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PAT VAN PE

Tang huyét 4p, ma phan 16n cac truong hop khong tim duoc nguyén
nhan (khoang 90%) hién nay da tro thanh moi de doa khong chi ddi véi
ngudi dan nudc ta ma con dbi v6i nhan dan ¢ nhiéu khu vuc khac nhau
trén thé gidi boi ty 16 mac bénh ngdy mot nhiéu va ty 18 tr vong ngay
mot cao do céc bién ching ctia bénh. Néu nhu trong nhitng nim cia thap
ky 70, tai mién Bic nudc ta ty 1& ngudi truong thanh co huyét ap tir
140/90 mmHg trg 1én 1a 1,9% thi dén nam 1990 con sé d6 1a 11,5% [10].
Theo théng ké nam 1994 cua cac bénh vién trén pham vi ca nudc ddi voi
cac truong hop tir vong do bénh 1y tim mach thi nguyén nhan do ting
huyét ap gitt vi tri hang dau [8]. Bénh c6 thé dién bién tir tir va nhiéu khi
khong c6 triéu ching bao trudc cho dén khi xay ra cic bién ching noi
tang... Tai Bic MY, ngudi ta udc tinh hién nay c6 khoang 25% dan sb bi
tang huyét ap va c6 tdi 16% sé nguoi truong thanh khong hé biét con sb
huyét ap cua ban than, trong d6 c6 nhitng ngudi tham chi dang duoc diéu
tri bang thudc chdng tang huyét ap [139].

Ching ta déu biét rang ting huyét ap 13 mot yéu té nguy co déi vai
bénh mach vanh va suy tim. Mot bénh nhan néu nhu hoi nhap day du
nhimg yéu té nguy co nhu ting huyét ap, phi dai that trai, ri loan
chuyén hoa lipide mau, ting dudng huyét, hit thudc 14 thi kha ning dan
dén bénh co tim thiéu mau cuc bd co thé téi 70% [14; 27; 60; 66; 127;
139... ]. Trong diéu tri bénh ting huyét ap, néu cic yéu td nguy co nay
khong dugc tinh dén thi ty 18 tir vong ctia bénh kho c6 thé duoc cai thién.
Ty 18 tir vong ciing s& khong giam di co ¥ nghia néu chiing ta khong phat
hién duoc hay khong diéu tri dung mot dang suy tim kha dic trung trong
cac truong hop suy tim do ting huyét ap, d6 1a tinh trang suy tim do suy
chtrc ning tim truong ma co ché sinh 1y bénh hoc ciing nhu vai tro ciia
né da dan dan dugc sang to trong mot s6 nim gén day [4; 22; 34; 37, 44;
68; 75; 81;91; 125... ]



Nghién ciru chirc ning tim trwong thét trai va thit phai ¢ ngudi binh thwong va ngudi bénh ting huyét ap bing
phwong phap siéu 4m Doppler tim — Luén an Tién si Y hoc — Tac gia: TS. Ta Manh Cwong — http://www.cardionet.vn

Trudc ddy, nhitng dinh nghia kinh dién vé suy tim déu nhdn manh
dén vai trd ctia chtrc ning tdm thu boi vi suy tim dugc hiéu theo nghia 1a
tinh trang giam cung luong tim mot cach twong ddi so voi nhu cau cua
co thé do giam kha ning co bop cia co tim. Thé nhung co téi 30% céc
trudng hop suy tim trén 14m sang ma chirc ning tdm thu that trai van
trong gidi han binh thuong hay chi gidm ¢ muc do vira phai [32; 43; 64;
75; 151...]. Co thé néi, day 1a cac trudng hop suy tim do suy chiic ning
tam truong va nguoi ta thiy rang, & giai doan mudn cua suy tim do suy
chtrc nang tim truong, chirc niang tam thu ciing s& bi suy yéu lam cho
tién luong ciia ngudi bénh cang tré nén ning né hon [21; 106; 107... ].

Vi thé trong suy tim, cac r6i loan vé chirc ning tim truong that trai
c6 thé xay ra sém hon nhitng rdi loan vé chérc ning tdm thu, nhat 1a
trong mot s bénh 1y dic trung nhu ting huyét ap [34; 37; 53; 74; 125;
151... ]. Qua nghién ciru céc tac gia ciing cho biét, khong chi chirc ning
tam truong that trai bi anh hudng ma chic ning tdm truong that phai
cling c6 nhirng biéu hién suy giam kém theo ¢ nhitng bénh nhan ting
huyét ap [6; 30; 116].

Pé c6 dugc nhitng tién bo nay phai ké dén vai tro cua cdc may siéu
am - Doppler tim dugc dua vao st dung trong khoang tr 15 nam tré lai
day va né thuc su cho phép nguoi thay thude nghién ctru chirc ning tim
mot cach toan dién hon [ 87, 119]. Bang phuong phap Doppler tim,
ngudi ta ¢ thé nghién ctru duge hinh anh cta cac dong chay qua cic van
nhi thit vé mit van tdc, thoi gian ciing nhu ban dinh lugng dugc cac ap
lwc @6 ddy, qua d6 co thé danh gia duoc nhitng thay doi vé chirc ning
tam truong mot cach kha chinh xac va tuong ddi thuén tién... [ 5;33;45;
51;52;56;57;,69;79...].

O nudc ta, trong nhitng nam 1990 cia thé ky XX, cac mdy siéu am
Doppler tim di bat ddu duoc trang bi va hién nay dang c6 xu hudéng mo
rong trén pham vi toan qubc. Mot sb nghién ciru vé chirc ning tdm
truong d3 duoc tién hanh nhat 1a trén ddi twong nguoi binh thudng [1; 3;
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7; 9; 11]. Tuy nhién,v61 nhitng bénh nhan ting huyét ap, cho du sy
thuong gip cua bénh ciing nhu nhirg bién d6i mang nhiéu y nghia cua
chirc ning tdm truong nhu ching t6i da trinh bay thi cho dén nay, ching
ta van chua c6 cong trinh nghién ciru toan dién va chi tiét ndo... Vi vay,
chung t6i tién hanh nghién ctru chirc nang tim truong bang phwong phap
si€u am Doppler tim trén nguoi binh thuong, khoé manh va nguoi bénh
tang huyét ap nham muc dich:

1. Gop phan nghién ciru cic chi sb binh thuong cia dong chay qua
van hai 14 va van ba 14 & nguo1 16n binh thuong.

2. Nghién ctru nhitng thay doi ctia chtrc ning tdm truong that trai va
that phai & bénh nhéan ting huyét ap.

3. Nghién ctru anh hudéng ctia mot sé thong s6 1am sang, siéu 4m tim
d6i voi chirc nang tim truong that trai va that phai ¢ nguoi binh thuong
va nguoi bénh ting huyét ap.
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Chuwong 1

TONG QUAN

1. KHAI NIEM CHUNG VE SUY TIM

Qua tai chtrc ning tim 1a mot trong sd cac nguyén nhan giy suy tim.
Céc nha sinh 1y bénh hoc néu ra 2 co ché qua tai dan dén suy tim:

- Qud tdi thé tich: khi tim (bén trai hay bén phai) nhan vé va phai
bom ra mot lugng mau vugt kha nang thich nghi cta no. Chéng han, khi
hé van tim, khi thong lién that, co ludng thong giita tiéu va dai tuan
hoan... Tuy nhién, qua trinh suy tim do qua tai thé tich s& dién ra tuong
d6i cham, vi néu thé tich bom ra ting gap hai 1an binh thudng thi ning
lugng ma co tim doi héi chi tang thém 25 - 30%. Tim thich nghi chu yéu
bang cach ting do gidn cac soi co tim, nhd vay thé tich tim truong ting
1én, 1am ting luc co bop tong mau (dinh luit Frank-Starling). Qua trinh

phi dai tim ciing dién ra mudn va cham.

- Qud tdi dp lwc: khi co tim phai thing mot stc can (hau tai, hay hiu
ganh) dé bom mau vao dong mach. Chang han, trong bénh hep van dong
mach, hep eo dong mach chu, hep than va nhanh dong mach phéi, bénh
taing hong cau nhung pho bién nhét 1a ting huyét 4p. Suy tim s& xuat
hién sém hon, vi néu strc can ting gap hai lan thi ning luong ma tim doi
hoi phai 1a 300% muc binh thuong. Dé thang sic can, co tim s& som
thich nghi bang cach phi dai, cho téi khi h¢ mao mach trong tim khong
nudi ndi khéi co tim thi qua trinh xo hoa s& dién ra véi téc d6 nhanh, bit

dau tir nd1 tdm mac trd ra.

Trudc day, khi ban vé suy chtc nang tim néi chung, ngudi ta thudng
nghi t6i giam kha ning co bép (tdng mau) cia co tim - ¢ thoi ky tam thu.
Diéu d6 khong sai, nhung chua that sy diy du. Gan day, cac quan sat
lam sang va nhirng nghién ctru vé sinh 1y bénh hoc cua thoi ky tdm
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truong di cho ta thdy day khong phai 1a thoi ky hoan toan thy dong (nghi
ngoi) cua co tim [2; 4; 68; 75].

2. SINH LY VA SINH LY BENH HQC THOI KY TAM TRUONG

Khi that trai co, van hai 14 dong trudc (vi 4p luc ¢ nhi rat thap), con
van dong mach chu mo sau (vi 4p luc & dong mach chu kha cao): thoi
gian chénh nhau tinh bang mi li gidy (ms). Ciing do co ché nay, khi tim
truong, van dong mach chu dong trudc, sau d6 méi mo van hai 14. Do
vy, dd c6 nhitng dinh nghia khac nhau vé thoi gian tdm truong tly quan
niém né bat dau tir luc nao.

Dinh nghia dau tién do Wiggers dé xudng: tic gia gidi han thoi ky
tam truong 1a giai doan tinh tir lic van hai 1a bat dau mé cho dén khi van
dong lai. Sau d6 mot dinh nghia khac, mang tinh chat 1am sang, dé nghi
nén coi thoi ky tdm trwong bat dau ngay sau khi dong van dong mach
chu. Gan diy nhét, Brutsaert di dua ra mot so ¢6 dya trén nhiing thay
ddi sinh 1y ctia co tim trong mdi chu ky, do vay da dem lai nhiéu loi ich
vé 1y thuyét ciing nhu vé thyc tién hon (hinh 1) [dn theo 68 va 75].

Theo hinh 1, khi tdm that co, 4p luc 1am déng van hai 14, nhung thoat
dau chua du 16n dé lam mo van dong mach chi, do vay thé tich budng
tim chua doi (goi 1 co dong thé tich), sau d6, van dong mach cha mo -
bat dau pha téng méau. Tiép d6, tim gidn (soi co tir trang thai co trd vé
chiéu dai ban dau) nhung van hai 14 chua mé, nén thé tich budng tim
khong thay d6i - cho téi khi van hai 14 mé ra (giai doan d6 day nhanh).
Sau do, cac soi co tim con kéo dai thém nita (pha gian tam truong), thuc
hién su d6 day "cham" (twong Gng v&i VI/2). Cudi cung tdm that nhan bd
sung mot luong mau nho su co bop cua tdm nhi.

