngudng chin doan, khi d6 thi ALNT binh thuong va réi loan chic ning tim
truong dé |. Trong trudng hop 50% khong twong hop hay chi c6 dugc duy nhat mét thong
sb thi nhitng két qua nay khong du dé uéc tinh ALNT.
-0 bénh nhan c6 PSTM thét trai giam, ty 1é séng S/D tinh mach phdi ¢6 thé dugc sir dung

o

néu mot trong ba théng s6 chinh khong ¢6 du. Ty 1é nay < 1 twong duong véi ALNT ting.

IV. KET LUAN CHUC NANG TAM TRUONG TREN BAO CAO LAM SANG

Mic di vai théng sé danh gia suy chirc nang tAm truong that trai baing phwong phap xam
nhap nhu thoi gian hang dinh thu gian that trdi (t) hay do cing cua budng that trai co thé dugc
suy ra tir két qua siéu am tim Doppler, nhung mdi lién quan giita cac thong sé6 xam nhap va
khong xam nhap khong hoan hao. Hon nira cho téi nay, khong co diéu tri chuyén biét nao cho
nhitng bat thuong nay duoc ching minh c6 loi trong cac tha nghiém 1am sang. Nguoc lai, nhitng

chu thich dac biét vé tinh trang caa ap luc do day that trai thi ¢6 ich hon dé hudéng bac si thu hep



céc chan doan phan biét. Két luan nén 1a mot trong ba lya chon sau: binh thuong, ting hay khong
xac dinh (Bang 5 cho vi du tir mot s6 phong siéu &m vé bao cdo két qua chirc ning tim truong
that trai). Nhom bién tap tin rang nd rat quan trong khi béo co két qua bao gém két luan nay,
dic biét & bénh nhan c6 triéu chung kho thd hay c¢d chan doan “suy tim”. Ngoai ra, mutc do rdi
loan chirc ning tim truong that trai nén kém véi &p luc d6 day thit trai uwéc lwong trong bao cao
két qua. Ly do cua khuyén cao nay dén tir vai trung tdm don 1é va cac nghién ctu dich t& hoc gia
tri tién lugng manh va doc 1ap cua mic do réi loan chirc nang tim truong that tréi trong vai
nhom bénh bao gom suy tim PSTM giam, suy tim PSTM bao ton, va nhdi méau co tim cap.’?¥
Sau cuing, néu kha thi, hay so séanh véi nhitng két qua 1am trude d6 va binh ludn vé thay doi mic
d6 rdi loan chirc nang tam tdm truong hay thiéu viéc do, nén duoc bod sung thém vi né cung cp
thong tin dé quyét dinh diéu tri va tién doan bién ¢ nhap vién vi suy tim va tir vong toan bo

trong tuong lai 8%

C6 thé xem xét tric nghiém ging stc tim truong ¢ nhitng truong hop nam & ranh gioi
(xem phan tric nghiém gang stc tim truong). Hon nita, thdng tim phai c6 thé can trong nhitng
truong hop kho xac dinh néu ap lec mao mach phéi bit ting hodc c6 su khéac biét giira ap luc d6

day that trai va that phai cho thiy ¢ bénh mach mau phdi.

Nhirng diém chinh:

1. Nén két luan chirc ning tdm truong thét trdi mét cach thuong quy trong bao céo két qua
siéu am néu c6 thé, dic biét & nhitng bénh nhan c6 triéu chiing khé the hay dugc chan
doéan suy tim.

>. B40 cdo két qua nén co 1oi binh vé ap luc d6 day that trai va muc do rdi loan chirc ning
tam truong that trai. Néu cd san, nén so sanh véi nhirng két qua truée do6 dé phat hién va

nhan xét vé murc do thay d6i chic ning tim truong theo thoi gian.




Bang 2: Loi ich, thuan loi va han ché cia cac thong sb sir dung dénh gi4 chirc nang tim truong thét trai

Thong sé Ung dung va co so sinh ly bénh Thuan lgi Han ché
Van tc song E Van tbc séng E phan anh chénh &p luc TT- NT 1. Tinh kha thi va tinh lap lai. 1. O bénh nhan bénh mach vanh va bénh co tim phi dai
trong o la giai doan dau tam truong va bi anh huong boi swthay o trong toc 2. O bénh nhan BCTDN va PSTM thit tréi giam, van c6 PSTM thit trai >50%, van toc van 2 14 tuong quan kém véi
do thu gidn that trai va ap luc nhi trai. toc van 2 14 twong quan tot hon véi 8p lyc d6 day TT, ap luc d6 day that trai.
phén loai chirc nang va tién lugng hon 1a PSTM. 2. Nhiéu kho khan khi 4p dung cho bénh nhén rdi
loan nhip.
3. Anh huong tryc tiép boi sur thay doi thé tich va mic
d6 dan hoi cua that trai.
: . 4, Phu thugc vao tudi (giam dan theo tudi).
Van toc song A Vén toc song E phan &nh chénh &p wre TT-NT Tinh kha thi va tinh I3p lai 1. Nhip nhanh xoang, bléc nhf thit d | va méy tao nhip c6
2la trong giai doan cudi tam trurong, bi &nh hwdng bdi thé gay ra su hop nhit ciia song E va A. Néu van téc dong 2 14 l(c bit dau nhi thu > 20 cm/s, van téc séng A c6 thé tang.
6 chun gian va chtrc nang co bop that trai. 2 Khéng ap dung & bénh nhan rung/cudng nhi.
3. Phu thugc vao tudi(tang dan theo tudi).
TyIeE/A214 Ty I¢ song E/A va thoi gian DT duoe ding dé xac dinh dang 1.  Tinh kha thi va tinh 1&p lai 1. Mbilién quan dang chtr U cdia chire néng tam trwong thét tréi
d6 day: binh thuong, réi loan thu gian, gia binh thuomg va o day han ché. 2. Cung cAp thang tin chAn doén va tién lgng. lam khé chdn doan phan bigt d& day binh thwong véi gid binh
3. O bénh nhan BCTDN, dang dd day cé twong quan tét hon thudng, dac biét khi PSTM thét trai binh thwdng ma khdng co

Vi ap lwc d6 ddy, phan loai chirc nang va tién lwong so véi thém thong sb nao khéc.

PSTM that trai. 2. Néu van téc dong hai 14 ldc bat dAu nhi thu > 20
4, Dang dd day han ché két hop véi dan nhi trai & ngudi c6 cmis, ty 1& E/A sé gidm do hoa I&n véi nhau.

PSTM binh thwong c6 tién lwong x&u twong tw nhw d6 day 3. Khong ap dung & bénh nhan rung/cudng nh.

han ché trong BCTDN. 4, Phu thudc tudi (gidm dan theo tudi).
Thoi gian giam téc song E 1. Tinh kha thi va tinh 13p lai. 1. Thoi gian DT khang lién quan 4p lwc cudi tam trrong that tréi
21aDT Thei gian DT bj anh hwéng béi thu gidn thAt trai, ap lec tam 2. Thoi gian DT ngén & bénh nhan PSTM thét tréi gidm cho - & nguei PSTM thét tréi binh thurong.
trwrong that trai sau khi van 2 1a m& va do cieng thAt tréi. thay taing &p Iwrc cudi tam trrong thét trai chinh xéc cao cho €& 2. Khang nén do song E va song A dinh voi nhau do khong
nhip xoang va rung nh. chinh xac.

3. Phuy thugc tudi (ting dan theo tudi).

4. Khong ap dung néu c6 cudng nhi.

1. Khdng phai tat c& bénh nhan c6 thé 1am nghiém phap
nay day dd. BN phai lam ra va gitk sw tang &p luc trong long
ngwe day dd, va ngwdi kham can phai dat civa s& Doppler

Gilip phén biét dang db day binh thuwéng voi gid binh thudng. TYEEAGEM
>50% hay téng van tbc song A trong lic lam nghiém phap, khong
lam séng E dinh vao A, thi rat dac hiéu cho ting ap Iwc db day that

Thay déi dong mau qua van
2 1a v&i nghiém phéap
Valsalva.

Khi thuc hién dudi di diéu kién chuén (gitr &p luc trong long
nguc 40 mmHg trong 10 gidy) gitip chin doan chinh xé4c ting
ap luc d6 day thit trai.

tréi. xung ding vi tri gitra dau 2 & van 2 4 trong suét nghiém
phap.
2. Danh gia kho khan néu lam khong chuan.

Cham thw gidn that trai dang k& trong tang ap Iwe db day that tréi Hiém thiy trong chirc nang tim truong thét tri binh thuong

cho phép tiép tuc db day that dén gidra tam trrong VA tao ra van

il khi bénh nhéan c6 nhip tim cham, nhung khi d6 n6 thuong <
toc “L". Bénh nhan thwéng o nhip cham.

van téc séng “L" van 214 Khi xuét hién ¢ bénh nhan biét c6 bénh tim trude do (vd, day 20 |
that trai, bénh co tim phi dai), no dac higu cho ting ap luc d6 cmgiay.

ddy thit trai. Tuy nhién, do nhay nhin chung thip.

Thoi gian IVRT IVRT< 70msec & nguoi binh thwong va kéo dai & bénh nhan 1. Hoan toan kha thi va c6 tinh Izp lai. 1. Thoi gian IVRT bj dnh huang mot phan bai nhip tim
¢6 6i loan thu gidn thét trai nhung ép lyc d6 ddy thit tréi binh thuong. Khi ALNT ting thoi 2. IVRT c6 thé dugc két hop véi nhimg thong s6 khac va huyét &p dong mach .
gian IVRT rut ngan lai ctia dong van 2 14 nhu ty 16 E/A dé udc tinh ép hye d6 day 2. Nhiéu khé khan hon khi do va dién giai két qua khi

thét tréi trong suy tim PXTM giam nhip tim nhanh.



va thoi gian ndy twrong quan nghich vai ap lye d6 day that tréi ¢
bénh nhan c6 bénh tim.

Van toc Doppler md do & C6 sy lién quan chat ché gitra e’ va thai gian thu gian that tréi ¢

vong van 2 la dau tim  dinh (t) thay trén ca dong vét va con ngudi.

truong; €
hdi phuc va ap luc d6 ddy.

Ty lé E/e’ van 2 14 Van tée e ¢ thé duoe dung dé hiéu chinh tac dong cda thu

gi&in that trai trén van tbc song E, va ty 1& Ele’ ¢d thé dworc dling dé tién doan ap Iwc d day that 2,

trai.

Khoang thoi gian Te.-e- c6 thé xac dinh bénh nhan réi loan chirc nang tim truong
do khai phat cham van téc séng e so véi khai phét van tc séng E van 2 I4.

Chi s6 thé tich téi da nhi Thé tich nhi trai phan &nh hau qua tich luy cla tang 4p Iwc db day 1.
that trai theo thoi gian. Thé tich nhi tréi tang 1a mot dau hiéu tién 2.
doan ddc lap cdia tr vong, suy tim, rung nhi va dot quy, do thi€u mau nang tam truong tht tréi va sy man tinh ctia bénh.

trai

cuc bo.

3. C6thé dwoc két hop v&i ép lwc cudi tam thu that trai 4. Cho két qua khéc nhau khi sCr dung Doppler xung hay
dé& wore tinh thoi gian thw gidn that tréi cd dinh. lién tuc.

4. C6thé ap dung cho bénh nhan hep van 2 4 ¢6 c6 méi lién

hé giéng nhau v&i &p Iuc dd day that trai dwoe mo ta & trén.,

5. O bénhnhan hé van 2 |4 va nhirng ngudi sau thay hay

stra van 2 14, c6 thé dworc két hop v&i Te.e d& woctinh &p luc

d6 day thét trai.

1. Khathi vz‘g c6 tinh lap lai ’
2. Ap lyc db day that trai c6 anh huong it trén " khi c6 1. M(rc d0 chinh xéc han ché & bénh nhén c6 bénh
kém rdi loan thu gidn that tréi. mach vanh va réi loan van déng viing tai noi dat civa sb do,

Yéu t6 huyét dong quyét dinh van téc e” gom thu gian that tréi, lyc 3. it phu thudc tai hon nhing thong so Dopper kinh  v0i hod vong van 2 14 nang, vong van nhan tao, van 2 la nhan

dién. tao, bénh mang ngoai tim.
2. Candatcira sb do it nhat tai 2 diém véi vi tri chinh xac
va kich thwére clra s6 14y mau do dd Ion.
3. Giatri nguwdng khac nhau phu thudc vao vi tri lay mau do.
4, Phuy thudc thudi (giam theo tudi).