Trong so d6 cia minh, Brutsaert da tach riéng giai doan co va mot giai
doan rat quan trong goi 1a giai doan gidn (relaxation) tuong Gmg véi sy tré
vé do dai ban dau cua soi co tim. Giai doan gian nay la mot thoi ky chu
déng tiép ndi voi thoi ky tdm thu. Cac bat thudng cua giai doan d6 day
that trai co thé hodc lién quan véi cac bat thudng cua giai doan gidn, hoic
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lién quan dén céc roi loan vé kha ndng nhan mau (compliance) thu dong,
hoac ca hai cung phoi hop.

ap luc
toi da
that trdi
| Poéng van M& van
Rong Mévan | pMC  haild Péng VHL
VHL Dl\‘/IC i Vmallx V‘ i
binh
Tam thu Tam truong nghia cta
| : : | Wiggers
| Dinh
Tam thu Tam truong nghia clia
lam sang
Co ! Gian | D6 day
déng| Tongimdu dong | nhanh |Gidn tam |\pe o .
thé | thé | truong 50 do
tich i tich | | cuia
Tam thu Tam truong Brutsaert
Co bop Gian Kha nang nhan mau
(compliance)

Hinh I - Cac dinh nghia vé thoi ky tam truong thét trai. VHL: van hai 1a; DPMC: dong mach chu;
Vmax: toc dg toi da cua dong do6 day, VI/2: 50% ctia Vmax. [hinh v& mo6 phong theo 68].
Toc do gian cua that trai phu thudc vao 3 y€u to chu yéu [12; 17; 45;
63; 68, 102], d¢ la:

- Téc @6 bat hoat co (vitesse d'inactivation musculaire): Toc dd nay
phu thudc vao su trao ddi cua cac ion natri va canxi ndi bao va sy thu hoi
ion canxi cua ludi co twong. Tc do bat hoat co duoc ting cudng bai
catécholamines va giam di khi thiéu mau.

- Céc tac dong cua ap luc dbi voi that trai, gdm tac dong cua hai loai
luc: loai lyc thir nhat hinh thanh do két qua cua sy bién d6i hinh thé that
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trai khi tong méau va loai lyc thi hai hinh thanh tir nguon gbc huyét
dong, luc nay s€ dugc tang cuong:

e Trong thi thir hai ctia giai doan tdng méau (do nhiing thay d6i khang
tré ciia ddng mach chu va cua cac song phan hoi).

e Trong giai doan gidn dong thé tich (do su thay d6i hinh dang that
trai voi mot thé tich khong doi).

* Va trong giai doan d6 day nhanh (do ting ap luc thanh that).

- Cubi cung, tdc do gian phu thudc vao sy déng nhat vé khong gian
va thoi gian cua su bat hoat co: toc do gian s€ bi cham lai trong truong
hop blée nhanh trai va khi ¢6 sy huy hoai t6 chirc co.

Giai doan gifin bat dau ngay khi ap luc thét trai dat mac d6 ti da (hinh
1: so dd cua Brutsaert) va kéo dai trong sudt khoang thoi gian gidn dong thé
tich cho dén khi dong d6 ddy nhanh dat van toc t6i da. Binh thuong giai
doan ndy dam bao khoang 80% thé tich d6 day thét trai [139]. Nguoi ta thay
giai doan gidn kéo dai trong kha nhiéu bénh 1y nhu thiéu mau co tim, thiéu
oxy co tim, phi dai co tim hay trong suy giap. Giai doan gidn ngin hon trong
trrong hop cudng giap trang hoac khi dung catécholamines [80; 86].

Tiép theo giai doan d6 diy nhanh 13 giai doan d6 diy cham
(remplissage lent hay diastasis). V& mat sinh 1y hoc, giai doan nay duogc
quy udc tinh tir thoi diém ma tai do, van tdc toi da dong do day giam di
50% (ky hi€éu VI1/2). Trong giai doan nay, d§0 n¢ gian (agrandissement)
ctia tAm that bi han ché boi kha nang nhan méau thu dong hay d6 cing co
tim (rigidité du myocarde). DO cting nay khong hang dinh ma ting cung
v4i sy ting 1én cua thé tich tam that dén mirc ma nguoi ta ghi nhan rang
cd sy ton tai mot méi lién quan bac hai gitra ap luc va thé tich [45]. Nhu
vay, ap luc trén mot don vi thé tich cang tang thi thé tich tuyét doi cang
tang. Nguoi ta phan biét do cing thanh thét (rigidité pariétale) va do
cting co tim: d6 cung thanh that dugc xac dinh boi nhimng thay doi twong
dbi ctia 4p luc twong Gmg v&i nhitng thé tich khiac nhau (dP/dV) ma
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nghich dao ctia n6 sé 1a kha ning nhan mau thanh that hay kha niang no
gidn (distensibilité) cua thanh that [114], con do cung co tim dai dién
cho strc can cua toan bd co tim truée mot don vi ap luc (thay d6i chiéu
dai soi co trén mdi don vi chiéu dai). Kha ning nhan mau that trai phu
thudc vao hinh thé that trai (duong kinh, bé day thanh that) va tinh cting
cta co tim. Tinh ctng ctia co tim lai phu thudc vao trong luong khéi co
that trai [55] va cac thanh phan collagéne cia soi co tim [12]. Vi nhirng
khai niém c6 tinh chit bao trim nhu vay, cac tac gia Anh-My da sir dung
mot dinh nghia mang tinh tong quat hon khi néi vé kha niang nhan mau
that trai hay vé "kha niang nhan mau c6 hiéu qua cia budng that trai"
(effective operating chamber compliance) - d6 1 tat ca nhirng dic tinh
thu dong cua that trai khi dong méau tir nhi trai di qua van hai 14 xudng
budng that va dugc xac dinh 1a ty 18 gitta su thay d6i vé thé tich trén
nhirng thay dbi vé ap luc trong thoi ky tdm truong [16; 55; 64; 102...].
Kha ning nhan mau that trai bi giam trong truong hop ting huyét ap,
thiéu méau co tim, hep van dong mach chi hay bénh co tim phi dai va
tdng trong truong hop hd van hai 14 man tinh hodac bénh co tim gian...
[42; 63; 64; 68; 77; 125...].

Vao cubi thoi ky tdm truong, dong d6 day that trai duoc hoan thién
boi giai doan nhi thu: giai doan nay dam bao khoang 15% thé tich do
day, nhung trong mdt sb trudng hop, dic biét 1a khi gang sirc, nd c6 thé
dam dwong duoc tir 25% dén 40% thé tich d6 day [63; 79; 92; 139...].
Diéu nay giai thich cho su kém dung nap cta bénh nhan trong trudng
hop rung nhi. Vai tro cua giai doan nhi thu cang tré nén quan trong hon
khi c6 nhiing tré ngai ddi voi su gian tam truong [23; 24; 40; 64; 89;
117...]. Tuy thé, vai tro ctia giai doan nhi thu ciing s& khong duoc phat
huy trong truong hop kha nang nhan mau that trai qua thap hay khi ap
luyc thét trai da tang cao ngay khi tdm nhi bat dau co [71].

Nhu vay c6 hai yéu t6 quan trong anh hudéng dén thoi ky tam truong
that trai, d6 1a 1) gian that trai va 2) kha ning nhan mau that trdi. Gian
that trai 1a mot qué trinh cha dong doi hoi cé sy tiéu hao ning luong ma
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trong qua trinh d6 cac tac nhan giy co co bi bat hoat va s¢i co tim trg vé
d6 dai ban dau trudc khi co. Kha ning nhan mau that trai hay "khd ndng
nhdn mdu c¢6 hiéu qua ciia buong that trdi” duge dic trung boi tat ca
nhitng dic tinh thu dong cua thét trai trong thoi ky d6 day. Hai yéu t6 co
ban nay tic dong dén hoat dong tdm truong that trai thong qua nhiing co
ché ma chung t6i xin duoc trinh bay tiép sau day.

3. CAC CO CHE CUA SUY CHUC NANG TAM TRUONG
3.1. Cac yéu t6 sinh hoa

Ta biét rang dé co co, cac phan tir actin phai ndi véi cac phan tir myosin.
Do vy, trong giai doan dau cua thoi ky tAm thu, cac cau ndi actine-myosine
duogc hinh thanh, nhung khi budc vao giai doan tdng mau, nghia 1a khi ap
luc trong budng tim da dat murc tdi da thi chung sé& bi bé gdy. Sy dut giy cua
cac cau ndi ndy luc dau cham sau d6 s& nhanh dan 1én tuy thudc vao sy thu
hdi cac ion canxi ndi bao. Nhibu tic gia dd chimg minh rang, c6 su giam
lugng enzym ATPase cua ludi co tuong khi co tim phi dai va tuy khong co
nhimg bat thuong vé su chuyén van ciia dong canxi trong té bao co tim
nhung su giang hoa cua cytosol thuong bi cham lai [64].

V& nguyén nhan cua nhirng rdi loan nay ngudi ta cho rang c6 18 1a do
cac AMP vong: chét truyén tin thir hai ndy tao diéu kién thuan loi cho
qué trinh gidn binh thuong ctia co tim bang cach hoat hoa mot loai
protéine mang cua hé lién vong co6 tén 1a phospholambdane. Pay 1a mot
enzyme hoat hod men Ca - ATPase trong ludi co tuong va tao thuan loi
cho su tich luy ion can xi trong céc cytosol (hinh 2). Mat khac ATP vong
con hoat hoa troponine-I, lam giam d6 nhay cam cua ion can xi dbi véi
troponine-C déng thoi tao diéu kién tdt cho sy bat hoat céc protéine dam
bao chirc nang co bop cua co tim [17]. Nguyén nhan giy thiéu hut AMP
vong c6 thé do nhitng rdi loan trong hoat dong diéu hoa cua adénylate
cyclase hodc do nhitng rdi loan trong hoat dong kich thich hé théng béta-
adrénergique (d6i v&i co ché diéu hoa nguoc cia cac thu thé béta trong
suy tim) [31; 77]. Nhiing bat thudng trong su chuyén van cia dong can
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xi ndi bao gay ra do thiéu hut AMP vong dong mot vai tro trung gian gay
r6i loan chtrc nang tdm truong khi co tim bi thiéu mau [67; 77; 95].
Trong cong trinh thyc nghiém cta Moran va Kihara trén loai chon Furet
da tim ra moi lién quan tuyén tinh chit ché gitra nong do canxi ndi bao
va ap luc trong budng thét trai [din theo 68]. Cac nghién ciru trén 1am
sang va trén thuc nghiém cling da chung minh cdc tac nhan lam tang
AMP vong nhu milrinone (13 médt chat Gc ché phosphodiesterase) va
forsklin (l1a chat hoat hoa truc tiép adenylate cyclase) c6 thé cai thién
chtrc ning tdm truong vi khi AMP vong ting s& lam ting tdc d6 gidn that
trai va thoi gian gidn that trai ciing dugc giam xudng [17; 64].

3.2. Cac yéu to co hoc [17; 47; 50; 64; 68; 76; 80; 102]

Song song voi nhitng yéu t6 sinh hoa nhu ching toi vira trinh bay,
nguoi ta con chirng minh dugc maot sb yéu td mang tinh chét co hoc ¢6
kha niang gdy ra nhiing thay dbi bat binh thuong cua chic ning tdm
truong that trai. Cac yéu td co hoc nay co thé chia thanh hai loai: yéu t6

ngoai lai (facteurs extrinsequés) va yéu to ndi tai (facteurs intrinseques).

3.2.1. Cdc yéu té ngogi lai

Anh hwéng ciia thét phdi 13 tic nhan co ban: trén thuc té, khi thé tich
that phai tang, vach lién that s& bj ddy sang phia that trai, cac soi co bi bién
dang (uén), hau qua 13 1am tang 4p luc cudi tAm truong that trai. Day 1a hién
tugng tac dong tuong hd cua hai that. Muc do tuong tac khong chi phu thudce
vao thé tich ciia that phai ma con phu thudc vao ca thé tich do day cia that
trai ma day chinh 13 yéu td ting cudng anh hudng. Trong truong hop mang
ngoai tim bi cat bo, sy tac dong twong hd ndy chi gy ra nhitng hdu qua nhat
dinh ma thoi; vi dy, khi 4p luc cudi tdm truong thdt phdi tang I 0 dén
20 mmHg, thi ap luc cudi tAm truong thdt trdi chi ting tir 1 dén 6 mmHg.