1. Kha thi va cd tinh lap lai. 1. Ty lé E/e’ khong chinh x4c & ngudi binh thuong,

Gid trj trung binh ciia ty s6 Efe’<8 thwong cho biét 4p bénh nhan c6 v6i hod vong van nang, bénh van 2 13 va
hrc d6 ddy thét trai binh thuong, gia tri > 14 dac hiéu cao bénh mang ngoai tim.
cho tang ap lwc db day thét trai. 2. Gia tri “ving xam” ma khi d6 4p luc d6 day
that trai khong xac dinh dugc.
3. Do chinh xac gidm & bénh nhan c6 bénh mach vanh, bat
thwérng van déng viing tai ché dat mau do.
4.  Giatri ngwéng khéc nhau phu thude vao vi tri dat mau do.
— - — . . Nhiéuthir thich dé ldy duoc tin hidu tét voi wu y dic biét téi
1. Ty I€IVRT trén Te. ¢ thé duoc sir dung d€ woe tinh &p v; 4 gain, loc ciing nhu khoang RR tring khép nhau.
luc do day that trdi ¢ ngudi binh thuong va bénh nhan bénh
van 2 la.
2. Tee co thd dwoc diung dé chan doan phan biét
bénh nhan bénh co tim han ché cé khoang thoi gian kéo
dai v&i bénh mang ngoai tim co that thwdng khong kéo dai
thoi gian nay.
Kha thi va c6 tinh Idp lai. 1. Nhi tréi dan gap trong nhip tim cham, tinh trang cung lwgng
Cung c&p thong tin ch&n doan va tién lwong v& réiloan chire  cao, ghép tim v&i k§ thuat 2 nhi, rung/cudng nhi, bénh van 2 I&
n&ng, méc du chirc ndng tam trwong that trai binh thudng.
3. Mat cét 4 budng mém cho cai nhin wéc chirng kich 2. Lén nhi tréi cling g&p & van dong vién tap luyén nang co
thwdc nhi tréi va nhi phai, gidip xac dinh I&n nhi trai. nhip tim cham va co thé chiva nhiéu nwére.
3. Chéat lwong hinh anh khong dat mikc t&i wu nhuw
nhi tréi thu nho lai, thtr thach vé& mat k§ thuat lam hinh
anh khong rd nét.
4. Kho khan khi do thé tich nhi trai & bénh nhan phinh BMC
len va xubng, clng nhw phinh I&n vach lién nhi.

(Continued )




Bang 2 (Tiép theo )

Théng sé Ung dung va co sé sinh ly bénh Thuan loi Han ché

Tinh mach phdi: tam thu (S), tam Van téc séng S(téngS1vaS2)bi anh hwéng bdinhiingthay 1. Giam van toc S, ty 1& S/D < 1, va phan xuét dd day tam 1.  Tinh kha thi khi ghi phd tinh mach phdi c6 thé

trwong ddi ALNT, sw co bop cGa nhf trai, sw co bop cha thattraiva  thu( VTl tam thu /tdng VTI dong mau di t&i trwérc) < 40% cho thay ting khong dwore t&i wu , d&c biét & bénh nhan nam khoa

(D), vatylé sib that phai. &p lurc trung binh nhi tréi v&i gidm PXTM that tréi. cham sac tich cure.
Van téc song D bi &nh hwéng chd yéu béi do chun gian va dd 2. & bénh nhan rung nhi, thoii gian giam tbc DT ctia song D 2. M8i lién quan gica phan xuét db dy tinh mach phdi tam thu va
day thét tréi dAu thm trong va nhiing thay ddi song song clia dong tinh mach phdi c6 thé dworc diing dé wére lwong ap I mao  ALNT it chinh xac & bénh nhan PXTM that trai binh thurong, rung nhi,
né v&ivan toc séng E 2 14. mach phdi bit trung binh. bénh vsn 2 14 va BCTPD.
Gidm chun gidn nhf trai, tang ALNT lién quan v&i gidm van
t6c S va tang van téc song D.

Thoi gian Ar-A S khac biét thovi gian gitka thdi gian dong mau tinh mach 1. Thoi gian Ar ciia TMP>thoi gian song A 2 14 khoang30 1. Kho ghi dwoc day dd thdi gian Ar bing siéu am tim qua

phdi va dong van 2 14 trong ltic nhT co bép co lién quan dén tang &p lwc that tréi béii sw co bop msec cho biét tang &p lwc cudi tam truong that tréi. thanh ngwc & mot s6 bénh nhan.

clia nhi va ap Iure cuoi tam trirong that tréi. S khac biét thoi gian cang dai, ap lwe cudi tam 2. Dac lap voi tubi va PXTM thét tréi. 2. Khang p dung dworc cho bénh nhan rung nhi,

treong that trai cang cao. 3. Chinh xac & bénh nhan h& van 214 va bénh cortim 3. Kho khan khi dién giai k&t qua & bénh nhan co nhip

phi dai. nhanh xoang hay bldc nhi that do | véi séng E va A hod vao nhau.

Van téc dong hé tam thu 6 mdi lién quan chét ché gidva &p lwe DMP tam thu va ALNT do Ap Iwe DMP tam thu o thé dwore diing nhw motthong s6bd 1. Wéc lwong gian tiép ALNT.

van 3 14 do Doppler lién tuc b&ng nhikng phwong phép khong xam nhap. sung cho &p Iwc trung binh nh trai. 2. Khdng phai luon ludn gi dwore hinh &nh tron ven clia dwdng
Trwdrng hop khang 6 bé&nh phdi, &p e DMP tam thu tang goi y B&ng chirng cdia téng &p lwe DMP mang ¥ nghfa tién lwong. vién hé 3 1 mac dul ¢d ding nuwére mudi khudy dong hay chat can
ALNT téng. am tang cwong.

3. V&ihé 314 nang va chénh &p lwc that phai — nhi phai
van téc cudi tam trirong thap, viéc tinh toén chinh xac phu thudc vao cach wéc lwong
dong h& phdi do béing dang tin cay ap lwe tam thu nht phai.

Doppler lién tuc C6 mdi lién quan chat ché gitra &p e DMP tam trwong va &p lwe nhi - Ap lwe DMP tam trwong cé thé duore ding nhu motthong s& 1. Khang phéi lic nao ciing ghi dugc di phé ho phéi tron
trai do bang phwong phéap xam nhap ciing nhur khong xam nhap. b(f) sung clia ap Iwc trung binh nhi trai. ven dui ¢6 diing chét can 4m tinh mach tang cuong.
T(ufyng hop khong c6 bénh phdi, téng ap lwc DMP tam trwong Bang chirng cuia téng ap e DMP mang Y nghia tién lwgng. 2. Viéc tinh toan chinh xac phu thugc vao cach uéc
hang dinh v&i tang ALNT. lugng dang tin cay &p luc trung binh nhi phai.
o TM mau Vp:Vp, ty 18 3. Néu 4p lyc PMP trungsbir}h >40 mmHghaykhan luc mach
ENp mau phoi >200 dynes.s.cm™, Ap luc tdm truong DMP cao hon
khoang >5 mm Hg trén ap luc trung binh mao mach phai bit.
Vp trrong quan vai thoi gian th gian that tréi hang dinh - ) . 1. C6 nhiéu cach khac nhau do sy lan truyén dong mau qua
()a c6 thé dwore ding nhu mét thong so cla thw gidn that tréi. Ty 1€ 1. Vp la chi sO dang tin cdy cta thw gidn that trdi & bénh nhan yan 2 14 t¢i mom tim.
E/Vp twong quan v&i ALNT. c6 PSTM thét tréi giam va thét tréi dan nhung khong dang tin & 2. bénh nhan c6 thé tich va PSTM thét trai binh thuong
bénh nhan ¢d PXTM binh thudng. nhung 4p luc d6 ddy that tréi ting, Vp co thé bi 1am 1a binh
2. Ty I& E/Vp 225 tién doan chinh xac ap lwc mao thuong.
mach phoi bit>15mmHg & bénh nhan PSTM gidm. 3. Tinhkha thi va I3p lai thip.

4, Gac giita con tro TM va dong méu c6 thé gy do sai.

AR, (Atrialreversal): van téc trao ngugc cua nhi trong tinh mach phdi; TMP: tinh mach phdi; DMP: dong mach phdi; ALNT: &p luc nhi tra; PSTM: phan sudt téng mau; TT: thit trai; NT: nhi trai; TDI (Tissue Doppler Imaging):
hinh Doppler md; BCTPD: bénh co tim phi dai; Vp (Flow propagation velocity): vén toc lan truyén cua dong mau ho van 2 14; IVRT (Isovolumic Relaxation Time): thoi gian thu gidn dong the tich.
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Hinh 2: Hinh Doppler mé ghi van téc vong van 2 14 & phia vach lién that. (A), dat cira s6
Doppler & vi tri ti wu, trai lai hinh (B) cirasd duge dit & véch thit (khdng ngay vong van). Bit cia s

Doppler dugi mic tdi wu trong hinh (C) véi tin hiéu thap va trong hinh (D) véi bé loc cao.

Hinh 3: Hinh Doppler mé ghi vén tbc vong van 2 14 & thanh bén. Trong hinh (A) cira s Doppler
duoc dat mot phan trong budng thét trai. Trong hinh (B) ctra s6 ldy mau dit & phan day cua thanh
bén, trong hinh (C) vi tri dit mot phan nim ngoai tim, va trong hinh (D) ctra s6 ldy mau dit & nhi
trai trugc vong van 2 la.
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Hinh 5: Nghiém phap Valsalva & bénh nhan réi loan chirc ning tim truong that trai do 1. Luc

dau, ty 16 E/A 12 1.3 (trai) va giam xudng 0.6 (dang réi loan thu gidn) v6i nghiém phap Valsalva.

Hinh 6: Ghi phé lién tuc cua dong van 2 14 trong IGc 1am nghiém phép Valsalva chuan trong

10 giay cho thay giam ty 1 E/A véi sirc cang, twong quan Véi ting ap luc d6 day that tréi.
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Hoat tinh thu gian

Luc hdi phuc I _ ‘iﬁ
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Chiéu dai cua tai




Hinh 4: Hinh nay cho thiy ba yéu t quyét dinh doc 1ap cua e’, gdm sy thu gidn that

tréi, luc hdi phuc, va sy kéo dai cua tai. Mirc d6 thu gidn phan &nh su suy giam luc

hoat dong cua soi co. Luc hdi phuc dai dién lec hat thi tim truong, duoc giai thich

boi su dan hoi khi bi dé ép dén duong kinh (Lmin) nho hon chiéu dai ldc nghi (LO)

va tré lai chiéu dai Itc nghi khi hét dé ép. Chiéu dai cua tai 1a &p luc trong nhi trai

khi van 2 1a mo, ddy mau vao that trai va vi vay 1am that kéo cing ra. Hinh nay lay

tu dir liéu caa Opdahl et al.

V. UOC LUQNG AP LUC PO PAY THAT TRAI O NHUNG BENH TIM MACH
CU THE:
Cac phan sau ban vé& sinh ly bénh cua c&c bénh tim cé ciu tric bat thuong , bénh van tim
va réi loan nhip nhi, & nhitng bénh nay c6 su thay doi mdi lién quan giira chi s chuc
ning tam truong va ap luc db day that trai (Bang 6). Trong mot sb cac réi loan cua thuat
toan néu trén cd nhitng han ché dang ké. Ap luc tim thu dong mach phdi (PASP) duoc
wéc tinh tir dong phut cua hé van 3 14, tuy nhién, day chi 1a mot chi s6 dung cua ap luc
nhi tréi trong tat ca cac bénh dé cap ¢ trén, véi diéu kién 1a khéng bang chiing cé bénh
mach méau hozc bénh nhu md phdi. Néu khoéng co rung nhi, cudng nhi, bénh van 2 14,
hay ghép tim ma thé tich nhi trai ting voi kich thuéc nhi phai binh thuong 1a diu hiéu
rd rang cua tang ap luc nhi trai . Mot han ché dang ké cua viée ude lugng nay 12 khi diéu
tri suy tim da dwa ap luc vé binh thuong nhung nhi trai van con gian lau dai. Trong béi
canh nay, su hién dién cua van toc dong ho ba Ia ting > 2,8 m /sec 12 goi ¥ &p luc nhi trai

tang .

Hinh 7: Vi du nhitng ddu hiéu binh thudng cua siéu 4m tim nguoi tré. (Trai ) cho thy
kich thuéc that trai binh thudng & mat cit canh wc truc doc, voi mot md hinh dong 2 14

binh thuong va ty I& E/A > 1 bang giira. Van téc e’ bén binh thudng & 12 cm/s (phdi)



A. Bénh co tim phi dai

Khuyén khich mét cach tiép can toan dién dé danh gia chirc nang tdm truong va
&p luc d6 day that trai trén nhiing bénh nhan cé bénh co tim phi dai (BCTPD) (vi du
hinh 18). Viéc danh gia bao gom ty Ié E/e’, chi s6 khdi lwong nhi trai, van toc phut
nguoc nhi tinh mach phoi, va van tc dinh dong phut cua he van 3 14 bang Doppler
lién tuc (100-106,113,114). Nhin chung, khi sir dung nhiing bién s riéng biét, chung it
c6 tuong quan v6i ap luc d6 day that trai ¢ bénh nhan c6 BCTPD ma c6 thé lién quan
dén nhitng bién doi vé& kiéu hinh ( trong bién d6i gen), khéi luong co, xo héa co tim va
sang thuong gay tac nghén so véi sinh 1y bénh khéng cé tic nghén. Piéu nay dua dén su
két hop khéc nhau cua bién d6i thu gidn va thay doi mé hinh dong chay van hai l4. Bén
canh viéc danh gia d6 day thét trai, cac chi sb siéu am 2D va Doppler vé chirc ning tdm
truong that trai con cung cap thong tin vé tién trién ting budc trong nhém bénh nay. O
tré em bi BCTPD , ty 16 E/e’con du doan mot sé két cuc xau nhu tir vong, ngung tim
va nhanh that. 102 C6 nhiing két qua twong tuw nhu nguoi 16n bi BCTPD, nhitng két cuc
t6i té hon & nhitng bénh nhan c6 gidn nhi trai, chic ning tim truong bat thuong duoc

phét hién bang ty & E/e, hodc d6 day that trai han ché .

Gan day hon, mot s6 nghién ctru dung siéu am c6 danh ddu md (STE) cho thiy ¢
mdi lién quan gita qua tai nhi trai, qua tai tim truong , tAm thu that trdi va chirc ning
tAm truong that trai. Hon thé niia, nhitng nghién cttu con cung cip nhitng hiéu biét co
hoc cta chirc ning thét trai bao gdm nhitng hoat dong xuin mé cua soi co tim lién quan
véi dung nap ging suc. (115,120) Nguoi ta dang quan tam dén 6i lién quan gitra vong
xody dau tim truong va ap luc d6 day that trai trong BCTPD. Trong khi chod doi , can
thém nghién ciru va phat trién cac ki thuat @& co thé duwoc chip nhan 1a nhiing phuong
phap thuong qui trong nghién ciru BCTPD.

Nhitng diém chinh

1.Nhiing bién sé dugc khuyén dé danh gia chirc nang tim truong cho bénh nhan c¢6 BCTPD
la ty 1& E/e trung binh (> 14), chi sb thé tich nhi trai (> 34 ml/ m2), van téc trao nguoc nhi
tinh mach phdi ( Ar-A > 30 msec), va van toc toi da dong phut hé van 3 1a do bang
Doppler lién tuc (> 2,8 m / s). Cac thong sé c6 thé duoc ap dung khdng phan biét c6 hay
khong tic nghén chirc ning va ho 2 14, ngoai trir ddi v6i bénh nhan c6 ho 2 1 ning, trong
d6 chi c6 thoi gian Ar-A va van téc tdi da dong phut cua ha van 3 14 van con hop 18.

2. Néu c6 nhiéu hon mét nira trong sé céc bién (tong sb ba hoac bbn bién sé ¢6 sin) dap tng
CAc gi4 tri cat, &p luc nhi trai ting 1a rdi loan chirc ning tim truong giai doan 11. Néu <50%

cac bién (téng s& ba hoic bon bién ¢ cb sin ) dap tng céc gié tri cit, &p luc nhi trai binh




B. Bénh co tim han ché

Bénh co tim han ché (BCTHC) la nhém bénh co tim phirc tap bao gdm BCTHC v
cin, amyloidosis va sarcoidosis co tim. O giai doan sém cua bénh amyloidosis co tim,
chirc ning tim truong c6 thé thay doi tir rdi loan chic ning tdm truong do | véi ton
thwong thu gidn va ap luc d6 day thit trai binh thuong dén d6 11 ( gia binh thuong). O
giai doan mudn, rdi loan chirc ning tAm truong d6 111 xay ra khi thu gidn that trai bi
tén thuong cing vai &p luc dd day thit trai ting rd rét. C6 mot su phat trién tir tir cac ky
thuat nghién ciru can bénh nay, dau tién 13 viéc sir dung dong van 2 1a va dong tinh mach
phdi , dén siéu am Doppler mo va bay gio 1a siéu &m danh ddu mé (STE) 1a phuong
phap dung dé do do bién dang va toc do bién dang . O giai doan tién trién, bénh co tim
han ché biéu hién hoat dong bi han ché dién hinh véi mot mé hinh binh nguyén va triing
cta thay di ap luc that trai dau tdm truong theo thoi gian, ty 18 E/A dong 2 14 > 2.5, thoi
gian giam tc (DT) cua van téc song E < 150 ms, thoi gian gidn dong thé tich (IVRT) <
50ms, 108,123 van toc e’ bén va véach giam ( 3-4 cm/s),125,125 nhung van téc e’ bén cao
hon so vai van téc e’ vach( khdng giéng véi viem mang ngoai tim co thit e’ vach thuong
cao hon , hay trao ngugc vong van (annulus reversus),126 ty 1€ E/e’ > 14, cling nhu chi
s6 thé tich nhi trai tang rd rét (> 50 mL/m2) 127, 128. Hinh 19 cho thiy mét thuét toan
duogc kiém ching caa bénh vién Mayo so sanh viém mang ngoai tim co thit véi BCTHC.
Mbt bénh nhan dang dugc nghi ¢ suy tim néu van toc ¢’ vong van binh thuong thi nén
nghi ngd nhiéu d&én bénh mang ngoai tim co thit. Bénh nhan bi BCTHC kém theo rdi
loan chirc ning tim truong do 111 s& ¢6 mot tién lwong x4u.103 Can phan biét giira d6
day that trai han ché cua BCTHC va mét c6 bénh khac ciing c6 nhu bénh dong mach

vanh, bénh co tim gidn no va BCTPD.



Siéu 4m danh ddu mo cua co that trai cho nhitng bénh nhan bi amyloidosis tim d3
cho thdy mot hinh anh nghéo nan dic trung cta ving mém ( hinh 20) dung phac hoa
viing mém mo ta bién dang theo truc doc cua thit trai so véi bénh tim do ting huyét ap,
BCTPD, va hep van dong mach chi. 129 Tuong tu hinh anh Doppler md, BCTHC c¢o ty
I& bién dang giita thanh tu do that trai va bién dang cua véach that trai khoang bang 1,
trong khi ty 16 ndy < 1 ¢ bénh nhan bj co that vi véach truéc bén that tréi it bién dang
S0 v&i vach lién that.130
Nhirng diém chinh

1.Nhting bénh nhén ¢ giai doan sém thuong co rbi loan chuc nang tam truong that trai do | khi

chuyén sang do 11 1a bénh da c6 nhiing tién trién nang .

2.Nhirng bénh nhan bénh tién trién c6 rdi loan chiic nang tim trwong do 1 véi cac dic diém ty
I& E/A dong 2 14 > 2.5, thoi gian giam téc (DT) cua van toc E < 150 ms, thoi gian gidn dong thé
tich (IVRT) < 50 ms va van téc e’viing bén va vach giam ( 3-4 cm/s)

3. Nhitng bénh nhan viém mang ngoai tim co thit thuong c6 van toc e’ vach cao hon van téc e’
bén, hay nguoc vong van va khong nén str dung ty 1& E/e” dé udc tinh &p luc d6 day that trai trén

nhitng bénh nhan nay.

Bénh nhan phan xuit téng mau that
trai binh thwong

1-E/e’ trung binh > 1

2-Van tdc vach < 7 cm/s hay van toc bén <10
cm/s

3- Vén téc dong hé 3 14 > 2.8 m/s

4- Chi s thé tich nhi trai > 34 ml/m2

Duwong tinh <50% Duwong tinh 50% Dwong tinh >50%
Chitre ning tim Trung gian R6i loan chirc niing
trwong binh thwong tam truwong




Dong van 2 1a

E/A<0.8+E >50cm/s or
E/A>0.8-<2

E/A<08+E< E/A>2

50 cm/s

3 tiéu chuin dwoc danh gia*

1-Ele’ trunglbinh >14
2-Van téc hé 314> 2.8 m/s
3 Chi sb thé tich nhi trai
>34ml/m2

2/3hay3/3

2
/ 3 hay 3/ dwong tinh

3 4m tinh

1 duong tinh
& 1 &mtinh

2 am tinh 2 duong tinh

tinh

Khi chi c6 s&n 2 tiéu chuin

Ap lyc nhi (T) binh thuong
RL chtrc ning tim truong do |

Khong thé xac dinh
ap lyc nhi (T) &
loai RL chtrc nang

1 &p lyc nhi (T).
RL chtrc ning tam
truong do 11

1 &p lyc nhi ( T). RL
chirc nang tAm truong
do Il

tam truong

Néu c6 triéu chieng

Tim BMV hay test gang siic
tam trwong

(* : Ap luc nhi trai khong xac dinh néu chi c6 1 trong 3 tiéu chuan . Ty Ié tdm thu/ tam
treong tinh mach phdi <1 6 thé &p dung dé két luan tang ap luc nhi trai & nhitng bénh
nhan c6 phan suit tong mau that trai (PSTMTT) giam ).

Hinh 8 (A) Thuat toan chan doan réi loan chirc ning tim trwong tht trai & nhitng truong
hop PSTMTT binh thuong . (B) Thuat toan udc lugng &p luc d6 diy that trai va phan do
chtrc nang tAm truwong that trai & nhitng bénh nhan ¢ PSTMTT giam va nhitng bénh nhan

bénh co tim ¢6 PSTMTT binh thuong sau khi da danh gia 1am sang va di liéu 2D khac.
C. Bénh van tim

i.Hep van 2 l4. Trong truong hop ndy van téc dong mau chay qua van va huyét dong

vong van dugc xac dinh chu yéu bang muc d6 bénh Iy caa bénh van tim, do d6 cac chi sb



nay it c6 gié tri danh gia bénh cua that trai. Thong thuong, bénh nhan bj hep van hai 14
c6 &p luc tAm truong that tréi giam hay binh thuong, ngoai trir hiém khi c6 thém bénh
co tim. Biéu hién cua nhitng diu hiéu vé huyét dong twong tu nhu nhitng bénh nhan cé
nguyén nhan tic ngh&n dong chay trong that trai khac nhu van 2 14 nhan tao, khdi u 16n
trong nhi trai, tim c¢6 3 budng nhi va hep van 2 14 bam sinh. Tuy nhién, nhitng di liéu
Doppler caa dau va cudi tdm truong c6 thé cho biét mot ude luong ban dinh lwong cua

ap luc nhi trai tic thoi
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Hinh 9: Nhiing dit liéu do ap luc that phai va that trai doc theo dong 3 14 va 2 1a ¢
mot bénh nhan c6 bénh co tim gidn né . S& do ap luc that trai duoc chi bang nhiing miii
tén mau dé bén trai biéu thi trudc song A cua that trai va ap luc cudi tAm truong that
trai. Ca 2 tang khi 4p lyc trugc séng A thét trai & mic 19 mmHg va ap luc cudi tam
truong that trai (LVEDP) & mac 30 mm Hg. Dong van 2 14 ( dinh ) cho thay mé hinh d6
day han ché. So sanh vai that phai, nhitng dit liéu ap luc that phai ( phdi) cho thiy ap luc
trugc song A caa that phai ¢ 8 mmHg va p luc cudi tim truong that phai (RVEDP) & 12
mmHg. Twong Gtng & dong van 3 & ( ddy) cho thdy mot mo hinh thu gidn bi ton
thuong.Biéu hién &p luc d6 day 2 that binh thuong va rdi loan chirc ning co tim, ca hai
dong ba 14 va dong van hai 14 cho thiy mé hinh thu gidn bi ton thuong. Nhu vay, biéu
hién ciia truong hop nay 1a c6 mé hinh thu gidn bi ton thuong ddi véi dong 3 14 va md

hinh d6 day bi han ché d6i dong 2 14 da ung ho cho két luan ap luc d6 day that trai ting.



Thoi gian gidn dong thé tich ngan hon ( twong ung vai khoang thoi gian giira tiéng tim
thir 2 va tiéng clac ma van 2 14) va van téc toi da song E cao hon, ap luc nhi trai dau
tam truong cao hon. Ap lyc nhi trai ting dang ké & cubi tim trrong néu van toc séng A

van > 1.5 m/s & thoi diém nay.

Khoang thoi gian giira khoi dau van toc séng E cua van 2 14 va van toc e’ vong van c¢d
thé ap dung dé woc tinh &p luc d6 day that trai & nhitng bénh nhan c6 bénh van 2 14. Khi
c6 biéu hién tén thuong thu gidn thét tréi, van tbc e’ khdng nhitng chi giam ma con cham
nhu vay né xay ra lic &p luc nhi trai - that trai & diém giao thoa véi nhau. Khi so sanh
van toc séng E cua van 2 14 xay ra soém hon so v6i 4p luc nhi trai ting. Nhu vay khoang
thoi gian giira khoi dau van téc E caa van 2 14 va van toc e’ vong van bj kéo dai va co
thé hiéu chinh dén anh huéng cua thu gidn that tri trén thoi gian gidn dong thé tich.
Thoi gian gidn dong thé tich /Ty 18 thoi gian E-e’twong quan chit ché véi ap luc dong
mach phéi bit trung binh va &p luc nhi trai & nhitng bénh nhan hep 2 14 ( Hinh 21). Tuy
nhién ty 1é¢ E/e’ khdng str dung 110
ii.Hé van 2 14. Ho van 2 14 tién phat gay gidn that tri va nhi trai va ting do gidn no cua
2 budng tim trai, diéu ndy l1am cham qua trinh ting 4p luc nhi trai .Néu nhi trai bu trir
khdng hoan toan , &p luc nhi trai trung binh va 4p luc tim phai ting, diéu ndy sé& lam ting
thé tich dong hé, ma khong lién quan dén rdi loan chirc nang that trai. Khi cé rdi loan
chirc ning that tréi, theo thoi gian tung phan co tim 1an luot bi ting ap luc d6 day. Theo
trinh ty nguoc véi dién bién ma ta thdy trong bénh co tim tién phat vi du bénh co tim
gidn no 12 bénh gay nén tang &p luc d6 day trude va sau d6 1a ho 2 14 chirc ning . Do do,
& nhitng bénh nhan c6 ho 2 14 thir phat, hinh anh siéu am tim twong quan vdi tang ap luc
d6 day n6 phan anh c6 ton thuong két hop co tim va van tim. Trong hé van 2 14 ning va
trung binh thuong ¢ van tée dinh E tang va giam van toc tdm thu tinh mach phéi do vay
cling giam ty I¢ gitra tdm thu va tdm truong cua dong tinh mach phdi. Trong hé van 2 14
nang, hién twong trao nguoc dong tinh mach phdi co thé thiy ¢ cudi thi tam thu. Do vay
hé van 2 14 ¢6 thé gay ra nhiing thay ddi trong mé hinh dong mau qua tinh mach phdi va
qua van tuong tu nhu rdi loan chic ning that tréi tién trién, voi ngoai trir ¢6 thé cua su
khac nhau vé do dai gitra van téc song A cua van 2 14 va trao nguoc nhi (Ar). 111 Ghi
nhan van téc ho 2 14 bang Dopler lién tuc c6 thé cho d6 dac hiéu cao, mac du do nhay