Vé anh huong cia hién tuong tac dong twong hd giita hai tdm that
trén moi lién quan thé tich - ap lyc cudi tAm truong that trai, cac phat
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hién noi trén da chimg to rang khi thé tich that phai ting thi duong cong
thé tich - ap luc 1én trén hoac chuyén trai. Vi vay, trong mot tap hop cac
moi lién quan gitra thé tich va ap luc d6i vé6i that trai thi mdi mot mdi
lién quan déu twong mg voi mot thé tich nhat dinh cta that phai. Mbi
lién quan thé tich - ap luc cudi tAm truong that trai ¢ ngudi cling 1a mot
thanh phan trong tap hop nay.

Angonistes 3 Xanthine
Y(+) 10
Adénylate cyclase Phosphodiestérase
y \
ATP > AMPvong > AMP
Hoat hoa Tang dan truyén cta céc
phospholambdane kénh cham
Y Y
Tang chuyén van canxi Tang dong canxi clia
cta ludi tuong bao mang sgi co

Hinh 2 - Céc co ché té bao hoc ciia su gidn tim truong (theo Grossman [64])

B6 sung thém vao quan hé tic dong tuwong hd gitta hai tdm thit noi
trén, Maruyama va cdng su da chi ra vai tro ctia sy tuong tac cia tam nhi
va tam that trong hoat dong tam trwong. Theo d6, khi thé tich nhi trai
ting, duong cong thé tich - ap luc cudi tAm truong that trai s& 1én trén
hoidc chuyén trai nhung khong song song cing mirc do; dudng cong sé
chuyén 1én trén nhiéu hon & cac thé tich thét trai 1on hon [dan theo 76].

- Mang ngoai tim c6 kha ning lam gia ting mot cach dang ké hién
trong tic dong twong hd cua 2 tdm that trong thoi ky tim truong cho du
nhan xét nay cé thé kho khiang dinh mot cach chinh xac do nhiing gidi
han trong viéc do ap luc va thé tich trong khoang mang ngoai tim. Tuy
nhién nguoi ta c¢6 nhiing bang chimg cho thidy & nhiing bénh nhan bi
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phau thuat tim do bénh 1y mach vanh hodc bénh 1y van dong mach cha,
mang ngoai tim (binh thudng) s& tic dong voi mot ap luc cd ¥ nghia ddi
v4i tim va chac chan s& 1am gia tang thém ap luc trong cac budng tim.
Trén thuc té ngudi ta nhan thiy, ap luc that phai rat gibng véi ap luc
trong khoang mang ngoai tim va hai ap luc ndy c6 mot mdi lién quan rét
chat ché.

Theo cac nha nghién ctru, vai trdo cua mang ngoai tim cang tr¢ nén
quan trong khi that phai cang gidn no, bdi vi khi that phai cang gian, ap
luc trong khoang mang ngoai tim cang cao, mang ngoai tim cling s€ phai
cang gidn ra do luc ép bd sung nay. Mang ngoai tim ¢ thé, trong mot
chimng muyc nhat dinh nao do, ngan can sy hoat dong binh thudng cua
that phat theo luat Frank-Starling. Tuy nhién tac dong ndy chi nhan thiy
trong trudng hop dong méau tinh mach trd vé tim phdi ting nhiéu va dot
ngot, vi du, nhan mot hoat dong gang strc qua mirc, ma khong quan sat
thiy trong truong hop tim phi dai man tinh, khi d6 mang ngoai tim da
gi6i han kha nang gidn cua tim trong mot pham vi nhét dinh.

- Pong mach vanh, ban than nd cling gy tac dong dén chtc ning
tam truong cuia tim. Cac dong mach vanh dugc d6 day trong thoi ky tim
truong va chinh su thay d6i thé tich nay ctia chung c6 thé anh huéng dén
kha ning nd gidn cua thét trai do hién twong thuy luc (hydraulique) hay
con goi la hi¢u ing cuong (effet érectile).

- Cuoi cung, mot su chen ép mang tinh chat ngoai lai do1 vo1 that
trai, chang han mdét khoi u hay tran dich mang ngoai tim..., cling c6 kha
nang gay tré ngai doi véi sy no gian cua budng that trai.

3.2.2. Cdc yéu to néi tai
Trong cac yéu t6 ndi tai, nguoi ta phan biét:

- Hién twong "hut tam trwong" (succion diastolique): céc luc quan
tinh ciia co tim gdy ra mot chuyén dong Iui mang tinh dan hdi (recul
élastique) c6 xu huéng hut mau tir tdim nhi xudng; hién twong nay giai
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thich tai sao ap luc thét trai tiép tuc giam sau khi van hai 14 dd mé va thé
tich thét trai bat dau ting.

- Cic ddc tinh qudnh-dan héi ciia co tim (propriétés visco-
élasliques du myocarde): cac Gmg suat (stress) khong chi phu thudc vao
cuong do ung luc (contrainte instantanée) ma con phu thudc vao tdc do
bién d6i cua cac ung luc nay.

- Va su dan héi cia thanh thdt: thong sd nay co6 hai huéng Mot
hudng chu dong tuong Gng véi cac hoat dong du (activitation résiduelle)
trong thi tdm truong (thé hién bang su gian kéo dai hon hodc trong su
gian khong hoan toan). Mot huéng thu déng lién quan dén tinh cing
hodc kha ning nhin méau cua tdm that khi cc té bao co tim d3 gidn hoan
toan. Tinh dan hdi thu dong nay phu thudc vao hai tac nhan chi yéu:

* Bé day thanh that,

* Vi thanh phan cua né: khi tdm that bi qua tai 4p luc, thanh phan
collagéne trong té bao s& ting 1én kém voi nhiing thay doi vé mat cau
truc cua cac soi collagéne nay.

Tém lai, suy chirc ning tdm truong trong cac bénh tim do ting huyét
ap o6 thé co hai ngudn gbc: 1) ting do cling cua budng that (tic 1a kha
ning nhin mau giam) - mot yéu té mang tinh thu déng cua giai doan do
day tam that va 2) giam do gian tim that - mot yéu té mang tinh chét chu
dong do61 hoi phai c6 su tiéu hao nang lugng.

Do cung budng that lién quan truc tiép dén khdi lugng va do cung
ctia co tim (do hién twong xo hoa) va twong nghich véi thé tich tdm that.
Trong trudng hop phi dai that trai, ca 3 yéu t6 nay déu bi anh huong lam
cho d6 cung thanh thét ting. Ngudi ta c6 thé nhan thdy dién bién cua
chirc nang tim truong khi bi suy c6 mot su song hanh véi nhirng thay doi
cua trong luong khéi co thét trai. Tuy vay, tiw 40% trén 80% cac bénh
nhdn tang huyét dp cé biéu hién suy gidm chirc ndang tam truong (giai
doan gian tam truong bi kéo dai va cham lai) truoc khi xudt hién nhitng
ddu hiéu dau tién tia phi dai that trai [139].
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Do ctng budng that ngoai ra con ting 1én khi tinh gidn chii dong cia
tam that giam, ma tinh gidn nay lién quan dén nhiing thay doi cua tién
ganh va hiu ganh, qua trinh bat hoat trwong luc cta cac soi my-é-lin va
mirc 6 khong ddng bo gitra hai tam thét.

Néu qué trinh bt hoat truong luc ctia cac sgi my-é-lin van binh
thuong thi sy gidn tam truong phy thudc chil yéu vao tién ganh va hau
ganh. Céac 4p luc dong vai tro quan trong nhat trong tat ca cac bénh tim
1a ap luc co (tac dong vao thanh thét trong giai doan dau cua thoi ky tam
thu) va ap luc d6 day (tic dong vao thanh that sau khi van hai 1a md).
Trong cac bénh tim tic nghén, 4p luc d6 day giam do thanh théit day, thé
tich tam that giam va tang ap luc ddi voi tim nhi khi tong mau. Pay c6
thé coi nhu 1a mot co ché bu trir ddi véi tac dong cua su phi dai that trai
vao giai doan gidn tim truong. Ap luc d6 day ciing c6 thé coi nhu mot sy
chénh 1éch ap luc gitta nhi trai va that trai trong giai doan d6 day nhanh
cua thoi ky tam truong.

Su bat hoat truong lyc ctiia cac sgi my e lin duge coi 1a nhan td co
ban cua qua trinh gidn. Qua trinh bat hoat nay duogc thuc hién bang cach
thu hdi dong canxi vao ludi tuong bao va giai phong canxi ra ngoai té
bao. Ca hai phan tng nay déu can cung cap niang luong. Tat ca nhing
khéac biét trong qua trinh bat hoat déu nham muc dich gitp cho su gidn
khong bi phu thudc nhiéu vio tién ganh va hau ganh va nhu vdy bang
cach nay hay cach khac, truc tiép hay gian tiép, déu tac dong dén su gidn
tam truong.

Su khong dong bo giira tién ganh, hdu ganh va qué trinh bat hoat 1a
nguyén nhan thtr 3 gay giam do gidn tim truong that trai.

4. CHAN DOAN SUY CHUC NANG TAM TRUONG THAT TRAI

Nhu chang toi vira trinh bay, do ddy tam truong 1a mot hién tugng
phtc tap phu thudc vao nhiéu co ché cho nén thuc té rat kho phan biét
giita suy chic ning tdm truong va suy chirc ning tidm thu bang céc
phuong phéap kinh dién: khai thac tién su, kham 1am sang, dién tim va
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Xquang tim phoi thong thuong... Cac phwong phap nay khong cung cap
nhirng thong tin can thiét dé co thé danh gia mot cach chinh xéac thé tich
tam truong that trai, bé day thanh that, cling nhu phan sb téng mau - do
1a nhitng thong s mang tinh chat "chia khéa" dé phan biét. Cac k¥ thuat
chan doan nhu tham do huyét dong, chup mach bang dong vi phong xa,
siéu am Doppler tim... sir dung hién nay cung cip cho ta nhiing thong tin
thuc sy hitu ich nhung s& van 1a khong hoan chinh néu nhu khéng phdi
hop véi sy phan tich ty my cac ddu hiéu 1am sang.

4.1. Triéu chirng l1am sang cua suy chirc ndng tim trwong

Mic du suy chirc ning tam thu va chiic ning tim truong c6 thé cing biéu
hién trong céc truong hop suy tim nhung viée chan doan phan biét va danh gia
mirc d6 quan trong ctia m&i mot loai rdi loan trong timg truong hop cu thé 1a
diéu kién co ban dé co thé dat duoc thanh cong trong cong tac diéu tri.

Nguoi ta gap & cadc bénh nhan suy tim do suy chirc ndng tam truong
mot hoi chling gang stc trong tién sir: mét moi, kho thé do han ché cung
lugng tim va ting ap luc mao mach phdi. Binh thuong, thé tich that trai
ting trong qua trinh ging stc va tré vé binh thuong khi nghi. Trong
trudng hop bénh nhan mic bénh co tim tic nghén hay phi dai that trai thi
thé tich thét trai khong tiang l1én duoc, tham chi nho di trong thoi ky tim
truong.

O cac bénh nhan suy chirc niang tim truong, thim kham 1am sang va
bing cac phwong phap thim do "khdng chdy mdu”, nguoi la nhan thay
chtrc niang tim thu that trdi hau nhu van nam trong gidi han binh thuong.
Vé phuong dién giai phau, suy chic ning tim truong c thé biéu hién
lam sang giéng nhu suy chic ning tdm thu ngoai trir mot diém rat quan
trong d6 1a kich thudc tim van binh thuong.