khéng cao, dau hiéu &p luc nhi trai tang kem vai dat dinh sém va d6 chénh &p luc gitra



that trai va nhi trai giam. St dung ty 1& E/e’trong tién doan ap luc d6 day thét trai trong
ho 2 14 nang va trung binh thi phtc tap hon.112,131,132. O nhiing bénh nhan cé phan
suat tbng mau (PSTM) giam, ty I8 E/e’ ting c¢6 mdt mbi twong quan truc tiép dang ké véi
ap luc nhi trai va c6 gia tri tién doan tir vong va nhap vién. 112,132. Ty I1é E/e’ c6 vé
khéng c6 loi trong nhirtng bénh nhan hao van 2 14 tién phat c6 PSTM binh thuong, mac du
mot s6 nghién ctru da ghi nhan ¢6 méi twong quan giira ty 16 E/e’va &p luc bit trung binh
cling nhu ap lyc tim thu dong mach phoi (PAPS) trong nhitng bénh nhan nay.133 Thoi
gian gian dong thé tich va ty 1é cua thoi gian gidn dong thé tich véi thoi gian E-¢’tuong
quan rat chat ché véi ap luc dong mach phéi bit trung binh, bat ké PSTM.110 Thoi gian
gidn dong thé tich (IVRT ) va ty I¢ giira thoi gian gidn dong thé tich va E-¢’< 3 tién doan
chic chan &p luc dong mach phéi bit > 15 mmHg & phan nhém nay. Nhitng bénh nhan
rung nhi c6 hd van 2 14, st dung cac khoang céach nhat bop tim phu hop ( doi hoi do
nhiéu chu ky) hay can thiét st dung nhitng “nhat bop manh” . 134 Sau phau thuat sua
van 2 14 hay thay van , dé danh gia thu gidn that tréi va ap luc do day that trai 1a mot

thach thire, miac du khoang céch thoi gian va ap luc dong mach phéi co thé co gié tri.

iii. Voi hda vong van 2 1a: V6i hoa vong van 2 14 bénh phd bién & bénh nhan 16n tudi,
thuong kém véi bénh tim do ting huyét ap, xo cing dong mach chi, bénh dong mach
vanh, bénh than man. Nhitng bénh nhan bi voi héa vong van 2 14 trung binh dén ning cé
dién tich 15 van 2 1a giam dan dén van téc qua van 2 14 thi tim truong ting , trong khi d6
e’sau va bén cé thé giam do han ché chuyén dong cua 14 van sau.135 Nhu vay su gia
tang ty I¢ E/e’ xay ra do tic dong co hoc cua voi hoa van 2 14. Do dang kém nhirng bénh
nhu ting huyét ap ciing gy rdi loan chirc nang tim truong, viéc tach riéng hau qua do
vOi hda van 2 14 voi cac bénh khac ciing co rdi loan chirc ning tAm truong thit tréi dua
vao ty 1& E/e’cd thé khong thé thuc hién duoc ¢ nhitng ca nhan nay. N gudi ta khdng biét
néu van toc e’ vach hodc khoang cach van toc tir co tim dén vong van can Xi hda c6 thé
6 gid tri ¢ nhitng bénh nhén nay.

iv. Hé va hep van dong mach chi: Thuong khéng c6 thach thirc 16n trong viéc ap dung
cac huong dan cho bénh nhan hep van dong mach chi, ngoai trir ¢6 kém voi héa vong

van 2 14 trung binh dén nang, ma trong d6 c6 nhitng gigi han chan doan di néu & phan



trén. D4i v6i nhitng bénh nhan c6 ha van dong mach cha ning, dong phut cua hé chu ¢é
thé anh huong dén van téc dong chay caa van 2 14 va viéc can thiét phai xac dinh can
than vi tri do dé tranh bi nhiéu véi dong phut caa hé van dong mach cha. Khi ¢ hd van
dong mach cha cap va nang, thoi gian d6 day tam truong bi rdt ngan, van 2 1a dong
s6m, va ho van 2 14 tam truong (diastolic MR) cho thiy ting 4p luc d6 day that trai. Ho
van dong mach chu man tinh,nang, mé hinh dong chay 2 14 thuong c6 d6 diy tim truong
sém chiém wu thé véi thoi gian giam téc cua van téc E van 2 1a ngin . C4 it dit lidu vé
viéc ude luong chinh xac ap luc d6 day that trai trén nhitng bénh nhan ho van dong
mach chu nang. Bénh nhan hé cha nang 6 16n nhi trai , ty 1€ E/e” trung binh > 14, va van

toc tbi da cuia ho van 3 14 > 2.8 m/s s& hd tro cho dau hiéu &p luc d6 day thét trai ting.
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Hinh 10: Dong 2 14 (tréi) va dong chay tinh mach phdi (phai) cua mot bénh nhéan c6 suy

tim PSTM giam. Cha y ty 1€ E/A tang va ty 1€ tdm thu va tim truong cua dong tinh mach

phdi giam. Ca hai ddu hiéu phu hop véi ap luc nhi trai ting trong nhém bénh nay.



Hinh 11: Van téc Doppler md viing véach cia mot bénh nhan suy tim véi PSTM giam va
mét dong bo that. Song e’ vong van 2 14 (van toc vong van dau tAm trrong) nén phan biét
véi van toc 2 pha trong thoi ki gidn dong thé tich (IVR). Van tc cubi tim truong vong
van 2 14 (a’) theo sau song “ P ”. Van toc co thét dong thé tich (IVC) 1a 2 pha. Van téc
téng méau am thu ( S”) theo sau van toc co déng thé tich (IVC) va di trude van tbc gidn
ddng thé tich (IVR)




Hinh 12: (trai) Dong van 2 14 caa mot bénh suy tim véi PSTM bao tén. M6 hinh dong
2 14 phu hop véi ap luc d6 day that trai tang . Cha v van toc song A van 2 14 bi rat gon
véi thoi gian ngén do duge 200ms. Diéu ndy thay & nhitng bénh nhan c6 thu gian that tréi
bi cham rd rét, ddu hiéu cham nhu vay lam cho &p luc tdm truong that trai tiép tuc giam
sau khi van 2 14 mo. ( Phdi) La dong tinh mach phdi cia clng bénh nhan. Cha y ty 18
tam thu, tAm truong giam va bién do va van téc cua dau hiéu hd van dong mach chu

tang phu hop véi ap lyc cudi tm trwong that trai (LVEDP) ting .

Hinh 13: Dong van 2 14 caa mét bénh nhan ¢6 bénh tim do ting huyét 4p véi PSTM binh
thuong. Bénh nhén c6 phi dai that trai va Ion nhi trai trung binh. Dong 2 l4 chi ra mé hinh
d6 day that trai gia binh thuong phi hop vaoi ap luc do day that trai ting va réi loan chirc
nang tam truong do 11.

Nhitng diém chinh

1. Hep van 2 14 1am cho viéc danh gia chtrc nang tAm truwong that trai nhiéu thach thic hon,
nhung thoi gian gifn dong thé tich (IVRT), TE/e’, va van téc tdi da dong van 2 14 ¢ dau va cudi

tam truong c6 thé cd gid tri trong du doan ban dinh lwong &p luc nhi trai trung binh .

2. Khoang thoi gian trao nguoc nhi — séng A (time interval Ar-A ) va ty I¢ gitra thoi gian gian
ddng thé tich va TE-e’ ( IVRT/TE-e’ ratio) c6 thé duoc ap dung dé udc luong, dé tién doan, ap
lyc d6 day that trai cho nhitng bénh nhan ho van 2 14 c6 PSTM thét trai (LVEF) binh thudng,
trong khi ty 1¢ E/e’ c6 thé chi dugc xem xét cho nhirng bénh nhan hé 2 14 ¢ PSTM giam .

3. Hudng dan cho nhitng bénh nhan khong c6 bénh van tim cé thé duoc &p dung cho bénh nhan

¢ hep van dong mach chi, khdng phan biét mic d6 nang cia hep van . Biéu nay khong bao

aAm nhvrna hanh nhan A vol hda vvan 2 1A nann




D. Ghép tim

Tim ghép chiu anh huong bai nhidu yéu té tac dong dén chirc nang tdm truwong lam
cho viéc danh gia chirc ning tim truong kho khin hon. Pau tién, tim ngudi cho bi cat day
than kinh, dua dén nhip nhanh xoang cing véi giam bién thién tan sé tim(136). Tiép dén,
nhip nhanh xoang lam hop nhit séng E va A van hai l4. Ky thuat phdu thuat hai nhi
thuong dan dén hai nit xoang dap véi tan s6 khac nhau (mé nhi phai cua nguoi cho va
ctia ngudi nhan con s6t lai), méi ndt xoang 1am anh huéng dén dong mau qua van hai 14,
két qua 1a song E va A cua van hai 14 khac nhau & tirng nhip tim. Hon nita, chirc nang nhi
c6 thé bi suy vi sy thdng ndi trong nhi gitta tim ngudi cho va tim ngudi nhan. Trong khi
do6, ky thuat phiu thuat hai tinh mach c6 1& khong 1am anh hudng dén chirc nang nhi
(137). Dong tinh mach phéi thuong khong gitp danh gia chirc ning tam trwong va ap luc
d6 day thét tri. Su co cia co nhi con soét lai ciia nguoi nhan twong tac voi dong mau qua
tinh mach phdi vao thi tdm thu 1am giam van tc séng S, tréi lai van tc song Ar tinh

mach phoi c6 thé tang 1én dang ké néu nhi nguoi nhan co vao cubi tam truong.

Kiéu d6 day gibng han ché ¢ bénh nhan c6 phan suit tdng méau bao ton 1a dic diém
thudng gap sau ghép tim va duoc tim thiy ¢ bénh nhan cé chirc ning tim truwong that tréi
binh thuong khi tim nguoi cho duoc Iy tir nhimg ngudi khoe manh(138). Pidu nay duoc
quan séat vao nhitng tudn dau tién sau phau thuat va cé thé thay ddi trong thoi gian theo
ddi sau d6(139,140). Trong khi ap luc tAm truong tht tréi c6 thé binh thuong ldc nghi, ap

luc cudi thm truong that trai ting dang ké khi gang stc(141).

Nhitng biéu hién tuwong tu ciing duoc tim thiy & s6ng e’ vi nd bi anh huong boi su

chuyén dong tinh tién cua tim. Piéu quan trong can luu y 13 van téc md co tim thap nhat



& giai doan sau phau thuat va co6 khuynh hudng ting 1én vao nhiing tuan va thang tiép
theo, mac du vai nghién cau ghi nhan né giam 1 nim sau ghép tim so véi dan sb binh
thudng(142-146). Réi loan chic ning tam truong that trai thuong duoc xem la dau hiéu
nhay cho sy thai ghép som vi phit mé co tim lam ting do cing va &p luc do day tam
truong trong trudng hop phan xut tbng mau binh thuong (Hinh 22). Vé sau, xo hoa co
tim duoc thy trong thai ghép man tinh c6 thé gay ra kiéu d6 day that trai han ché va
giam van téc vong van dang ké (Hinh 23). Tuy nhién, khong c6 mét thdng sé tim truong
don 1& ndo c6 vé dang tin cay du dé du doan thai ghép(146). Nhu trong nhitng bénh khéc,
udce luong ap luc dong mach phéi tm thu thdng qua dong hé van ba 14 gitp danh gia ap

lwe nhi trai trung binh khi khdng c6 bénh phéi.

Nhitng diém chinh

Kiéu d6 day gidng han ché & bénh nhan c6 phan xuat tong mau bao ton 1a dic diém
thudng gap sau ghép tim va duoc tim thdy & bénh nhan ¢6 chirc ning tdm truong that tréi
binh thuong khi tim ngudi cho duoc Iy tir nhitng nguoi khoe manh.

Khéng c6 mot thdng s6 tam truong don 1é ndo ¢ vé dang tin cay du dé du doan thai
ghép. Uédc luong &p luc dong mach phdi tam thu théng qua dong hé van ba 14 giup danh
gia &p luc nhi tréi trung binh khi khong c6 bénh phoi.