Khi nghe tim, néu thiy tiéng ngua phi xuat hién ¢ ngudi tré (thuong
dudi 20 tudi) va tiéng tht 4 (thudong & ngudi trén 50 tudi) thi day duoc
coi 12 ddu hiéu goi ¥ cua suy chirc ning tim trwong, doi khi di kém véi
ca suy chirc ning tdim thu. Trong tit ca cac trudng hop, van dé quan
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trong 1a phai kiém tra chtrc ning tim thu bang siéu 4m hay isotope dé
phén biét réi loan chirc nang tdm trueong don thuan hay phdi hop.

Co thé nodi rang, khi nguoi bénh c6 mot hoi ching ging stc, chire
ning tam thu that trai lai ndm trong giéi han binh thudng, chan doan suy
chlrc nang tdm truong nén dugc ddt ra, dac biét khi nguoi thay thude
dtng trudc cac tinh trang bénh 1y nhu ting huyét ap, suy mach vanh,
bénh co tim gidn hay phi dai [34; 48; 80; 139...].

4.2. Cac ky thuat thim do chirc niing tAm truwong that trai

Nhiéu k¥ thuat thim do d3 dugc dé cap nhu thim do huyét dong,
chup mach phdong xa véi tia ga-ma, si€u am thuong quy, si€u am tim ky
thuat s, siéu am Doppler... Trong phan viét ndy, ching toi s& tap trung
trinh bay vé siéu 4m tim Doppler trong tham do va danh gia chirc ning
tam truong that trai, con cac thim do khac ching t6i xin trinh bay nhiing
nét co ban vé nguyén 1y ciing nhu nhitng nét nhan dinh chung vé két qua.

4.2.1. Phwong phdp tham do huyét dpng [16; 29; 35; 45; 52; 97; 101; 131;
132].

Phuong phap thim do huyét dong cho phép xac dinh van toc tdi da
cia sy giam ap luc that trai (vitesse maximale de décroissance de la
pression ventriculaire gauche) dugc ky hiéu 1a - dp/dt va hang sb thoi
gian gian (constante de temps de relaxation) goi 1a tau.

Thong s6 -dp/dt khong nhitng bi anh huong boi tbe do gidn tim
truong ma con chiu anh hudng 4p luc tm thu ti da cua that trai.

Thong sd fau tinh duge tir phép phan tich liy thira bic nhit phan
dang tich ctia dudng cong ap luc that trai:

p(t) — pe-t/tau
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Théng sb ndy it chiu anh hudng cua ap luc tim thu t6i da va ap luc
nhi trai hon so voi cac thong sb khac cua phép do giai doan gidn dong
thé tich. Tuy nhién fau khong phai khong phu thudc vao tan sb tim, tinh
trang tién ganh hay hau ganh ciing nhu van dé tudi doi.

4.2.2. Phwong phdp chup buéng tim bing chit dong vi phéng xa vdi tia
gamma [21; 24; 45; 68; 103; 104]

Phuong phap chup mach bang dong vi phong xa v6i Technétium 99m
cho ta mot dudng cong hoat tinh theo thoi gian, gibng nhu dudng cong
bién d6i cua thé tich that trai trong mot chu chuyén tim. Vi vy, nguoi ta
c6 thé do:

- Van toc t6i da ciia dong dé ddy: van toc toi da cia dong do day
dugc biéu dién bang phép nhan thé tich cubi tim truong that trai véi sb
don vi thoi gian. Gia tri binh thuong 1a 3,2 don vi.

Thoi gian dé ddy téi da: 1a khoang thdi gian tir lic dong cac 14 van
xich-ma ctia dong mach chu dén khi dong d6 day dat van tdc téi da. Gia
tri binh thuong vao khoang 180 ms.

4.2.3. Phwong phdp siéu am tim mt chiéu

Céac phép phan tich thudng quy trén siéu 4m tim mot chidu [51; 114]
chi cho phép tiép cin mot cach kha "thd" (grossiére) dén chtic ning tam
trrong ma thdi: nhitng bit thuong cua dong d6 day that trai duoc nghi
ngd khi ddc tdm truong EF giam, diém B xuat hién khi van hai 14 déng
va bién do di dong tAm truong cua thanh sau that trai giam [51].
Bourmayan dé ra phuong phap do thoi gian gidn dong thé tich that trai
trén TM, theo tac gia, d6 1a khoang thoi gian tir lac thanh sau that trai co
bop tdi da cho dén khi van hai 14 mé. Gia tri cia chi s nay ¢ nguoi binh
thuong 1a 35,848 ms trong khi d6 & cac bénh nhan mic bénh co tim phi
dai, chi s nay 1a 94,7119 ms, c6 nghia 1a kéo dai hon khoang 50 ms so
v6i nguoi binh thudng [dan theo 68].
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Siéu Am tim hai chiéu st dung ky thuat sb tu dong vién lién tuc chu
vi budng thit trai (digitalisation continue des contours du ventricule
gauche) cho phép phan tich chinh x4c hon giai doan d6 day that trai
bang phép do téc d6 "lon 1én" (agrandissement) t6i da cua that trai va
thoi gian dat toi tdc do nay. Tdc dd 16n 1én tdi da nay sau khi dugc hiéu
chinh véi duong kinh tim truong that trai tai thoi diém d6. Tri s6 binh
thuong dao dong tu 3,8+0,8/s dén 5,240,6/s. Thoi gian dat toc do noi
trén vao khoang 57,8+7,2% chu chuyén tim tinh tir chan ctia song Q trén
dién tam d0. Nguoi ta dd nghién ciru dic diém bién d6i ciia nhiing chi s6
nay khi tién hanh kich thich tdm nhi: khi tan sé tim ting 1én 125 1an/phit
thi giai doan d6 day nhanh va thoi gian dat toc do gian tdi da that trai bi
kéo dai ra mot cach twong d6i. Con van téc d6 day tdi da (vitesse
maximal de remplissage) cling nhu phan s d6 ddy sém (remplissage
précoce) va phan sd d6 day nhanh (rapide) déu ting 1én mot cach co ¥
nghia. S¢ di ¢6 hai thuat ngtt "som"” va "nhanh" & day vi c6 1€ céac tac gia
da tinh ca giai doan tim truong (diastasis) vao giai doan d6 day nhanh va
goi chung 13 giai doan d6 day sém do nhiéu trudong hop trén thyuc té rat
kho phan bi¢t giai doan tim truong [68]. Tuy nhién nhirng gidi han cua
siéu am hai chiéu k¥ thuat sd 1a 1) do phan giai thanh bén (resolution
latérale) cua tam that thip; 2) mau chon (échantillonage) khong diy du
va 3) can thiét phai trang bi mot hé thong tin hoc hién dai [45]. Hién nay,
mot phuong phap tham do chirc nang tdm truwong dugc chon lya dé 1a
siéu am Doppler tim. Ky thudt nay qua nam thang da chung té dugc tinh
hiéu qua cta no trong viéc phan tich cac dong chay trong tim trong diéu
kién binh thuong ciing nhu bénh 1y. Nghién ctu vé chic ning tdm
truong cho dén nay chu yéu van dua trén cac phép do Doppler dong d6
day that trai [1-7; 11; 16; 23; 33; 56-58; 78...].

4.2.4. Phwong phap siéu am tim Doppler

4.2.4.1. Phadn tich va danh gia dong dé day thdt trdi

Panh gia dong d6 day that trai nén duoc bit dau bang viéc nghién
ctru dong chay qua van hai 14 bang phuong phap Doppler xung (Doppler
pulsé). Dong chay qua van hai 14 binh thudng bat dau vao cudi giai doan
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gian dong thé tich cia that trai khi 4p luc trong budng that trai tré nén
thip hon ap lyc trong budng nhi trai. Lac nay giita hai budng nhi that
xuét hién mot su chénh ap luc tam thoi qua van hai 14, mtrc d§ chénh ap
ndy cang 16n néu 4p luc trong budng that trai giam xudng cang nhanh.
No6i chung, su chénh dp nay dat mirc do tdi da trude khi ap luc that trai &
mure thip nhat (ap luc dau tdm truong) roi nhanh chéng giam di. Vé phia
dong chay qua van hai 14, van toc téi da dong d6 day nhanh phu thudc
vao su chénh ap nhi that nay, dong thdi né ciing phu thudce vao ap luc
nhi trai va do gidn that trai (hinh 3). Vao giai doan giita tim truong
nguoi ta quan sat thdy mot dong nhi that c6 van tdc thap va tai day
khong c6 chénh 1éch 4p luc giita nhi va that. Dong chay nay lién quan
dén sy triét tiéu dan dan dong ning cua co tim tich lily dugc trong giai
doan dau tam truong [45].

O ngudi binh thudng, tim nhi co bop tao nén mot sy chénh ap tiép
theo gilta nhi va that. Két qua la giai doan db dﬁy thu dong bi ngét doan,
thé tich dong d6 diy qua van hai 14 duoc gia ting. Chuyén dong nay tam
durng do van hai 14 dong lai, chuén bi cho hoat dong co bop cua tam that
trong thoi ky tam thu. Nhu vay, dong chay qua van hai 14 cia mot nguoi
binh thudng, nhip xoang s& c6 hai pha dang chit M, bao gom mot song
dau tam truong E, mot song cudi tAm truong A ma van toc ctia néd ludn
ludn thap hon van tdc cia song E.

T dinh cia song E, nguoi ta c6 thé ké mot duong doc theo sudn
xudng ctia dudng cong téc dd cho dén khi cit dudng co so tai mot diém
nhat dinh. Khoang thoi gian tinh tir diém twong (mg v6i dinh cua song E
dén diém cit vira thuc hién duoc goi 1a thoi gian két thuc giai doan db
day nhanh tinh tir khi dong d6 day nhanh dat van toc téi da. Dé qui uéc,
chung t6i xin goi thong sd nay 1a thoi gian gidm vin toc E (temps de
décélération) hay thoi gian giam vdn téc toi da dong do day nhanh (ky
hi¢u TDE).

Ky thuat Doppler ciing cho phép xac dinh thoi gian gidn dong thé
tich tht trai (tepms de relaxation isovolumique - TRIV), d6 1a khoang
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thoi gian duoc tinh tir lac van dong mach chii dong cho dén khi van hai
14 bt dau mo [68; 85].

Van dé quan trong 1a 1am sao hinh anh thu duoc co chéat lugng tot
dong thoi phai tén trong nhitng qui dinh vé mit ky thuat dé cac phép do
dat @6 tin cdy cao. Chang han dudng cong d6 ddy that trai phai dugc ghi
& miat cit bon budng tim hay hai budng tim tai mém, chum tia siéu am
phat ra tir dau do phai di song song v6i hudng cua dong mau chay qua
van, "cira s6 Doppler" phai dugec mé tai mép cua hai 14 van... Néu dit tai
vi tri gan vong van thi van toc song E ghi dugc sé& thap va thoi gian giam
van toc E s& ngan lai [38; 41; 78; 110, 129].

VG

oG

1D

Hinh 3 - Hinh anh Doppler cua dong chay binh thuong qua van hai 1a.
Bén trén 1a cac duong cong ap lyc twong tng voi that trai (VG) va nhi trai (0G),
TD: thoi gian giam van toc E (hinh chup tir [68]).

Binh thuong, thoi gian gidn dong thé tich tir 60 dén 80 ms, van tdc
t6i da dong d6 day nhanh qua van hai 14 tir 60 dén 130 cm/s. Ty 18 E/A
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thay d6i theo tudi. Ty 1 nay trén 1 & nguoi tré noi chung va vao khoang
1,5 & nguoi truong thanh tré tudi, ddo nguge ¢ nhitng ngudi cao tudi.
Thoi gian giam van téc dong d6 day nhanh dao dong xung quanh gia tri
200 ms, thoi gian gidn dong thé tich thét trai khoang 70 - 80 ms ¢ nguoi
khoé manh [3; 11; 16; 23; 58; 78...].

Mot dong chay tht hai nén dugc quan tdm nghién clru d6 la dong
chdy cua tinh mach phéi [9; 75; 78; 85; 87; 100; 102; 105]. Dong chay
nay ghi dugc trén hinh anh Doppler 1a m¢t dong chay xudi tur tinh mach
phdi vé nhi trai va c6 hai pha duong véi mot dinh toc do tim thu (song
S) va mét dinh téc d6 tAm truong (séng D). Poi khi nd c¢é 3 pha duwong
v6i 2 dinh téc do tdm thu. Phia sau 2 song tim thu va tdm truong c6 mot
song hoi luu (reflux) cudi tim trwong twong Gng véi giai doan nhi thu
v6i van tc khoang 20 cm/s (song Z hay song A "phéi" (A pulmonaire))
[105]. V& nguyén tic, siéu 4m qua thanh nguc c6 thé ghi dugc tin hiéu
ctia dong chay tinh mach phéi, tuy nhién viéc thuc hién sé& dé dang hon
néu str dung k¥ thuat siéu 4m qua thuc quan vi v6i k¥ thuat nay, chum
tia siéu 4m di thing hang voi dong chay cua tinh mach phdi trén trai
[75].

4.2.4.2. Cdc yéu té anh huwong dén dong do day that trdi
4.2.4.2.1. Cdc ddc tinh tam triwong co ban cia that trdi

Phan trén ching t6i di dé cdp dén mot yéu td gy tac dong quan
trong ddi v&i hinh anh d6 day that trai ghi duoc trén siéu 4m Doppler 1a
mirc d6 chénh 4p qua van hai 1a. Chung t6i xin nhan manh & day 1a kha
niang nhan mau that trai va su gidn tdm truong thét trai 1 hai thong sb
anh huong chu yéu dén su chénh 4p nay. Hinh 4 cu thé hoa cach thirc tac
dong cua chung trong su hinh thanh cac dong chay ghi duoc.
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Py

FA

A
A

Hinh 4 - So db hoéa su tac dong déng thoi cua ap lyc nhi trai (duong cong vach cach) va ap luc thét
trai (duong cong lién tuc) doi voi van toc dong chay qua van hai 14 (duong dudi) trong cac trudong
that trai binh thuong (A), thét trai bi rbi loan giali({i%an gian tam truong (B), that trai bi ri loan giai
doan gian tam truong, giam kha nang nhan mau va tang tién ganh rd rét (C). FA: dong van dong

magh chu, o
OM: m¢ van hai 14, TD: thoi gian giam toc d§ dong d6 day nhanh (hinh chup tir [85])

Tbc do gidn tAm truong that trai 13 yéu t6 anh huong nhiéu nhat dén
mirc d6 chénh ap dau tam truong (séng E) va lién quan nhiéu véi van toc
t6i da cua dong d6 diy nhanh. Vi du, néu tc d6 gidn cao thi that trai s&
tao ra mot lyc hat tdm truong manh va nhanh, tor d6 lam tang mdt cach
1o rét van toc dong d6 day nhanh biéu hién ra bang van van toc song E
16n. Tac dong nay thé hién rd trén cac dudng cong ap luc dugc trinh bay
trong hinh 4. Tuy nhién ngudi ta nhan thiy ring néu kha ning nhin mau
that trai binh thuong ma giai doan gidn xay ra nhanh thi cac dudng cong
ap luc nhi trai va thét trai cling s& ting nhanh. Hién tuong nay phan anh
su ting cao cla ap luc that trai, tir d6 hinh thanh gradient ap lyc sém va
16n hon (hinh 4A). Vi vy dong chay qua van hai 14 s& c6 van téc dau
tdm truong cao hon, thanh phan diu tAm truong ngan va hep. Nguoc lai,
néu sy gidn xay ra chim thi diém giao nhau giita hai duong cong ap luc
xay ra mudn hon va mutc do chénh ap ciing s& thap hon. Khi d6 van toc
song E thap va thanh phan dau tim truong trai rong ra (hinh 4B). Vi kha
nang nhan mau that trai bi réi loan, ap luc gitta va cubi tim truong that
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trai ting, hau qua la tang ap luc nhi trai. Vi thé, van hai 1a s& mé vao thoi
diém ma tai do su giam ap luc that trai dang tré nén nhanh hon. Két qua
clia qua trinh nay 1a muc d6 chénh ap du tam truong va thé tich dong d6
day nhanh ting 1én (hinh 4C). Khi réi loan kha ning nhin m4u that trai
phdi hop véi sy gidn tim truong that trai cham, ting ap luc nhi trai sé& 1a
mot tic nhan d6i khang v4i nhirng bién doi bat binh thuong phat sinh tir
cac rdi loan dong d6 day trong truong hop nay. Khi d6 véan tc song E ¢o
gia tri binh thuong (dong chay duoc binh thudong héa). Vi vay mot van
dé quan trong can dugc nhidn manh 14 sy tuong tac dong hoc gitra su gian
tam truong that trai va ap luc nhi trai da quyét dinh tinh trang ctia dong
d6 day that trai [45; 68; 85; 102... ].

4.2.4.2.2. Tién ganh va hdu gdnh

Ngudi ta biét rang tién ganh va hau ganh c6 thé lam thay doi hinh
anh dong d6 day that trai [109; 148]. Tién ganh tang, vi du trong trudng
hop truyén dich theo dudng tinh mach s& lam ting thé tich dong d6 day
nhanh véi su ting van téc song E va thoi gian giam toc d6 dong d6 day
nhanh bi ngan lai [35; 148]. Tién ganh giam nhu trong treong hop dung
trinitrine s& gdy tac dong nguoc lai: van tdc song E giam va thoi gian
giam vén téc dong d6 ddy nhanh kéo dai ra [71; 109]. Tang hau ganh c6
thé c6 nhirng tac dong khic nhau dén song E va thoi gian giam van toc
dong d6 day nhanh boi vi nd con phu thudc vao ap luc tdm truong thit
trai [100].

4.2.4.2.3. Anh huéng cia tudi

O tré em va nguoi trudng thanh tré tudi, giai doan gidn that trai xay
ra nhanh va gﬁn 90% thé tich d6 dﬁy duogc thuc hién trong giai doan dau
cta thoi ky tdm truong, giai doan nhi thu chi dam bao tir 5% dén 15%
thé tich dong d6 dy. Do d6 ¢ nhitng d6i tugng nay ty 18 E/A thuong trén
1,5 va thoi gian giam van téc dong d6 day nhanh ngan, tir 120 dén 160

23



Nghién ciru chirc ning tim trwong thét trai va thit phai ¢ ngudi binh thwong va ngudi bénh ting huyét ap bing
phwong phap siéu 4m Doppler tim — Luén an Tién si Y hoc — Tac gia: TS. Ta Manh Cwong — http://www.cardionet.vn

ms. Thoi gian gidn dong thé tich ciling ngan, trong khoang tir 20 dén 60
ms [23; 78; 85; 149].

Cung v6i su tang 1én cta tudi doi, thé tich dong d6 day nhanh giam
xubng va tudi doi cang cao thi thé tich d6 day do giai doan nhi thu cang
dong vai trd quan trong. Chang han tir 70 tudi tré 1én thé tich dong db
day trong giai doan nhi thu co thé dat téi 35% - 40% [79; 92; 120].

Véi ngudi & do tudi 45, ty 18 E/A 1a 1,5, thoi gian gidn dong thé tich
tang 1én, dao dong xung quanh gia tri 70 ms va thoi gian giam van tdc
dong d6 day nhanh khoang 200 ms. Véi ngudi ¢ d6 tudi 70, ty 16 E/A
xap xi bang 1, thoi gian gidn dong thé tich kéo dai va dat t6i gia tri tir 80
dén 100ms, thoi gian giam van tdc dong d6 day nhanh trong khoang tir
200 dén 220 ms. Sau 70 tudi, ty 1& E/A dao nguoc, gan 90% céac truong
hop, ty 1€ nay nhé hon 1 [23; 78; 120].

Nguoc voi sy giam xudng cia ty 16 E/A theo tudi doi, ty 1& S/D cua
dong tinh mach phoi lai tang 1én: ty 1é nay nho hon 1 & ngudi dudi 50
tudi va gan bang 2 ¢ ngudi trén 50 tudi. Nhu vay, khi tudi doi ting, van
tdc toi da cua song tdm truong giam xudng va vén toc tdi da cua song
tam thu ting 1én. Van toc ctia song Z lai lién quan tuyén tinh theo chiéu
thuan vai tudi (van te toi da tang tir 19 cm/s & nguoi dudi 50 tudi 1én 23
cm/s & ngudi trén 50 tudi) [78]. Tat ca nhitng thay doi nay ndi 1én rang &
nguoi tré, thé tich dong d6 day nhanh chiém wu thé va vai tro cua giai
doan nhi thu ngdy cang tré nén quan trong khi tudi doi cang cao. V& mit
giai phau va sinh 1y bénh hoc, né chimg té co timgidn ra chAm hon va
tinh cing cta co tim ting 1én nhidu hon & nguoi cd tudi. Mot sb tac gia
cho rang diéu ndy c6 lién quan dén hién tuong ting trong luong khéi co
that trai sinh Iy & ngudi ¢6 tudi va nhu vay, nhitng thay doi vé dong chay
thé hién sy suy giam dan dan cta chirc ning tdm truong trong cudc doi
con nguoi [85].

Chinh vi Iy do d6 thong thuong ngudi ta nhan thiy ring ty 1& E/A
dao nguoc hoan toan ¢ nhirng ngudi c6 tudi, nguoc lai, nguoi ta cling c6
24



Nghién ciru chirc ning tim trwong thét trai va thit phai ¢ ngudi binh thwong va ngudi bénh ting huyét ap bing
phwong phap siéu 4m Doppler tim — Luén an Tién si Y hoc — Tac gia: TS. Ta Manh Cwong — http://www.cardionet.vn

thé gip nhitng truong hop hoan toan sinh 1y véi ty 16 E/A gan bang 2
tham chi c6 thé 16n hon 2 va thoi gian giam véan tdc dong d6 day nhanh
twong d6i ngan (hinh anh "qud mitc binh thuwong") [124], thanh phan tim
thu ciia dong tinh mach phdi thdp hon nhiéu so v&i thanh phan tim
truong o nhitng ngudi tré tudi [78].

Bing I - Mt s6 yéu t6 anh hwéng dén chirc ning tim trwong that trai

Song E Song E TDE
tang T giam | tang T giam | tang T giam
» Tvantde:  =d van tdc: »T van tdc: | vén tdc: * T hau = Ttién

-Ttién ganh - | tién ganh |- NT ting co bop - NT giam co bop ganh ganh
-Taplyc NT -l dplyc NT |- Nhipnhanh - Nhip cham
- HoHL - PR kéo dai - PR kéo dai = | tién ganh
» Gian thdt = Gidnthattrai |® PO ddy nhanh = D6 ddy nhanh
trai nhanh bi cham bi chdm gia ting

» Quatai TP |" Qua tai TP

TDE = thoi gian giam tdc 6 E; NT = nhi trai; TP = that phai; HyHL = ho van hai 1a.