Bang 4: Thu dén that trai, 4p luc d6 day va dic diém 2D va Doppler tly thudc vao chirc ning
tam truong that trai

Binh thuong Po | Po Il Do 1
Thu dan that tréi Binh thudng Giam Giam Giam
Ap lyc nhi trai Binh thuong  Thip hoic binh thuong Tang Tang
Ty 1& E/A van hai 14 >0,8 <0,8 >0,8 dén <2 >2
Ty 1€ E/é trung binh <10 <10 10-14 >14

Van téc dong ho van <28 <28 >2.8 >2.8



ba 14 t6i da (m/s)

Chi s6 thé tich that trdi  Binh thuong  Binh thudng hoic ting Tang Tang

Hinh 14: Dong mau qua van hai 14 (trai) va thoi gian thu dan déng thé tich (IVRT)(phai)

& mot bénh nhan khéc c6 suy tim phan xuit tbng mau bao ton va tan sb tim 60 lan/phut.
Van téc song E 1a 96cm/s, van téc séng A 1a 65cm/s. Dong gitra tim trwong hién dién
(van téc L) vi thu dén that trai giam va cham va tang ap luc nhi trai. Mii tén ¢ hinh bén
phai chi IVRT giita hai thoi diém dong van dong mach cha va mé van hai la. IVRT ngan

48ms va &p lyc nhi trai tang.
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Hinh 15: Van téc L & mot bénh nhan ¢ nhip xoang va ap luc nhi trai ting. Luu y sy hién

dién caa van téc L & dong méu qua van hai 14 va tin hiéu Doppler md & vach(mili tén).
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Hinh 16: Nhi trai choang vang sau chuyén nhip (trai). Vao ngay chuyén nhip, nhi trai

choang vang lam giam dang ké van toc song A van hai 14 19 cm/s va kiéu d6 ddy that trai
han ché rd dya vao ty & E/A van hai 1a. Ba ngay sau (phai), chirc ning nhi trai cai thién
véi van tde song A tang va ty 1& E/A giam cing voi thu dan that trai giam trir p luc d6

day that trai binh thuong.



Hinh 17: Van téc dong ha van ba 14 (3,3 m/s) do bang Doppler lién tuc (trai) va dong tinh

mach gan (phai) & mot bénh nhan suy tim phan xuat tbng mau bao tén. Bo chénh ap luc
that phai-nhi phai 1a 43 mmHg va dong tinh mach gan (phai) ndi bat trong thi tim truong
véi ap luc nhi phai tang (10-15 mmHg). Do d6, 4p luc dong mach phéi tim thu duoc uéc
lwong 1a 53-58 mmHg. O nguoi 16n tudi binh thuong khdng méac bénh tim, dong tinh
mach gan ndi bat trong thi tam thu. Khi &p luc nhi phai trung binh ting, kiéu dong tinh
mach gan ndi bat chuyén sang thi tdm truong. Hon nita,tin hiéu phut nguoc nhi (Ar) hién
dién vi nhi phai co tao ra d6 chénh ap luc duong gitra nhi phai va tinh mach gan lam tang
bién do va thoi gian cung voi tang ap luc nhi phai dugc quan sat trong ban ghi nay.
(Nagueh SF, Kopelen HA, Zoghbi WA. Relation of mean right atrial pressure to
echocardiographic and Doppler parameters of right atrial and right ventricular function.
Circulation 1996;93:1160-9; Rudski LG, Lai WW, Afilalo J, et al. Guidelines for the
echocardiographic assessment of the right heart in adults: a report from the American
Society of Echocardiography endorsed by the European Association of
Echocardiography, a registered branch of the European Society of Cardiology, and the
Canadian Society of Echocardiography. J Am Soc Echocardiogr 2010;23:685-713).

E. Rung nhi



R&i loan chic ning tim truong that trai gay dan nhi trai, tr d6 c6 thé dian dén rung
nhi,"*"*° va rung nhi ciing thudng gap ¢ bénh nhan suy tim. O bénh nhan rung nhi, danh
gia Doppler chitrc nang tim truong thit trai bi han ché do sy thay d6i do dai gitra cac chu
ky tim, khdng cd hoat dong co bép cua nhi, va nhi trai thuong Ion bat ké &p luc db day.
N6i chung, khi PSTM tht trai giam & bénh nhan rung nhi, thoi gian giam téc DT cua van
2 14 (<160 msec) co gia trj tién doan chinh xac ap luc tAm trwong thét trai ting va két cuc
lam sang xau.’**> Nhiing thong sé Doppler khac c6 thé 4p dung bao gém téc do ting toc
dat dinh séng E cua van 2 la (peak acceleration rate of mitral E velocity) (>1,900
cm/sec?), thoi gian thu gidn dong thé tich IVRT (<65 msec), thoi gian giam téc DT cua
song tam truong (D) tinh mach phdi (<220 msec), ty & song E 2 1a/Vp (E/Vp; >1.4), va
ty 16 E/e’ (>11).”*%°° Tuong ty nhu nhip xoang, c6 thé do khoang thoi gian giita khai
phat song E 2 14 va s6ng e’ & vong van. Séng e’ & vong van dén tré trong ri loan thu
gian that trai va khi két hop vai ty s6 “IVRT-IVRT/Te-” ¢6 thé dung dé tién doan ap luc

d6 day that traj. 0>t

Rat quan trong khi danh gia trung binh qua vai chu ky tim va lién két nhitng khoang RR
trong tng nhau cho ca song E va e’. Piéu nay thudng dit ra nhiéu han ché khi 4p dung
mot cach thuong quy trong thuc hanh 1am sang. Gan day viéc do dong thoi séng E va e’
bang dau do Doppler 2 cira s6 (dual Doppler probe) gilp c6 thé phan tich ca van téc toi
da cling nhu thoi gian song E 2 14 va e’ tai vong van trong cung mét chu Ky tim, lam ting
murc d6 chinh xac cua udc luong &p luc d6 day that trai ¢ nhitng bénh nhan nay.”” %
Trong trudng hop khdng c6 hé théng ndy, ching ta c6 thé do 10 chy ky tim lién tiép,
thong qua van téc va khoang thoi gian tinh trung binh caa 3 nhip tim khong lién tiép voi
nhau, thoi gian cia nhitng chu ky nay thay doi trong khoang 10% dén 20% so véi nhip
tim tim trung binh ciing 12 mot cach tinh c6 ich.®* Ngoai ra, sy dao dong véan téc dong
mau qua van 2 14 véi thoi gian chu ky RR nén do vi nhitng bénh nhan c6 ap luc db day

ting thi cang co it sy dao dong giira cac nhip tim.** Vi du xem trong hinh 24.27.

Nhiing diém chinh



1. Van téc tdi da dong ho 3 14> 2.8 m/gidy goi y &p luc nhi trai ting.

2. Bénh nhan c6 PSTM that trai giam, thoi gian giam tc DT 2 Ia (<160 msec) c6 gia trj tién
doan chinh xac ap lyc tdm truong that trai tang va két cuc 1am sang bat loi.

3. Bénh nhan c6 dong ho 3 14 khong thay rd, nén ding nhitng théng sé Doppler khac gom
toc do tang toc dat dinh song E caa van 2 14 (>1,900 cm/sec?), thoi gian thu gidn ddng thé
tich IVRT (<65 msec), thoi gian giam téc DT cua song tdm trwong tinh mach phdi (<220
msec), ty 1& séng E 2 14/Vp (E/Vp; >1.4), va ty 1&¢ E/e’ (>11).

4. Sy thay doi van toc dong méu qua van 2 Ia theo chu ky RR ¢6 gié trj ¢ bénh nhan rung nhi
boi vi bénh nhén c6 tang ap luc d6 day thi su thay doi gitra cic nhip tim cang it.

Bang 5: Nhitng két luin miu cua chic ning tim truong that trai tir cac phong siéu am
Mau 1 (két luan chtra 1 trong 1, 2 va 3 muc 1. Thu gidn thit trdi binh thudng hoic suy
sau) giam
2. Ap lyc d6 day that trai binh thuong, ting
hodc & muac gidi han tang.
3. R&i loan chirc ning tAm truong do | hoic
do Il hoac do IlI.

Mau 2 (két luan chtra 1 trong sau lya chon & 1. Churc nang tdm truong binh thuong
cot bén phai) 2. R&i loan thu gidn thét trai, ALNT binh
thuong.
3. RO loan thu gidn that trai, ALNT ting
nhe.

4. ROi loan thu gidn that trai, ALNT ting.

5. Dang d6 day that trai han ché, cho thay
ALNT tang dang ke.

6. Khong xac dinh.

Mau 3 (két luan chura 1 trong sau lua chon & 1. Chirc nang tam truong binh thuong
cot bén phai) 2. ROi loan thu gian that trai, ALNT binh
thuong.

3. R&i loan thu gidn that trai, &p luc that tréi
cubi tAm truong ting.

4. ROi loan thu gian that trai, ALNT ting.

5. Dang d6 day that tri han ché, cho thay

ALNT ting dang ké.
6. Khong xac dinh.
Mau 4 (két luan chtra 1 trong ndm lya chon 1. Chtc ning tim truong va ap luc d6 day

& cot bén phai) binh thuong.



N

D6 1 (réi loan thu gidn véi &p luc d6 day
thap dén binh thuong).

Do 2 (4p luc d6 day ting vira).

Do 3 (&p luc d6 day ting dang ké)

Ap lyc d6 day ting

Ap luc db day binh thuong

Viém mang ngoai tim co that

Mau 6 (két luan c6 chira 1 trong ba lya chon Céc dau hiéu phu hop vai réi loan chiic
o cot bén phai) nang tam truong.

Céc dau hiéu goi y c6 thé co réi loan chirc
nang tam truong.

3. Céc déu hiéu c6 thé gap trong suy chuc
nang tam truong.

Mau 5 (két luan c6 chira 1 trong ba lya chon
& cot bén phai)

| ©0 IV e
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Bang 6: Danh gia ap luc d6 day tht trai trong nhitng nhém dan sé dic biét.
~ Bwh  Diuhigusitudmvagidtringwing
Rung nhi* %% Téc do tang tc dat dinh séng E cia van 2 14 (>1,900 cm/sec?)
Thoi gian IVRT (<65 msec)
Thoi gian DT cua séng tam truong tinh mach phdi (<220 msec)
Ty 18 E/Vp (>1.4)
Ty ¢ Ele’ ¢ vach (>11)
Nhip nhanh xoang**#  Dang ph 2 |4 véi uu thé d6 day that trai sém & bénh nhan c6 PSTM
< 50%.
Thoi gian IVRT <70 msec 1a dic hiéu (79%)
Phan xuit db day tam thu TMP <40% la dic hiéu (88%)
Trung binh E/e’ > 14 (gié tri ngudng nay c6 d¢ dic hiéu cao nhat
nhung d6 nhay thap).
Khi séng E va A hoa nhap vao nhau mét phan hay hoan toan, su hién
dién cua thoi gian nghi b sau ngoai tam thu thuong lam tach song E
va A ra, ¢ thé dugc dung dé danh gia chirc ning tim truong.
BCTPD!%-106 Trung binh E/e’ (> 14)
Thoi gian Ar-A (>30 msec)
Dong ho 3 14 (>2.8 m/giay)
Thé tich nhi trai (>34 mL/m?)
BCTHC!3107-109 Thoi gian DT (<140 msec)
Ty 16 E/A 2 14 (>2.5)
Thoi gian IVRT (<50 msec ¢6 d6 dac hiéu cao)
Trung binh E/e’ (> 14)
Tang ap PMP khong Ty Ié E/e’ thanh bén c6 thé dung dé xac dinh nguyén nhan gay ting
do tim* &p phoi la do bénh tim mach hay khéng
Khi c6 nguyén nhan tim mach, ty 1é E/e’ thanh bén > 13, nguoc lai,
tang ap DPMP khong do nguyén nhan tim mach ty 1é E/e’ thanh bén
<8.
Hep 2 14110 IVRT (<60 msec c6 do dic hiéu cao)



IVRT/Tee (<4.2)
Van tc song A (>1.5 m/giay)
Hé 2 14110112 Thoi gian Ar-A (>30 msec)

IVRT (<60 msec c6 do dac hiéu cao)

IVRT/Te.e (<5.6) c6 thé duing dé tién doan ap lyc d6 ddy that trai &

nhitng bénh nhan h¢ 2 14 va PSTM binh thuong.

Trung binh E/e’ (> 14) c6 thé chi dugc xem xét & bénh nhan c6

PSTM giam
Mot tiép can dé hieu duoc khuyén co cho tat ca nhing tinh hudng trén bao gom wéc luong ap lyc DMP
tam thu qua dong heo 3 1a (>2.8 m/giay), chi so thé tich toi da nhi trai (>34 mL/m?). Két luan khong nén
dua vao mot théng s6 don doc. Luu y nhitng chu thich dac bié:[ chi diém tién doan ap luc do day > 15
mmHg. Chl y vai tro cua chi s6 the tich toi da nhi tréi dung dé suy ra ap luc nhi trai bi han che ¢ van
dong vién thé thao, bénh nhan rung nhi, va/hoac bénh nhér] ¢6 bénh van 2 la. ALNT: ap luc nhi trdi,
BCTPD: bénh co tim phi dai, BCTHC: bénh co tim han che, DMP: dong mach phoi, TMP: tinh mach
phoi, IVRT (Isovolumic Relaxation Time): thoi gian thw gian dong thé tich, Vp (Flow propagation velocity):
vdn tac lan truyén cia dong mau ho van 2 I4.