Tong hop lai, chung toi nhan thiy bén canh tudi 1a mot yéu té gay tac
doéng quan trong d6i voi chic ning tim trwong thi con kha nhiéu yéu tb
c6 thé gay anh hudng dén dong tdm truong that trai. Vi du nhu thoi gian
gian dong thé tich that trai khong nhiing phu thudc vao tdc do gidn that
trdi ma con phu thudc vao ap luc dong mach chu va ap lyc nhi trai (tang
ap luc dong mach cha va giam 4p luc nhi trai c6 thé kéo dai thoi gian
gian dong thé tich thét trai). Con vé cac van toc dong chay E va A ciing
nhu thoi gian giam van toc E, ching cé thé bi tic dong boi hau ganh,
tién ganh, kha ning nhan mau that trai, toc do gidn that trai, ap luc nhi
trai... ma chung t6i xin dugc tom tit theo bang 1 [68; 114].

4.2.4.3. Banh gid mirc dg réi loan ciia dong dé day that trdi
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Appleton va cong su [16] dd mo ta 3 giai doan réi loan ciia dong d6
day thét trai theo mirc do ting dan ¢ nhitng ngudi tudi trung nién khi
méic mot bénh tim nhu sau:

4.2.4.3.1. Giai doan I

Giai doan nay thé hién bang su giam thé tich dong d6 day nhanh. Thé
tich d6 day chu dong duogc ting cudng (hinh 4B). Triéu chung 14m sang
clia giai doan nay thuc té 1a khong co gi. Cac rdi loan co ning xuat hién
& mirc d6 tdi thiéu hodc co thé hoan toan binh thuong. Trén si€éu am nhi
trai khong gidn, mac do co bop binh thuong hodc cé thé ting. Cac ap luc
d6 day binh thuong. Trén hinh anh Doppler, van tdc song E thap, vén toc
song A cao, ty 18 E/A nho hon 1. Thoi gian gidn dong thé tich va thoi
gian giam vén toc dong d6 day nhanh kéo dai. Séng tdm truong cua dong
tinh mach phoi thap va do6i khi c6 sy ting cao cia song Z.

Dic trung ndi bat cua giai doan nay 13 ap luc nhi trai giam cham va
kéo dai trong sudt giai doan gidn dong thé tich va thé hién ra bang roi
loan don thuan do gidn tdm truong that trai. R4i loan nay rat thudng gip
trong mot sd tinh trang bénh 1y vi du nhu ting huyét ap, phi dai that trai
hoac hé van dong mach chu giai doan dau. Kha nang nhan mau that trai
trong giai doan nay hau nhu 13 binh thudong. Trong mdt sb rat it cac
trudong hop co su r6i loan ciia kha nang nhan mau thét trai phdi hop thém
vao néu c6 dau hiéu ting van téc song hdi luu cua dong tinh mach phoi.

4.3.4.3.2. Giai doan I

Giai doan nay xuat hién khi ¢ su roi loan dong thoi cua kha ning
nhin mau va sy gidn tdm truong that trai. Trong trudng hop nay, kha
ning nhan méu that trdi giam lai 13 tic nhan d6i khang vdi cac bat binh
thuong do rdi loan do gidn tAm truong that trai mang lai. Ap luc nhi trai
tang lam binh thudng hoa hinh anh cta dong d6 day.
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RO rang hon giai doan trén, triéu chirng lam sang thuong gap & giai
doan nay 1a nguoi bénh c¢6 hoi ching ging stc & mutc do vira phai. Trén
siéu am nhi trai gidn, co thé ting co bop. Cac ap luc d6 day tiang. Trén
hinh anh Doppler dong chay qua van hai 14 c6 vé khong c6 gi bat thuong
v6i mot ty 18 E/A binh thuong. Néi chung ta khong chan doan phan biét
duoc v6i mot dong chay binh thudng & ngudi tudi trung nién néu nhu chi
can cr vao van toc cua song E va thoi gian giam van toc dong do day
nhanh. Trong trudng hop nay vai tro thudc vé dong tinh mach phoi: song
Z tang cao va ddi khi co sy giam di cua thanh phan tim thu.

4.3.4.3.3. Giai doan II1

O giai doan nay, nguoi ta goi dong d6 day c6 dang " han ché" (restrictif),
thé hién sy suy giam nang né vé kha niang nhan mau ctia tht tri (hinh 4C).

Vé mit triéu chung hoc, cic dau hiéu xuit hién nhiéu hon, chu yéu 1a kho
tho khi gang strc ma c6 thé vuot qua ca giai doan III theo phan do suy tim cia
Hoi Tim Mach Hoa Ky. Trén hinh anh Doppler, dong chdy qua van hai 14 c6
mot dang dic biét, d6 1a van tdc cua song E ting mot cach qua mie, ty 16 E/A
tang trén 2, thoi gian gidn dong thé tich va thoi gian giam van téc dong d6 day
nhanh ngan (thudng dudi 150 ms). Phan sb tdm thu ctia dong tinh mach phoi
giam va tang bién do song phan hdi khi tim nhi co bop.

4.3.4.3.4. Phdn biét mot dong chay binh thuong va gia binh thuong

Lam thé nio dé phan biét hinh anh Doppler cia mot ngudi binh
thuong véi mot nguoi co réi loan do gidn tdm trwong that trai bi che 1ap
boi mot su gia ting vira phai cta cac 4p luc d6 ddy lam binh thuong hoa
hinh anh dong d6 ddy that trai (hinh anh "gia binh thuwong").

Pé giai dap dugc cau hoi nay, trudc hét phai phan tich ki cac dau
hiéu 1am sang ctia bénh nhan, cac thong sé vé mat giai phiu va hiéu
duoc nhitng tac dong cia tién ganh va hau ganh dén dong chay. Thuc té
1a kh6 chap nhan mot hinh anh binh thuong cua dong chay qua van hai 14
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trén mot bénh nhan c6 biéu hién 1am sang va can lam sang cia mot tinh
trang rdi loan chirc ning tdm truong ning (tién str nhdi mau co tim, gidn
that trai...). Trong cac trudng hop d6 thim do nhiéu 1an 1d mot bién phéap
hitu hiéu dé co thé danh gia chinh x4c hon ban chat cua dong chay.

Tuy nhién, cac dir kién 1am sang va cac thong sb trén siéu am hai
binh dién khong phai bao gi ciing cho phép di dén két luan cudi cung.
Dong tinh mach phoi trong mét sd trudng hop co thé gitp ching ta hoan
thién dugc khau chan doan xac dinh néu song hoi luu tAm nhi c6 van te
cao hay phan sé tim thu dong chay bi giam thap.

Gan day Appleton va cong su da nhan manh gid tri cua su tang kich
thudc toi thiéu va giam phéan s6 tong mau nhi trai. Cac thong sb nay cé
mot vu diém 1a khong phu thudc vao tudi. Ngudi ta biét ring ngoai 12
tudi, cac duong kinh tim thay ddi rat it va mot chi sé don thuan vé kich
thude cho phép danh gia chinh xac mot su thay doi ¢ bat ky Itra tudi nao.

Thé tich nhi trai duoc do tir mat cat hai budng tim hay bén budng tim
tai mom dé c6 thé nhan duoc hai chiéu théng goc. Cac thé tich cudi tim
thu va cudi tdm truong dugc tinh theo phuong phap Simpson bién doi
(phuong phap bé mat - chiéu dai). Céc chi s6 binh thuong & nguoi trudng
thanh nhu sau:

- Phén s6 tong mau: 65% (gidi han 44% - 82%).

- Thé tich t6i da: 37 ml (gi6i han 15ml - 66ml).

- Thé tich téi thiéu: 13 ml (giéi han 3ml - 29ml).

Ngoai céac tinh toan nhu di néu, theo cac tac gia, khi thé tich tdi thiéu

trén 40 ml c6 thé cho phép du doan cé ting ap luc mao mach phdi véi do
nhay 1a 82% va d6 dic hiéu 1a 98% [dan theo 85].

Cué1 cung, sy thay doi tién ganh va hau ganh c6 thé lam xuat hién

cac ro1 loan d§ gidn tdm troeong & cac bénh nhan nay. Trén thyc té, cac
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tac gia da ching minh rang tir mot dong chay cé dang binh thuong, bang
nghiém phap Valsalva c6 thé phan biét mot ngudi binh thuong va mot
nguoi co roi loan giai doan gidn that trdi. Trong qua trinh tién hanh
nghi€ém phéap Valsalva, nguoi binh thuong s€ duy tri dugce ty 1€ E/A > 1,
trong khi d6 & nguoi bi réi loan giai doan gidn that trai, ty 1& E/A s&
giam di va tré nén nhé hon 1 do ap luc trong budng nhi trai giam di mot
cach tam thoi [85]. Tuy nhién Hurrell va cong su [71] khong thdng nhat
v6i nhan xét nay. Theo tac gia, diéu quan trong 14 véan toc E giam va van
toc song A khong thay do6i hay chi thay d6i rat it khi lam nghiém phap
Valsalva méi chung to duoc dé 1a hinh anh "gia binh thuong” mot cach
"thuc sy" vi co t&1 90% céac truong hop ty 1¢ E/A 16n hon 1 da tré nén
nho hon 1 khi lam nghiém phap Valsalva va/hodc dung nitroglycérine
ma trong khi d6 c6 ti it nhat 30% sb truong hop cé hinh anh dong chay
thue sy binh thuong duoc chimg minh bing thong tim trong nghién ctru

cua tac gia.
4.2.4.4. Bdnh gid ban dinh lwong cdc ap lyc dé day thdt trdi
4.2.4.4.1. Di dong vach lién nhi va kich thudc nhi trdi

Phan cong cta vach lién nhi néi chung udn tir nhi trai sang nhi phai
do vay hinh thanh nén mot ty 18 4p luc giita nhi trai va nhi phai. O nhirng
bénh nhan thong khi nhan tao, lvong mau tré vé tim phai trong thi tho ra
l1a nguyén nhan lam tang tam thoi ap luc nhi phai mot cach vura phai so
v6i nhi trai tir d6 1am dao nguoc nhét thoi dang duong cong trai-phai cua
vach lién nhi trong thi tam thu. Kusumoto va cong su lai chi ra rﬁng su
ddo ngugc nay khong xay ra ¢ cdc bénh nhan thong khi nhan tao véi ap
lwc duong khi ap lyc mao mach phdi di cao trén 15 mmHg [dan theo
85]. Piéu nay to ra co ich cho viéc nghién ciru vé dong tinh mach phdi &
cac bénh nhan thong khi nhan tao bang phwong phap siéu 4m qua thyc

quan.
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Theo Appleton va cong su, phép do thé tich nhi trai va nghién ciru
kha ning co boép cia nd cung cip cho ta nhitng théng tin bé xung vao
nhitng bt thuong ctia dong d6 day, giup cho viéc khang dinh c6 ting cac
ap luc d6 day hay khong. Khi thé tich tbi thiéu cua nhi trai trén 40 ml
(binh thuong 14 13 ml) va phan s6 tdng mau EF cta nhi trai thap (dudi
40%), ta c6 thé du doan bénh nhan bi réi loan dong d6 day that trai véi
do nhay 1a 82% va do dac hi¢u 1a 98% [dan theo 85].

4.2.4.4.2. Nghién ciru dong chay qua van hai la, ty lé E/A

Néu hinh dang dong d6 day thé hién rd rang c6 tiang cac ap luc do
day thi viéc chan doan ting cac ap luc d6 day trén thuc té ciing rat kho
néu nhu chi dya vao ty 1¢ E/A. Nhiéu nghién ciru da ching minh rang
giita cac thong s6 cua dong chay qua van hai 14 va cac ap luc d6 day that
trai (ap luc chen mao mach phéi, ap luc nhi trai) chi ton tai mot mdi
twong quan yéu [87; 101; 102]. Do vay, dong chay qua van hai 14, riéng
minh né, chi cho phép danh gia & mtc do gan dung ap luc tdm truong
that trai ma thoi. Nhung két hop voi su phan tich dong chay tinh mach
phdi hoidc céc chi sd khac nd vin 1a mot thong sé chan doan quan trong
[78; 100; 102; 105].

4.2.4.4.3. Nghién citu phdn sé tam thu cia dong chay tinh mach phéi

Khi van hai 14 khong ho nhiéu, phan sé tim thu cua dong tinh mach
phdi to ra 1a mot chi sé nén duoc luu tAm trong viée danh gia ap luc dd
day that trai. Kuecherer va cong su qua nghién ctru 47 bénh nhan trong
qua trinh phiu thuat tim mach di chi ra rang phan s6 tim thu lién quan
chit ch& véi ap luc mao mach phoi (hé s6 twong quan bang 0,88) hon la
ty 18 E/A (hé s6 tuong quan bang 0,43). Khac véi ty 1¢ E/A va cac thong
s6 ctia dong chay qua van hai 14, dong tinh mach phoi khong bi anh
huong bai huyét 4p va tan sb tim. Vi vay phan sd tdm thu cta dong tinh
mach phoi dudi 55% la mot tiéu chuan kha tin cay (do nhay 1a 91%, do
dic hiéu bang 87%) dé chan doan ap luc nhi trai ting trén 15 mmHg. Chi
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s6 nay chi ap dung duoc trong truong hop khong cé hé van hai 14 ning
va bénh nhan khong bi loan nhip hoan toan. Tuy vay, trong mot nghién
ctru trude d6 bang cach tién hanh so sanh nhitng bénh nhan mo tim va
nhirng ngudi khoé manh ngudi ta thiy rang khi phan s tim thu bang
42% thi 4p lwc mao mach phdi cia bénh nhan ting trén 15 mmHg nhung
68% ngudi binh thuong ciing ¢6 phan sé tdm thu cua dong tinh mach
phdi 12 42%... [d4n theo 85].

4.2.4.4.4. Nghién ciru séng hoi lieu ciia dong tinh mach phéi

Van tbc t6i da ciia song Z, song ciia tim nhi co bép hdi luu vé phia
tinh mach phdi duong nhu khong cé sy lién quan véi ap luc mao mach
phdi trung binh [85]. Tuy nhién Nishimura va cong su tim thdy mdi lién
quan rat chit ché gilta gilta hai thong sd nay (r = 0,81) bang phuong
phéap siéu am qua thyc quan [100]

Mot s tac gia cling da nghién ctru vé thoi gian ciia dong tinh mach
phoi khi tdim nhi co bop va so sanh véi song A cua dong chay qua van
hai 1a. Cac tac gia khang dinh néu nhu dong hoi luu kéo dai trén 1 gidy
thi 4p luc cudi tAm truong that trai s& trén 15 mmHg. D4u hiéu nay dat
do nhay la 85% va do dac hiéu la 79% va 1a mt minh ching cho gia tri
ctia phuwong phap Doppler bdi vi cac thong sb nay déu 1a két qua cua su
tinh todn tr cac phép do trén Doppler qua thanh nguc. Trong truong hop
néu c6 mot dong ho van hai 14 thi ciing khong 1am anh huéng dén viée so
sanh thoi gian cua song A van hai 14 va séng Z tinh mach phdi. Vi vay
cac tac gia cho rang bang cach nghién ciru diém két thuc cua dong tinh
mach phoi ta s& thu thap thém cac thong sd giup cho viéc chan doan
duoc chinh xac hon, theo kiéu ban dinh luong ap luc that trai [85; 102].

4.2.4.4.5. Han ché ciia phirong phdp

Mic du nhiing két qua da thu dugc rat dang khich 1€, cac chi s6 ma
chung toi néu trén van c6 nhitng diém han ché ciia né. N6 chi co thé ap
dung dugc trong truong hop hinh anh ghi dugce phai cé chat luong tét,
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dong chay cua tinh mach phoi ghi dugc ddi khi phai bang phuong phap
si€u am qua thuc quan.

Hé van hai 14 1am han ché gia tri ctia phan s6 tAm thu (khi ho van hai
14 nang dong tdm thu s& xuat hién theo chiéu 4m). Loan nhip hoan toan
va bloc nhi that 1am giam dong tinh mach phéi trong thi tim thu. Khi
nhip tim nhanh trén 100 1an/phut thi sy phéan tich dong tinh mach phdi
tré nén kho khin va loi ich mang lai khong nhiéu. Vi vy can phai nim
vitng nhiing tinh huéng nay (hd van hai 14 ning, rung nhi, nhip nhanh
trén that, bldc nhi that...) boi vi khi d6 cac thong sd ciia dong tinh mach
phoi s& co thé khong con gia tri trong viéc danh gia cac ap luc d6 day
[100- 102].

2.4. Cac phwong phap danh gia moi dd va dang duoc sw dung

Ty 1é E/A ciing nhu mot sé thong sd danh gia chirc niang tdm truong
that trai nhu chung toi vira trinh bay du sao ciing c6 nhitng giéi han nhat
dinh trong viéc phan tich va danh gia két qua boi vi nd bi chi phdi boi
kha nhiéu yéu t0, dic biét 1a tién ganh va hau ganh. Vi vy, tim ra nhiing
thong sb it chiu anh hudng cua nhitng yéu t6 nhu vay di 1a muc dich cua
khé nhiéu nghién ctu vé chirc ning tdm truong trong thoi gian gan day
[87].

C6 thé noi siéu 4m mau mot chidu (TM mau) dugc cac tac gia dé
cap dén nhu mot phuong phéap trude tién thio g cho mot sé bé tic noi
trén [70; 85; 87; 102; 133...]. Nguyén 1y cia phuong phdp 1a nghién ctru
tbc do lan truyén ciia dong d6 diy (vitesse de propagation du flux de
remplissage) that trai trén hinh anh siéu am mau mot chiéu. Ky thuat
thuc hién & mat cit 3 budng tim hay 4 budng tim tai mom sao cho c6 thé
quan sat duoc toi da budng that trai bit dau tir van hai 1a. Dong d6 day
quan sat dugc c6 dang mot khéi dic mau d6, xuit phat tr vi tri van hai 14
mé cho dén mém tim, tdc do cta nd ghi doc theo duong dinh vi dat gitra
dong mau tir nguyén uy cho dén diém két thuc gan hay sat mém tim.
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Brun va cong sy nhan thdy méi lién quan chit ché téc do lan truyén
ctia dong d6 day nhanh va hang s6 gian tau & nhirng bénh nhan mic bénh
co tim gidn. Chi sé ndy ciing giéng nhu fau it phu thudc vao tién ganh,
hau ganh va tan s6 tim. Diéu nay tao thuan lgi cho viéc danh gia chuc
nang tdm truong, dic biét trong cac truong hop hinh anh dong chay qua
van hai 14 ¢6 dang gid binh thuong hay "qua murc binh thuwong" hoac
trong cac trudng hop nhip tim nhanh khong thé danh gia duoc ty 18 E/A
[dan theo 85].

Mit khac, Stugaard va cong sy [133] béng cach phan tich thoi
khoang xuat hién toc d6 lan truyén tdi da giita van hai 14 va moém tim &
céc bénh nhén trong liic nong mach vanh di nhan thay khi thiéu méau co
tim, dong d6 day ving mom s& xuat hién mudn. Céc bat thuong nay lién
quan chat ché voi su rbi loan cua do gian tam truong that trai. Thanh
cong nay cho phép chung ta nghi dén mot phuwong phap co nhiéu trién
vong tét dep trong viéc tham do va danh gia chirc ning tdm truong. Vao
thoi diém nhitng nim 1995 ngudi ta danh gia day 1a mot phuong phap
duy nhat thudc loai thaim do "khéng chdy mdu" cho phép phan biét giita
r6i loan do gian tam truong va i loan kha nang nhan mau mot céc
chinh xac nhat. Phuong phap niy cé thé si dung ngay ca trong céc
truong hop nhip tim nhanh hodc rung nhi ma khi d6 sy phan tich dong
chay qua van hai 14 bang Doppler 14 khong thé thuc hién dugc. Ngoai ra
né con cho phép danh gia hiéu qua cta cong tac diéu tri, theo ddi tac
dong cua cac bién phap diéu tri d6i véi d6 gidn tAm truong that trai. Dic
diém nay khac biét hoan toan véi phwong phap danh gia do gidn tim
trrong that trai dua vao toc d6 cua dong hd van hai 14 ghi bang phuong
phap Doppler lién tuc do mot s tac gia dé nghi [101].

Mot phuong phap nita rat co trién vong dugc noi téi kha nhiéu trong thoi
gian gan day do6 1a nghién ciru chirc ning tim trwong bang Doppler to chirc
(Doppler tissulaire hay Doppler tissue imaging). Nguyén ly cua phuong
phap dua trén nhiing thong tin thu dwoc vé tdc do ngay tai cac vi tri cla
thanh tim - nhimg noi ma tdc d6 ctia nd tham chi thap hon hang chyc lan toc
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d06 thép nhét ciia nhitng dong chay trong cac budng tim - bang k¥ thuat siéu
am hai chiéu hay siéu 4am mau mot chiéu. Ngudi ta thdy rang song E ghi tai
vong van hai 14 (Ea) bang Doppler t6 chirc hinh nhu doc 1ap véi cac yéu to
gdy anh huong dén chic ning tim trwong. Ea giam trong trudng hop rdi
loan giai doan gidn ctia budng that trai hodc trong bénh canh rdi loan chirc
ning tam truong kiéu han ché khi so sanh véi nguoi binh thuong. Ty 16 E/Ea
lién quan kha chit ché voi ap luc trung binh mao mach phdi véi phuong
trinh twong quan: ap luc trung binh mao mach phdi - 1,24(E/Ea + 1,9) [87]
va ngudi ta o quyén hy vong rang day 1a mot phuong phap co thé dung dé
danh gia cac ap luc do day that trai [65; 98; 129].

Khong dung lai ¢ do, ky thuat siéu am mau dong (color kinesis) cling
da, dang dugc danh gid tinh kha thi trong linh vyc nghién ctru chirc nang
tam truong va két qua budc dau di c6 nhiéu hra hen. Ky thuat nay dya
trén nguyén 1y dinh luong am thanh (quantification acoustique) vién tu
dong mau vung ndi tdm mac (contour de l'endocarde) & céc thi cudi tim
thu va cudi tim truong, tir d6 cho phép khong nhitng c6 thé danh gia
dugc chic nang tam truong toan bd ma con danh gid dugc chirc nang
tam truong cua tirng khu vuc co tim [59; 87].

5. PANH GIA CHUC NANG TAM TRUONG THAT PHAI: MOT
TIEN BQ TRONG PHUONG PHAP THAM DO BANG KY THUAT
SIEU AM DOPPLER

Trudc ddy, cic phuong phap st dung dé danh gia chirc ning tim
truong déu phai dya trén phép do thé tich tam that bang thong tim va
chup budng tim. Do vi tri va cdu tric giai phdu twong ddi dic biét cua
that phai nén da gay khong it kho khin trong viéc xac dinh thé tich cua
budng that nay khong nhitng d6i voi phuong phap siéu 4m tim hai chiéu
(2D) duoc sir dung kha rong rdi hién nay ma con d6i v6i ca phuong phap
thong tim - chup budng tim [30; 46; 83].

DPo6i v6i thong tim - chup budng tim, Simpson 1a phwong phap do
thé tich tam that chinh xac hon ca. Phuong phap nay cho phép do duoc
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tat ca cac kiéu hinh dang cua tim that voi dicu kién co hai thiét dién
vudbng goc v6i nhau. Co6 thé ap dung mot sb phuong phap khac nhu
phuong phap "bé mit - chiéu dai" (surface - longue) hay phuong phap
chup mach k¥ thuat sé cho hinh anh véi chét luong kha tét. Tuy vay, dé
do thé tich that phai, phuwong phap thong tim - chup budng tim ciing gip
mot sd kho khin, co thé noi, gidng nhu phuong phap siéu 4m tim gip
phai [83].