F. Blbc nhi thit va tao nhip:

O tim binh thuong, su khir cuc ndt xoang lan téa xuéng co nhi trai va nhi phai, dén nit
nhi that trong vong 200 miligidy. Su co co nhi dung luc s& 1am ting cung lwong tim khoang 20-
30%. Hoat dong dién thé sau d6 di chuyén xudng dudi nhanh hon khoang gap 2 lan khi di qua hé
thdng dan truyén dic biét, His — Purkinje, nhanh phai va nhanh trai dé kich thich dong thoi hai
that bat dau tir noi mac lan téa ra ngoai mac va sy tai cuc di theo huéng nguoc lai tir ngoai mac
vao noi mac. O ngudi binh thudng, ¢6 sy co va din co gan nhu cung luc & cac ving cua that,
diéu nay cho thay c6 su ddng bo trong chuyén dong ¢ ky tdm thu va tdm truong ¢ ca hai that.
Nhiing bét thuong trong hé thdng dan truyén tim do bénh ly, tudi tac, thubc va tao nhip cé thé
gay nhing tac dong bat loi 1én sy ddng bo nhi that, dong bd co co va thu dan that trai, diéu nay
s& lam giam nang suit chuyén hoa hiéu khi do sy thay d6i chirc nang tm thu va tim truong that
tréi va vi vay can phai danh gia cac thong s6 tim truong dé xem Xét vé chirc ning tim truong.
Néu khoang PR qua ngén, d6 day nhi két thic sém béi su co co thit nén lam giam do dai song A
hai 14, thé tich cudi tim truong that trai va cung luong tim. Bldc nhi that do 1 voi do dai 200-280
miligidy thi thuong duoc dung nap tét néu ‘phan suat téng mau that trai va nhip tim binh thuong.
Tuy nhién, trén bénh nhan c6 thoi gian d6 day tdm truong ngan do giam déng ké thu dan that
trai, nhip tim tang nhanh, bléc nhanh hodc dat may tao nhip, bléc nhi that d6 1 c6 d6 dai > 280
mili gidy thudng gay nén su dinh song E va A (Hinh 27). Néu nhi co xuét hién truéc dong hai la
tAm truong sém s& giam dén < 20cm/gidy, ty 18 E/A giam vi van toc song A cao hon %2, Sy dinh
trong giai doan d6 day tAm truong sém va muon kém vaéi ty 1& E/A < 1 ¢6 thé bi dién giai nham
la kiéu giam sy thu din d6 day (hinh 28). Bén canh su dinh séng E va A cua van hai 14, véi cung
lwong nhi 16n hon s& lam gia tang do dai song A hai 14 va van toc dinh tdm thu dong tinh mach
phdi va gia tang tich phan van toc — thoi gian. Séng d6 day tam truong dinh nhau ciing c6 thé
lam gioi han kha ning ging stc vi thé tich that trai cudi tam truong giam, cung lugng tim tdi da
s& thap. Vi gia tri PR > 320 mili gidy, dong bo nhi that tré nén mat tinh sinh ly vi ¢6 su dinh
qua nhiéu giira song E va A van hai 14 hoic db day chi véi nhi co (song A don doc) va ghi nhan
duoc dong ho van hai 14 2. G nhiing bénh nhan nay kha niang gang suc t6i da hau nhu luén lubn
bi gidi han vi khdng c6 kha ning gia ting d6 day that trai khi nhip tim ting. Néu chi ¢ song A
van hai 14, chi c6 thé ding van téc dong hé van hai 14 dé suy ra &p luc db day that tréi.

Bl&c nhénh phai gay nén cham tré hoat dong trong co that vi khir cuc phai lan toa trong



co tim thay vi lan téa trong hé thong dan truyén. Mac du c6 su thay doi nho vé dong bo gitta nhi
phai va that phai nhung khong c6 nghién ctru cho thay diéu ndy dan dén sy thay doi 1am sang c6
¥ nghia vé thdng s6 chirc ning tdm truong that trai hodc kha ning gang stc. Diéu ndy ciing ding
vé6i truong hop blée phan nhanh trai trudc va trai sau. Nguoc lal, bléc nhanh trai thuong do bénh
ly tim va giam chtrc nang tdm truong that trai. Vi nhiing tinh trang bénh ly khac nhau c6 giam
d6 thu dan, cac thong s6 do day hai la bi anh huong chu yéu bai do cang thit trai va diéu kién
tai. V&i ap luc that trai binh thuong, kiéu giam thu dan do day that trai dugc ghi nhan trong khi
kiéu gia binh thuong hodc han ché xut hién vai tién trinh gia tang 4p luc nhi trai va dg cang that
tréi. Cang khong c6 sy dinh séng E va A van hai la thi céc thdng s dung dé danh gia chic ning
that trai va ap luc d6 day cang c6 gia tri.

Tac dong cua tao nhip tim trén chic ning tAm thu va tim truong that trai da dang theo
nhém bénh nhan. Tao nhip that phai man tinh duoc biét 1am mat ddng bo thét trai, dan dén giam
phan sut tdng mau that trai, thé tich nhat bop, giam do day thét trai va tang ty & suy tim va rung
nhi. Ddi véi bénh nhan chi c6 nhu cau tao nhip tir nhi va hiém khi can thiét phai tao nhip tir that
thi thudng khong lam thay d6i chirc ning tdm thu va tdm truong. O nhitng bénh nhan c6 van dé
dan truyén nhi thit. may tao nhip duoc thiét 1ap voi dan truyén nhi that dai ra dé doi nhét bt
duoc hoac nhat hdn hop nham 1am giam su tao nhip tir that phai. Khi khoang PR cai qua dai, van
toc song E va A dinh lai va ho hai la c6 thé duoc ghi nhan. Nhu da noi ¢ phan trén, sy thay doi
van tc song E va A va dong tinh mach phdi s& gidi han viéc ap dung chung dé danh gia chuc
nang tim truong trong bdi canh ndy. C6 vai nghién ctu tim thiy cé thé van dung van téc dong
hai 14 tai vong van trong nhiing truong hop nay tuy nhién no s€ kém chinh xac trong truong hop
c6 bléc nhénh trai, tao nhip tir that phai va bénh nhan c6 dit may ddng bo co tim. 67 1%

NHUNG DIEM CHINH
1. O bénh nhan c6 bldc nhi that do 1, cac thdng sé danh gia chic nang tim truong va ap luc
d6 day van con c6 gi tri vi khdng c6 su dinh caa séng E va A van hai la.
2. Do chinh xac caa van toc dong van hai 14 tai vong van va ty 1& E/e’ giam khi c¢6 sy hién
dién cua bldc nhanh tréi, tao nhip tir that phai va bénh nhan c6 dit may ddng bo co tim.
3. Néu thay chi c6 song A hai 14 thi chi ding van téc dinh dong hé van ba 14 (> 2.8cn/giay)
dung dé danh gia ap luc do day that trai.



Hinh 18: (A) hinh anh 2D & bénh nhan bénh co tim phi dai (trai trén) mat cat truc doc canh xuong tc cho
thiy chuyén dong vé phia truéc cua 14 trude van hai | ky tm thu (miii tén). Dong van hai 14 ty 16 E/A > 1
(phai trén). Van toc tam truong som (€”) va muon (a’) qua Doppler mo ving vach (dudi trai) va bén (dudi
phai) giam dang ké kém phu hop véi giam thu dan that trai. Ty 1é E/e’ trung binh > 14 phi hop véi ting
&p luc trung binh nhi trai. (B) Van téc dinh dong h van ba 14 (3.42m/gidy) do bang Doppler lién tuc trén
cuing bénh nhan. Dinh d6 chénh &p thit phai va nhi phai 1a 47mmHg. Vi vay, p luc tim thu dong mach
phdi > 47mmHg
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Hinh 19: S0 d6 so sinh bénh viém ming ngoai tim co thit vi bénh ce tim han ché. Lyu ¥ bénh co tim han
che ludn di keém vaoi ting tv 18 E/A, ngan DT va gidam van toc dong van hai 13 tai vong van (< fom/giav).

VI. TRAC NGHIEM GANG SUC PANH GIA CHUC NANG TAM TRUONG:

Siéu &m tim ging stc ¢ thuong duoc thuc hién nhiam phat hién tinh trang suy giam kha
ning dy trit thit trai o ky tam thu v&/ hodc tAm truong trong trudng hop c6 bénh mach vanh
hoac réi loan chirc ning tim trwong vi nhitng bénh nhan c6 suy chirc ning tim truong c6 thé co



kiéu huyét dong hoc luc nghi (xét vé cung luong tim va ap luc d6 day) twong tu véi ngudi khoe
manh c6 chirc ning tdm truong binh thuong. Khi nhimg nguoi khoe manh hoat dong gang sirc,
ho c6 thé 1am tang thé tich nhat bop ma khéng 1am gia ting dang ké ap luc d6 day vi thu din co
tim ting kém v6i d6 ddy tdm truong giai doan sém manh hon. Giam thu dan that trai 1a mot
trong nhitng dau hiéu suy chtic ning co tim sém nhat. P thu dan co tim hau nhu ludn giam
trong moi bénh 1y co tim bao gébm bénh co tim do ting huyét ap, bénh co tim thiéu méu cuc bd
va bénh co tim phi dai . Quan trong hon, nhitng bénh nhan c6 suy chirc ning tdm truong c6 thé
khong c6 ting d6 thu dan c6 tim khi ging stic so voi ngudi khoe manh (Hinh 29). Vi vy, nhiing
bénh nhan nay chi cé thé dat duoc cung luong tim can thiét bang cach ting ap luc db day that
trai. O ngudi binh thuong, van tc song E van hai 14 ddu tAm truong ctia van hai 14 gia ting cling
véi sy do day that trai. Van toc séng e’ tai vong van hai 14 lic gang st ciing gia ting tuong
Xang Véi van toc song E do do ty 1¢ E/e’ khong thay doi ca khi nghi 1an géng sic **8. Gia tri E/e’
binh thuong khi ghi nhan ¢ ngudi tre va trung nién khi gang suc bang tham lan hoic xe dap déu
¢ gia tri twong tw nhau nam trong khoang 6-8 Iic nghi va gang suc %% 160 Nhirng nghién cau
truée d6 cho thiy cac thong s6 tam trwong khi gang suc co lién quan tét voi kha ning gang suc
hon 14 cac théng s 1Gc nghi. Nhin chung, thu din co tim cang nhanh (e’) thi kha nang gang sac
cang cao. Vi su gia ting thu din co tim phan anh bang song e’ bi gisi han & bénh nhan suy chuc
nang tim truong nén ta xét sy gia ting ty 1& E/e’ khi ging suc. Vai nghién ctiiu cho thay c6 mbi
quan hé tét gitra ty 18 E/e’ va ap luc mao mach phdi bit, ap luc nhi trai va ap luc trung binh tam
truong that trai kém & cac mic d6 géng strc khac nhau khi do bang phwong phap xam 14n, bao
gom hoat dong hing ngay ciing nhu lac gang sirc bang xe dap nam trong phong thong tim. 6% 163
A. Chi dinh:

Tric nghiém danh gia chic ning tdm truong dwoc chi dinh khi siéu am tim lGc nghi
khdng giai thich duoc triéu ching suy tim hoac khé tha, dic biét khi géng stc. Nhin chung, bénh
nhan vei tim hoan toan binh thuong va chue néng tam truong luc nghi €6 van tbc song e’ bao tf)n
(>7cm/giay cho e’ vung vach, > 10cm/gidy cho e’ thanh bén) khong can lam tric nghiém gang
suc vi gan nhu khong c6 kha nang c6 suy chirc ndng tam truong va tang ap luc d6 day khi ging
suc. Cling vay, dbi vai ‘nhiing bénh nhan ngay tir dau di co tang ap luc a6 day khong nén lam
trac nghiém gang suc dé tim nguy@n nhan kho the do tim mach von di da duoc khang dinh va ap
lyc d6 day chic chin s& ting hon nita khi géng sic. Nhitng bénh nhan thich hop nhit cho tric
nghiém tam truong ging sic 1a nhém bénh nhan thugc nhém suy chirc ning tim treong mirc do
1 vé&i cham thu dan co tim va ap luc nhi trai binh thuong lic nghi.

B. Thuc hién:

Tric nghlem tdm truong gang suc thyc hien t6t nhat voi ging suc sinh ly hon la dung
Dobutamin vi thuéc truyén khong thé gidng duoc véi nhu:ng hoat dong gang sic hang ngay Tréc
nghiém nay dugc thuc hién voi quy trinh bang xe dap nam d& hon vi ¢ thoi gian dé do 2D va
Doppler. Trong qué trinh thuc hién nghiém phap bing xe dap nam, hinh anh 2D, dong van téc
van hai 14, van téc Doppler mé vong van hai 14 va dinh van téc dong ho ba la do bang Dopper
lién tuc dé dang dugc thuc hién ¢ ca luc ban dau, trong su0t qua trinh gang suc tbi da va trong
giai doan hol phuc. Thém vao dé, trac nghiém tim trwong ging sic co thé 1a mot phan trong trac
nghiém géng stc bang tham lan vai cac dix liéu duoc ghi nhan trong giai doan chua ging strc va
giai doan sém mai nging gang sire. Luu y, dong van hai 14 Va van toc vong van giai doan tam
truong sém va mudn thi thuong s& bi dinh nhau ¢ giai doan géng suc téi da. Diéu nay rd hon khi
lam nghiém phap bang tham lin vi lac d6 bénh nhan thudng dat duoc nhip tim cao hon so véi
bénh nhan thuc hién nghiém phap bang xe dap nam. Tuy nhién, cd thé do duoc cac dau hiéu



Doppler ¢ giai doan phuc hdi khi nhip tim cham hon va céc song dinh nhau da tach ra dan. Piéu
nay tng dung cho ca hai phuong thirc trac nghiém gang sic.