Kho khin 16n nhét khi tién hanh tham do that phai bang siéu 4m tim
lién quan dén vi tri that phai trong 16ng nguc, kich thudc cling nhu hinh
dang khac biét ctia no so v6i that trai. Vi tri tim phai nam sau xuong tc
d4 han ché kha niang quan sat n6 bang nhitng mait cit siéu 4m canh Gc va
hon nita, kich thudc cua that phai lai thay d6i tuy thudc vao tinh trang
huyét dong ctia bénh nhan. Hinh dang giéng nhu ludi liém (croissant)
cudn vao that trai hodc hinh xép (soufflet) cua thit phai doi hoi ngudi
lam siéu 4m phai nghién ctru nhiéu mat cit mdi co thé xem xét duge toan
bo chu vi cua no6 [46; 83].

Bén canh nhitng yéu té bat loi vé mat hinh thé nhu vay, cin phai n6i
thém rang budng nhan méau (chambre de remplissage) va budng tong
mau (chambre de chasse) cua that phai khong nam trén cing mot mit
phang va ciing khong thang hang trén cing mét truc nén van dé trd nén
khé khin nhiéu hon. Budng nhan mau c¢6 dang cut (forme tronquée) va
dang e-lip, ndm theo chiéu trudc - sau trong khi d6, budng tdng mau bi
1&ch truc va hudng theo chiéu trén - dudi.

Dang hinh xép la mét dang dac biét cua that phai nham thich nghi
mdt cach tdi da va hoat dong mot cach ¢ hiéu qua nhat trong tinh trang
ap luc thap bai vi chi can thanh ty do cta that phai di chuyén mot chut
dé tao ra mot hoat dong co ngén soi1 co nhe cling cé thé lam chuyén dong
mot thé tich mau dang ké. Khi ting ap luc dong mach phdi va sirc can
mach phdi ting cao bang stc can dai tudn hoan, that phai s& thay ddi cau
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hinh dé c6 dang hinh cau. Véi dang nay, that phai s& thich nghi hon véi
tinh trang hau ganh moi.

Chéan doan siéu am vé nhiing anh huéng do bénh 1y giy ra d6i véi
budng that phai can phai nghién ctru mot sé thong sb nh(tt dinh nhu bé
day thanh tu do, kich thudc, bé mit, thé tich tAm thét..., ma nhirng thong
sb nay phai do o tit ca nhitng mit cit néu co thé duoc.

Cac phép do phﬁn 16n dugc thuc hién & cac mat cdt mom tim hay
canh ¢rc nhung khong phai ludn ludn c6 dugc nhirng hinh anh dep. Nhiéu
khi nguoi ta phai st dung mat cit dudi mii tc hoic phai dung phuong
phép siéu tim qua thuc quan dé thu dugc nhitng hinh anh tin cdy hon
[46].

C6 thé ndi sy ra doi cua phuong phap siéu am tim Doppler di lam
thuan loi hon rat nhiéu cho cong tac nghién ctru, thim do va danh gia
chtrc ning tim truong that phai nhét 1a trong cic truong hop bénh ly gay
anh hudng truc tiép dén sy hoat dong cua buéng thét nay nhu nhdi méau
co tim thanh dudi lan rong dén that phai, tic dong mach phéi... hay trong
cac bénh 1y ma thong thuong moi ngudi déu cho rang chi co that trai méi
bi anh hudng (ting huyét ap, bénh co tim nguyén phat hay bénh co tim
thiéu mau). Tac dong cua ting huyét ap 1én chic ning tdm truong that
phai thuc ra cho dén hién nay van chwa duoc hiéu biét mot cach day du.
Ap luc that phai tang, rdi loan chtrc ning tim thu that phai, phi dai that
phai dd duoc thong bao & nhitng bénh nhan bi ting huyét 4p qua mot sd

nghién ctru bang phuwong phap siéu 4m tim Doppler [30].

Vé mit k¥ thuat, viéc ghi hinh anh Doppler ciia dong chay qua van
ba 14 ciing dugc thuc hién gibng nhu ddi v6i van hai 14 va phd Doppler
cta hai dong chay ciing c6 dang giéng nhau. Nhu vdy, ta ciing c6 thé thu
duoc nhitng thong sé Doppler cta van ba 14 giéng nhu cac thong sb
Doppler ctia van hai 14 ma ching t61 da trinh bay. Tinh chinh x4c ctia cac
chi s6 Doppler danh gia chirc ning tdm truong thit phai da dugc ching
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minh qua mot sé nghién ctru ddi chiéu bang phdng xa hat nhan, tuy
nhién trén thyc té 1am sang, phuong phap van con duoc coi 1a qua méi
dé c6 thé khang dinh tinh kha thi caa no [46].

6. PIEU TRI SUY CHUC NANG TAM TRUONG

Maic du con rat nhiéu kho khin va con nhiéu diém chua thuc su ro
rang trong cong tac diéu tri nhung véi nhimng hiéu biét da dat dugc vé
phuong dién chan doan ciing nhu vé co ché cac rdi loan chirc ning tdm
truong cho dén nay ngudi ta da c6 thé dé ra nhitng bién phap diéu tri
twong d6i thich hop hon cho loai rdi loan nay. DPiéu tri rdi loan chirc
nang tdm truong c6 thé chia thanh: 1) nhitng nguyén tdac diéu tri chung;
2) diéu tri dic hiéu dwa trén két qua cdac dwong cong téc do ghi dwoc
bang Doppler va 3) diéu tri bang may tao nhip hai buéng [102].

6.1. Nhitng nguyén tic chung

Ngudi ta théng nhat rang trong diéu tri suy chirc ning tdm truong can
phai dat dugc mot s6 muc tiéu nhat dinh [34; 55; 68; 75; 139]. Néu
budng thét trai gidn thi giam kich thudc budng that s& lam dich chuyén
duong cong ap luc thé tich xudng thap dong thoi sang phai do tién ganh
va luc nén cua khoang mang ngoai tim giam di. Piéu nay dic biét co tac
dung trong trudong hop ap luc tdm truong ¢ vi tri bén phai cua dudng co
ban cao. Néu strc co bop cia co tim giam thi nhitng bién phap diéu tri
lam ting cudng co bop co tim s& cai thién duoc toc do gidn tam that va
chuyén duong vong khép kin 4p luc - thé tich thét trai (left ventricular
pressure-volume loop) sang trai trén dudng cong thé tich- ap luc tim
truong thét trai (left ventricular pressure-volume curve). Ting hau ganh
s& 1am giai doan gidn that trai kéo dai va vi vay, néu huyét ap cao thi nén
cd gang diéu tri cho huyét ap trd vé binh thuong.

6.2. Piéu trj dic hiéu
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Diéu tri dic hiéu c6 thé dua trén hinh dang phd Doppler cua cac dong
chay qua van. O nhiing bénh nhan giai doan gian that trai bi rdi loan (réi
loan chirc ning tdm truong giai doan I) thi van téc dong d6 day nhanh
giam trong khi d6 dong d6 day trong giai doan nhi thu duoc ting cudng.
Céc bénh nhan nay hau nhu khong c6 triéu ching khi nghi ngoi bai vi ap
luc d6 day ctia ho hau nhu binh thuong hay chi ting vira phai. Tuy nhién
ho c6 thé ¢ cac triéu chimg khi gang stc vi giai doan d6 day tim truong
ngan lai, giai doan gidn that trai c6 thé khong dugc hoan tat trudc khi nhi
trai bat dau co [85; 106]. M4t tri li€u c6 hi€u qua nhat dbi véi ho 1a st
dung nhirng thudc c6 kha ning ting cudng giai doan do ddy, tir d6 tao
diéu kién cho that trai ¢ thém thoi gian ting thé tich d6 day va giai doan
gian tm that dugc hoan chinh trudce khi nhi trai budc vao hoat dong tam
thu. Vai trd nay thudc vé cac thudc chen giao cam bé ta va chen dong
can xi voi dac tinh chinh thoi lugng (chronotrop am) [18; 77; 84]. Tuy
vy, mot sd tac gia cho rang cac thude chen dong can xi c6 thé khong cai
thién truc tiép do gian that trai [102; 136]. DPdi véi cac bénh nhan bi rbi
loan giai doan gidn thét trai do that trai phi dai (tdng huyét ap), cac thudc
c6 kha nang lam thuyén giam qua trinh phi dai that trai c6 thé co tac
dung t6t néu sir dung lau dai [147]. Cac thudc trc ché men chuyén dang
angiotensine c6 thé mang lai nhirng hiéu qua truc tiép trén ca giai doan
gidn tdm truong va kha ning nhan mau that trai [104]. P6i voi céac
trudng hop rung nhi thi nén c6 nhitng bién phap diéu tri tich cuc dé thiét
1ap lai nhip xoang [139].

Véi cac bénh nhén rdi loan chirc ning tAm truong kiéu han ché (giai
doan III), phan 16n thé tich d6 day duoc thuc hién vao giai doan dau tim
truong [138]. Tt ca nhiing bién phap diéu tri nham kéo dai giai doan d6
day ¢ nhitng bénh nhéin nay lai to ra thiéu hop 1y va hau qua cudi cing 1a
cung luong tim giam do nhip tim cham xudng. Piéu tri co ban trong
truong hop ndy, theo mot sd tac gia, nén dya trén mot sd thude co kha

nang lam gian tinh mach va céc loai lo1 ti€u nham lam giam tién ganh
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[20; 34]. Tién ganh giam khong nhitng 1am cho duong cong ap luc - thé
tich chuyén trdi ma con lam giam bot sy can trd clia mang ngoai tim néu
nhu ¢6 su phdi hop ctia nd lam ting cac ap luc tdm truong & vi tri bén
phai. D4i v6i nhitng bénh nhan réi loan chirc niang tam truong kiéu han
ché nang (hinh anh Doppler khong quay dugc tré lai giai doan II sau khi
duoc dung loi tiéu hay cac thudc lam giam tién ganh khac) thi ta can
phai than trong boi vi giam tién ganh luc nay co thé lam giam cung
lugng tim huéng tién (forward cardiac output) ciia bénh nhan [102;
113].

6.3. Piéu tri bang tao nhip hai budng tim

Piéu tri bang cach dit may tao nhip hai budng tim dugc chi dinh d6i
v6i mot s6 bénh nhan bi suy chirc ning tam thu thét tri ning. Mat dong
bd nhi that do bldc nhi that cap I kéo dai 1a mot trong nhiing chi dinh tét
nhat ciia bién phap diéu tri bang may tao nhip hai budng. Nhiing tac
dong t6t ciia may tao nhip hai budng ddi véi chirc ning tim truong cua
tim thong qua vai tro tai thiét 1ap sy hoat dong dong bo trong hoat dong
nhi that cia tim trai, tir d6 dong d6 day that trai s& duoc t6i uu hoa. O
nhitng bénh nhan dap ung tot voi may tao nhip hai budng, ap luc cudi
tam truong that trai tang, thoi gian do day that trdi dugc kéo dai hon.
Méi lién quan déng bo trong hoat dong tdm thu cta nhi trai va that trai
duogc cai thién va cudi cung dong ho tim truong hai 1a bi suy giam dudi
tac dong ctia mdy tao nhip hai budng tim. Pay chinh 1a nhiing yéu tb
thuan lgi, gop phan cai thién khong nhitng chtrc nang tim truong ma con

cai thién ca chtc ning tam thu that trai néu ciing bi suy giam [72; 82].
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