Khi chi dinh gang stc 1a dau nguc va kho the bao gém da biét hoic khong biét bénh
mach vanh, quan trong nhit 12 phai t6i wu héa hinh anh 2D véi chuyén dong thanh tim rd nhét.
Néu siéu am tim can &m dugc dung khi hinh anh that trai mo, siéu &m Doppler mé cling khong
hiéu qua va chi ¢ van téc dong hé van ba la co thé dugc danh gia. Nguoi lam siéu &m can xem
xét danh gid tach ra lam 2 phan riéng biét. Co hay khong dung can am thi tién trinh ciing nén
duoc 1am ngay sau khi gang sac tham lan két thdc ghi nhan hinh anh 2D mot cach téi vu hoa
nhat cac thanh cua that trai trong vong 60 gidy dé danh gia ving co tim thiéu mau. Sau do, siéu
am bang Doppler ¢6 thé ghi nhan khi c6 sy roi ra cua dong van téc tam treong sém va mudn qua
van hai 14 va vong van. Néu chang van con dinh nhau thi ta nén ghi nhan van téc dinh dong ho
van ba la bang Doppler lién tuc va sau d6 thir ghi nhan van téc dong van hai 14 va vong van bang
Doppler m6 khi nhip tim da giam hon.

C. Dién giai:

Cac dau hiéu Doppler ghi nhan duoc trong qua trinh gang stc va dién giai két qua tric
nghiém tam truong gang sirc doi hoi nguoi ¢ nhiéu kinh nghiém hon so vé&i danh gia chire néng
tam truong lac nghi. Trac nghiém nay dugc dinh nghia 13 bat thudng chirc ning tim truong khi
thoa dii 3 diéu kién sau: ty Ié trung binh E/e’ > 14 hoic ty 16 E/e’ vuing vach > 15 Ilc ging stc,
dinh van téc dong ho van ba la > 2.8m/gidy ldc gang sic va van toc song e’ ving véach <
7cm/gidy hoic chi néu do duoc ving thanh bén thi song e’ thanh bén < 10cm/gidy luc nghi. Két
qua nay 1a binh thuong khi ty 1é trung binh (hoic véach) E’/e < 10 Ilc gang stic va dinh van téc
dong ho van ba 14 < 2.8cm/gidy khi gang sirc. Can luu v khi dua ra két luan IGc nghi khi chi c6
don dgc dinh van tbc dong ho van ba 1a ting vi ¢ ngudi khoe manh co thé cé sy gia ting déng ké
dinh vén téc dong hé van ba 1a do ting dong méu lén phdi. Néu khong c6 du cac tiéu chuan nay
thi két qua duoc xem 1a khdng két luan duoc. Trén nhitng bénh nhan nay, cac tric nghiém xam
ldn nén duoc xem xét bao gdm cé géng sic néu 1am sang van con muébn xac dinh rd rang &p luc
d6 day that trai.

D. Phat hién cac bénh ly co tim sé'm va tién lwgng:

Co it dix lieu dung trac nghiém tam truong ging suc dé danh gia tién lugng. Nguoi ta thiy
rang gia tang ap luc db day (E/e’>13) lic gang sire 1am gia ting d6 manh tién lugng cing Véi cac
thdng s6 1am sang ciing nhu hinh anh 2D ghi nhan dugc trong co tim thiéu mau cuc bo . Bé
phat hién cac bénh 1y dudi 1am sang, van toc tdm thu va tim truong cua vong van hai la theo truc
doc thi thuong la giam & bénh nhan bénh co tim ciing nhu tiéu duong so voi nhém ching 1 va
néu ldc gang strc co Xuat hién réi loan chirc nang tdm truong thi can phai diéu tri. Mac du dung
Dobutamin cho tric nghiém tam truong ging stc 1a khong dwoc khuyén khich nhung mot bao
céo ghi nhan rang cé sy hién dién cua kiéu do day that trai han ché kéo dai ldc 1am dobutamin s&
cho du hau lau dai x4u trén bénh nhan bénh 1y co tim thiéu mau cuc bo.6

NHUNG DPIEM CHINH

1. Nghiém phép tdm truong ging sirc dugc chi dinh trén bénh nhan c6 khé tha kém voi

suy chtrc ning tdm truong muac d6 1 1Gc nghi. N6 dugc thuc hién bing xe dap nam
hoac trén tham lan.

2. Luc nghi, van téc song E van hai 14 va ¢’ vong van hai 14 nén duoc ghi nhan kém véi

dinh van téc dong ho van ba la tir nhiéu mat cit. Nhiing théng sé duoc ghi nhan 1a
trong tr nhau & ca trong qué trinh géng sic hoic sau khi ngirng géng sic 1-2 phut



lac d6 van toc song E va A khdng bi dinh nhau vi su gia ting ap luc d6 day thuong
kéo dai duoc vai phut.

3. Tric nghiém duogc xem la duong tinh khi thoa ca ba diéu kién trong qué trinh gang
suc: ty 1& E/e’trung binh > 14 hoic ty & E/e’ ving vach > 15, dinh van téc dong ho
van ba l4 > 2.8 cm/gidy va van téc séng e’ viing vach < 7cm/giay

VII. NHUNG CHi SO CHU'C NANG TAM THU THAT TRAI MOi:

Trong nhitng nam gan day c6 mot vai chi sé vé chirc nang tam thu, tim truong cta nhi
tréi va that trai duoc dua ra vi du nhu chi sb thu dén that tréi, chi s6 ap luc d6 day tam thu va tam
truong nhi va that trai. Nhin chung, nhitng bénh nhan suy tim véi chirc ning tim thu thét tréi bao
tén thudng c6 bién dang bt thuong chung caa tim theo truc doc va diéu nay lam bién doi &p luc
that trai cudi ky tam truong. Gid trj tuyét déi do luong bién dang chung cua tim theo truc doc
cang thap cang lam giam chirc nang that tréi chung theo truc doc. Tuy nhién, nhiing s6 lieu hay
duoc phan tan rat rong nén khoé cé thé dung dé wac tinh ap luc dé day that trai. Viéc do luong tbc
d6 bién dang chung that trai ky tam truong theo truc doc & thoi diém thu dan déng thé tich va
giai doan sém ky tim truong dugc duwa trén siéu 4m tim danh diu md c6 sy lién quan dang ké
dén thoi gian hang dinh cua thu dan that tréi (1). Nhitng thdng s6 méi nay duoc dung dé lién két
giita van tc van hai 14 E v6i ude luong &p luc d6 day that trai va tién doan du hau ciia mot vai
bénh*6"-174. Nhung du cho da vai nghién ctru cho két qua dang khich 1¢ dwgc cdng bd thi nhitng
théch thac vé mat k§ thuat va su da dang trong thong s6 do tdc do bién dang trén may siéu am va
trén phan mém phan tich da lam gioi han viéc ung dung nhiing thdng s6 nay phé bién.

Téc do thao xoan that trai 17> 176 cling la mot thong s6 khac dang quan tam dai dién cho
thu dan that trai 177178, Nghién ctu ¢ trén tha vat va nguoi déu cho thay khéng chi ¢ thu dan
that trai chiu anh huéng cua toe do théo xoan. Ap luc d6 day that trai, sy bung tro vé cua that tréi
va vi vay chirc nang tam thu thét tréi cling déu bj anh husng "%, That vay, ¢6 vai nghién cau
cho thiy tdc d6 thao xoan binh thuong ¢ bénh nhan c6 chirc ning tam thu that trai bao ton. Tuy
nhién, thoi gian cua téc do dinh thdo xoin cd thé co gia trj trong chan doan hon & bénh nhan c
réi loan chirc nang tim truong véi thé tich that trai va phan suat téng mau binh thuong 27 182, O
bénh nhan trong nhdm sau, toc d6 dinh cua thao xoan that trai bi cham tré thuong cé thé gidp du
doan c6 sy tri hoan thu dan thét trai. Po luong phirc tap va kho khin trong dién giai céc théng sb
cung véi y nghia cua no, can ¢6 nhiéu nghién ctru hon nita d&& chang minh né c6 vai tro trong
Viéc tng dung hang ngay.

Gan day c6 mot sé cac nghién ciu quan sat cho thay c6 su lién quan nghich giita bién
dang tam thu nhi tréi va ap luc trung binh mao mach phol bit. Méi lién quan nay dugc thay rd
hon & nhitng bénh nhan suy tim chtrc ning tim thu that trai giam mic du ciing co mdi lién quan
c¢6 ¥ nghia dwoc ghi nhan & bénh nhan suy tim chtrc ning tim thu that trai bao ton 8. Bién dang
tam thu nhi trai duoc do bang ap luc budng nhi trai & ca bién phap xam lan hoic khéng xam lan
nhim wdc lugng d6 cing nhi trai, ddy co thé 1a mot thong sb haa hen phan biét dwoc bénh nhan
suy tim chirc ning tdm thu that bao ton Voi nhimg nguoi suy chuc nang tam truong ma khong co
suy tim 8, Twong tu, ddnh gia kha ning dan truyén ciia nhi trai cling dem lai nhiéu hira hen'es.
Mic di vdy nhung c6 nhiing thach thic vé mat ki thuat khi do bién dang nhi trai chinh xéc trén
bénh nhan dan nhi trai va nhiing vang nhi trai khong thé quan sat dugc.

NHUNG DPIEM CHINH:
1. Viéc do luong tdc d6 bién dang chung cua that tréi ky tim truong theo truc doc & thoi
diém thu dan dong thé tich va giai doan som ky tam truong dwoc dya trén siéu am tim

danh diu mé c6 su lién quan dang ké dén thoi gian hang dinh cua thu dan that tréi (7).



Nhitng thong sé nay duoc dung dé lién két giira van téc van hai 14 E véi udce lugng &p luc
d6 day that trai va tién doan du hau cta mot vai bénh.

2. Tbc d6 thdo xoan cua that trai c6 thé co gié tri trong chan doan bénh nhan co suy chirc
nang tam truong that trai kém phan suat tong mau va thé tich thét trai binh thuong. Trong
nhom bénh nhan sau, téc d dinh thao xoin cham 1a thuong gap.

3. C6 su lién quan nghich gitra bién dang tam thu nhi trai va ap luc trung binh mao mach
phdi bit. Mac du nhiéu htra hen nhung nhitng gigi han vé mat ki thuat va can thém kinh
nghiém.

VIIl. CAC THONG SO HINH ANH 2D VA DOPPLER TAM TRUONG GIUP TIEN
LUQNG G BENH NHAN SUY TIM VOI CHUC NANG TAM TRUONG THAT TRAI
GIAM:

Suy chire nang tam truong kém giam thu dan that trai xuat hién sém trong hau hét cac
bénh ly tim mach va c6 thé tién trién tiép lam gia ting d6 cing co tim dan dén tang ap luc d6 day
that trai. Siéu 4m do luong chirc ning tim truong phan anh su thay déi md va vi vdy giup dua ra
thdng tin quan trong vé mat tién luong. Nhiéu nghién cau lam sang ching minh thoi gian giam
téc van hai 14 ngan lai (chi diém gia ting d6 cung budng that trdi) lién quan dén triéu chang suy
tim, ty 1¢ tir vong va nhap vién ¢ bénh nhan nhdi mau co tim cap va suy tim vaéi chire nang tam
thu that trai giam. Trong nhom nay, thoi gian giam téc cung cap thém thdng tin vé tién luong
kém véi céc théng sb 1am sang, chi s6 van dong thanh va chirc nang tam thu that trai, 7586 8891

Quan trong hon, trong mot phan tich tong hop 12 nghién ctu sau nhdi mau co tim cap ¢
1286 bénh nhan nham xac dinh tién lugng cua viéc han ché d6 day tdm truong trén bénh nhan da
c6 suy chirc ning tam thu that trai®, trong d6 c6 620 bénh nhan dudi nhém cd nhdi mau co tim
cap duoc thuc hién siéu &m tim Iy tir nghién cau OASIS-6¥7. Thém nita, kiéu d6 day gia binh
thudng ciing duoc chitng minh 13 du doan tién lwong kém & bénh nhén suy tim, diéu nay ciing
duoc thdy & bénh nhan co db day that tréi han ché trong vai nghién ctu'®. Van téc tinh mach
phoi 189191 va van téc lan truyén caa dong mau ha van hai 14 301921% thyong it duge xem xét hon
nhung van con 1a yéu t6 du doan bién ¢ 1am sang. Ngoai do luong nhiing bién sé thoi gian giam
toc, van toc lan truyén ciia dong méau ho van hai la va d dai cia van toc dong tinh mach phoi,
nghién cuu gan day con do thém ty sd tién lugng quan trong laty lé Ele’. Vai nghién cuu chang
minh van téc song e’ va ty 1 E/e’ ¢6 y nghia du doan cao vé céc bién ¢ bat loi sau nh01 mau co
tim cdp ca & bénh nhan c6 va khong cd kém suy tim 102132 194204 ‘Mgt nghién ciu gan day cho
thiy siéu am tim Doppler md & vong van hai 14 ca van téc song s’ va séng e’ thap déu 1a yéu t6
du doan doc 1ap du doan nguy co cao ty 1 tir vong & bénh nhan sau nhdi méau co tim?®. Doppler
wdce luong ap luc tim thu dong mach phéi ciing 1a yéu té du doan manh du hau suy tim2%62%7,
Ciing vay, gia tang chi s6 thé tich nhi trai va nhi phai ciing du béo nhiing tién lugng bat loi &
bénh nhan suy tim va nhdi mau co tim. 208211

Gan day, nhirng chi s6 siéu am tim mai (bién dang theo truc doc va chu vi va téc do bién
dang tAm truong qua siéu 4m tim danh ddu mo) cling tién doan dugc du hau trén bénh nhan nhoi
mau co tim, suy chirc nang tdm thu ngoai phan suét tong mau tam thu that tréi va ty 18 Efe’. 1'%
174212216 Tyong ty, bién dang nhi trai, lién quan dén &p luc nhi trai, cling du doan tién luong
khong bét loi & bénh nhan nhdi mau co tim bang chi sb t6i da thé tich nhi trai ting dan. 27218
NHUNG DPIEM CHINH:



1. Van téc dong van hai 14 va van téc dong tinh mach phéi va thoi gian tich phan cung cap
dir liéu tién lwong quan trong & bénh nhan suy chirc ning tim thu that trai két hop véi cac
bién s6 1am sang va thé tich that trai.

2. Van téc vong van hai 1a bao gdm ty 1é E/e’ ciing dwoc cong bd cé thé du doan du hau
trén nhdm bénh nhan nay.

3. R&i loan chirc nang tam truong do 11, 111 khdng cai thién du da diéu tri ndi khoa day du
ciing 1a yéu t6 du doan du hau xau cho nhém bénh nhan nay.

4. Céc dau hiéu bién dang that trai va toc do bién dang that tim truong ciing nhu bién dang
nhi trai ting ciing gitp cung cap thdng tin vé tién luong trong vai trudng hop bénh bao
gom nhitng bénh nhan ¢ nhdi mau co tim cap, rung nhi va suy tim chirc ning tim thu
that trai giam.

IX. DU'HAU O BENH NHAN SUY TIM CHU'C NANG THAT TRAI BAO TON:

O bénh nhan suy tim chic ning thét trai bao ton, tién lwong cua suy chic ning tim
truong that trai dugc danh gia trong mot bdi canh bao gbm lam sang, can lam sang, siéu am tim
dé chi ra tién luong va dy hau. Dya vao nhirng thdng s6 1am sang va can lam sang, thdng sé gilp
tién luong nhat 1a peptid niéu N-tan tién type B, tuol tleu duong va sb 1an nhap vién vi suy tim
trude d6 trong nghién ciru I-PRESERVE. Nhiitng yéu té doc lap khac di kém véi tién luong kém
la chat luong cudc song, bénh phdi tic ngh&n man tinh, bach ciu da nhan trung tinh dém, nhip
tim va do loc cau than wdc luong®®. Tuong tu, trong nghién ctu Karolinska Rennes (KAREN),
yéu té du doan tién luong doc lap 1a tudi, ngat khong do bénh ly tim mach (dai dién cho tinh
trang yéu sirc), bénh van tim, thiéu mau, Na thap va nong d6 Kali mau cao (giam chirc ning
than). Luu ¥, viéc sir dung thudc uc ché hé thdng renin — angiotensin va tc ché thu thé
mineralocorticoid 1a yéu t6 doc lap du doan viéc cai thién tién luong®®. Nhitng nghién ciru khéc
tim kiém nhitng thong s dic hiéu nhu chirc ning than giam (dit liéu I-PRESERVE), albumin
ni¢u doc 1ap véi chirc nang than va thiéu méu. 22122

Trong nhiing thong s6 siéu am tim, suy chirc nang that phai xuat hién trong mot nhém
bénh nhin dang ké c6 suy tim V6i chire nang tam thu that trai bao tén tir Olmsted County,
Minnesota va di kém véi du hau xau. Quan trong hon, suy chitrc ning that phai cung cap thdng
tin tién lwong quan trong va doc 1ap véi thong tin tién lugng tir 4p luc dong mach phdi tam thu.
Trong nghién ctru duéi nhom siéu &m tim I-PRESERVE, khéi that trai va kich thude nhi trai 1a
doc 1ap véi sy gia ting ty 1é bénh tat va tir vong®®. Trong nghién ctru siéu 4m tim duéi nhom
TOPCAT, khdng phai thé tich that trai hay phan suat tbng méu 1a tién luong du hau xau. Tuy
nhién, phi dai that tréi, ty I¢ E/e’ viing vach va tc d6 dinh dong h van ba 14 tién doan du hau
cling Véi cac dic diém 1am sang va can 1am sang. Boi vi phi dai that trai gia tang 4ap luc db day
va tang ap luc tAm thu dong mach phdi thuong cung hién dién, nhitng théng sé nay cang bat
thudng nhidu nguy co nhap vién vi suy tim cang cao?® do c6 sy giam do cing toan bo that trai
theo truc doc??’. Thong sé hiru ich khéc 1 ty & tam thu/tdm truong tinh mach phdi duoc ching
minh c6 thé duoc thém vao 1a yéu té tién lwong quan trong trong mot nghién ctu quan sat 228, co
kha nang lién quan dén dong hoc cua dong tinh mach phdi ky tam thu, cai ma ¢ co ché khéac biét
V6i tac dong cua van toc dong tinh mach phoi tam truong?®. Nhing nghiéu ctu 1y th nay tao
tién dé cho nhiing nghién ctru sau nay vé nhitng thdng sé siéu am tim dang hién dién va nhiing
thong s6 mai. >0

Chte nang dong mach xét vé phuong dién khang tro va séng mach c6 thé giup danh gia
t6t hon tién luong bénh nhan suy tim ¢é chirc nang tam thu that trai bao tdn. Nhin chung, thdng



sb ¢6 gia tri nhat 1a van téc song mach 23, Nhitng thdng sé méi nhat 1a song doi bénh 1y caa hé
do6ng mach (hinh 30) va vi vay lam ting stc cing thanh tdm thu mudn?*?. Bién do song doi xuét
hién doc 1ap vai suy chirc ning tam truong?*2% va gia ting khdi co that trai?®. N6 1a yéu té du
doan cac bién ¢ tim mach mot cach doc lap dic biét 1a ty 18 suy tim?*7 va tir vong?®®. Gia trj tién
lwong song doi doc lap va dd manh tién luong trong tw huyét 4p tdm thu. St cang thanh tim thu
muon thudng co dac diém dan sé ddi nghich lai véi nhitng ngudi ¢d st cang thanh dong mach
tam thu som. Diéu nay dua ra khoi dau mai nham phan biét nhirng kiéu kich hoat dong hoc vé
sinh 1y va phi dai bénh ly bao gém ca suy chirc ning tdm truong. Luu ¥, c¢6 su thich nghi sinh ly
trong viéc kich hoat tai tim thu sém trong khi dé tai tdm thu mudn tao nén thay doi bat thuong
trong tim va diéu nay kém theo dy x4u bat lgi.

NHUNG DPIEM CHINH:

1. Nhiing dir liéu vé siéu am gitp danh gia tién lugng bénh nhan suy tim c¢6 véi chiic nang
tAm thu that tri bao ton. Ching bao gdm phi dai that tréi, thé tich nhi tréi, ty 18 E/e’, dinh
van téc dong ha van ba 14, chirc nang that phai va bién dang chung theo chiéu doc.

2. Pong mach vé phuong dién séng mach va tré khang sé gitp ich cho viéc danh gia tién
lwong trén bénh nhan suy tim véi chirc nang tim thu that trai bao ton
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Hinh s 20: Sinh ly bénh han ché trong tién trién bénh co tim do amyloidosis cho thiy
tang ty 1& E/A va rat ngin thoi gian giam toc (hinh trén tréi), giam van téc tai vong van
hai 14 vung vach (hinh dudi trai) va thanh bén (hinh dudi phai) va vuang mém cé hinh anh
bién dang phan tan (hinh trén phai)



Hinh 21: Bénh nhan hep van hai 14 va suy chirc ning tim truong thit trai. (A) Dong
Doppler mau qua van hai 14 bi hep co dong ting toc (trai) va dong Doppler lién tuc
(phai) ky tdm truong gia tang van téc (1. Scm/gidy) va do chénh ap (chénh 4p dinh =
8mmHg va chénh ap trung binh = 3.4mmHg) qua chd hep. (B) Dong ha van ba 14 do béi
Doppler lién tuc (trai) cho thy do chénh &p gitra that phai va nhi phai 1a 49mmHg. Dong
tinh mach gan (phai) chi c6 dong db vé ky tdm truong (D) lam gia tang ap luc nhi phai.
Day ciing 1a bang chung gia tang ap luc phoi.



Te,=49ms
Hinh 21 (tiép theo) (C) dong van hai I (hinh trén) va van téc Doppler md qua vong van hai la
vgng vach (hinh duéi). Ghi nhan cé sy cham khaoi dau van toc song e’ véi séng E van hai la bat
dau trudc song e’ vong van hai 14 (T e = 49 mili giay).

Hinh 22: Dong van hai & (trén) va van the vong van hai ld vang véach (dudi trai) va ving bén
(dudi phai) qua Doppler mo trén bénh nhan ghép tim véi suy chirc nang tm truong that trai. Ghi
nhan c6 su giam van toc séng e’ vung vach va thanh bén (5-6cm/giay)



Hinh 23: Dong van hai 14 (hinh trén trai: Doppler xung qua van hai 14 véi ctra s6 dat tai vong
van; hinh trén phai: Doppler xung qua van hai 14 véi cira s6 dit tai dau van hai 14) trén bénh nhan
ghép tim khac dugc tao nhip that va giam chirc ning tim thu, tim truong tht trai nang (hinh
dudi: giam dang ké song e’ vach véi van téc 1a 2-3cm/gidy). Ghi nhan c6 su ngan lai cua thoi
gian giam téc cua van toc song E van hai 14 (< 150 mili gidy), rat ngin 46 dai dong tam truong
véi su két thic sém cua dong chay. D6 ciing 1a hé van hai 14 tim truong (mdii tén). Tat ca céc ghi
nhan trén 1am gia ting dang ké ap luc d6 day that trai bao gom ca &p luc that trai cudi ky tam
truong.
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Hinh 24: Doppler ghi nhan ¢ bénh nhan cudng nhi. Luu ¥ ¢6 su hién dién cua séng cudng nhi (F)
va h¢ van hai 1a tdm truong (miii tén)




Hinh 25: Doppler ghi nhan tir bénh nhan cudng nhi ¢6 su gia ting ap luc d6 day that trai. Dong
van hai la (hinh trén trai) cho thay CO Sy gia tang van téc dinh tam truong (E) khodng 90-
100cm/gidy va gia tang tdc do tang toc. Van tée L dugc quan sat thay ¢ dong van hai 14 (miii
tén). Van tdc dinh dong ho van ba 14 khoang 3.2cm/gidy twong tng voi do chénh ap nhi phai va
that phai 12 42mmHg va vi vay lam ting ap lyc dong mach phdi tdm thu. Van téc tim truong tai
vong van ving véach (hinh duéi trai) va bén (hinh dudi phai) giam dang ké véi ty 1é E/e’ trung
binh ~ 30. Tong hop lai, v&i nhitng ghi nhan trén chitng minh c6 su gia ting ap luc d6 day that
trai

Hinh 26: Doppler ghi nhan & bénh nhan cé ting ap luc d6 day that trai. Ghi nhan c6 ting van téc
dinh va tdc do tang toc cia dong tAm truong (trai). Thoi gian thu dan dong thé tich 1a 50mili giay
(phai). Miii tén cho thay dong hé van hai 14 tim truong kéo dai vé6i su gia tang ap luc that tréi
cudi ky tam truong.



Hinh 27: Dong van hai 14 & bénh nhan bldc nhi that do 1. Co su dlnh gita van toc song E va song
A van hai la va thoi gian d6 day tam truong rat ngan lai. Van toc séng A van hai 14 két thic trude
thoi diém cuoi tam truong (mdi tén) va dan den rut ngat thoi gian do day tam truong.

Not IR

E velocity 1.3 m.-".":r

!hnb ciljl< 20cm/s

Hinh 28: Anh huéng cua nhip tim Ien su dinh van téc song E va A, can thiét phai xem xét van
téc dong van hai 14 I0c khai dau caa séng A. Hinh bén trai cho thiy voi nhip tim 82I/phut thi
dong van hai 14 ¢ khoi dau song A trén 20cm/gidy (mii tén) va néu khong duoc danh gia (trir
vé6i dinh van toc song A) thi s& cho két luan sai 1a giam do thu dan. Hinh bén phai duoc ghi nhan
cing tir bénh nhan nay vai nhip tim 65l/pht véi khoi dau song A < 20cm/gidy. Kiéu bén hinh
phai cho thdy bénh nhan that su c6 dang d6 ddy that trai gia binh thuong

Hinh 29: Van téc dong van hal la qua vong van tal vung vach (trai), tai dong van hai la (gitra) va
dong ha van ba 14 (phai) ltc nghi va ngay sau khi ngiing gang sic bang trac nghiém tham lan
(hinh du’o’l) Ghi nhan E/e’ 12 10 va 4p lyc tam thu dong mach phéi binh thuong IGc nghi. Khi
gang stc, e’ twong tur VA van toe song E gia ting do d6 1am tang ty 18 E/e’ 18n 19 kém véi tang ap



lwc d6ng mach phdi tam thu >/= 49mmHg véi van téc dong hé van ba 14 1a 3.5cm/giay.
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Hinh 30: Cac song di t¢i va song doi ngugc (phan xa) la do nhitng thay ddi &p luc tai dong mach
cha trung tdm. O nguoi tré khoe manh hinh bén tréi, song doi nguoc dén & cudi thoi ky tam
truong do sy dong van dong mach chu va ting ap lyc tudi mau tdm truong. O bénh nhén ting
huyét &p hinh bén phai, séng doi ngugc di dén doan gan dong mach chu trong thoi ky sém cua
tdm thu va gop phan lam dinh &p lyc tim thu dén muon. Bién d6 cua song doi (va ap luc tam thu
mudn) c6 gia tri tét va tién lwong doc lap co ¥ nghia nhu trong phan tém tat caa khuyén céo.
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