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GIOI THIEU

Ké tir bédo céo dau tién ciia Edler va Hert vé tmg dung song siéu am trong chan
doan hinh anh tim mach nam 1954, si€u am tim da phat trién vuot bac trong
nhirng thap nién tiép theo. Lich st phat trién siéu am tim 1 mot qua trinh cai tién
khong ngimg. Voi mdi phat kién khoa hoc k¥ thuat, thim do siéu 4m tim d3 timg
budc trd nén chi tiét, toan dién hon va gan lién véi cac cong nghé da dang. Trong
mot vai trudng hop, ki thuat hién dai dd hoan toan thay thé phuong phap cii. Mt
khac, k¥ thuat méi, trong mot s6 hoan canh, gin két va phat trién nhitng kha niang
da co.

Céc to chtrc chuyén mén bao gdbm Hoi Siéu Am Tim Hoa Ky (ASE) di nd luc
phat trién céc khuyén cdo, ddc biét tap trung vao irng dung si€u am tim trong thyc
hanh 1am sang. Nhitng khuyén céo khac tap trung vao cac khuyén cdo k¥ thuat
dic thu trén phuong dién danh gia lwong hoa cac budng tim va chic ning tim
truong. Cac co quan ching thuc nhu Uy ban kiém dinh lién hoi da cong bd nhimng
tiéu chuan vé cac phan trong quy trinh siéu 4m tim.

ASE di cong bd cac tiéu chuan thyc hanh siéu 4am tim 2D qua thanh nguc
(SATTN) nam 1980 va cdp nhat cac budc trong quy trinh si€éu am tim vao nam
2011. Gan day, Hoi Siéu Am Tim Anh Quéc dd cap nhat mot dir lidu nho vé siéu
am tim qua thanh nguc & nguoi 16n va Ho1 Tim mach Thuy Sy da dua ra tiéu
chuan thuc hanh siéu 4m tim cho bac sy chuyén khoa tim mach.

ASE d3 tap hop cac nhom bién soan dé xiy dung khuyén cdo méi vé siéu 4m
tim qua thanh nguc ndm 2018 vé1 cadc muc ti€u la: (1) Xay dung quy trinh siéu am
tim qua thanh nguc, (2) dua ra khuyén cdo vé k¥ thuét thuc hanh siéu am tim va
str dung may siéu am ding cach, (3) dua ra khuyén cao cach két hop cac phuong
thire siéu Am khac nhau trong mot 1an siéu 4m tim va (4) mo ta cach thyc hanh t6t
nhat dé do dac va trinh bay két qua siéu am tim. Can luu ¥ rang viéc danh gia
nhirng bénh 1y cu thé khong ndm trong ndi dung ctia khuyén cio nay.

Noi dung cta khuyén céo duoc chia thanh cac phan:

Giéi thi¢u

Danh phap

Pinh nghia cac mit cat chuan va cic thao tac voi dau do siéu 4m dé iy
mat cat.

Thiét bi

Khuyén cdo va hudng dan cach str dung thiét bi siéu am hién dai dé nang
cao chit lugng hinh anh siéu 4m tim.

Siéu Am tim 2D

Khuyén cdo vé cac mit cat siéu am tim 2D co ban trong siéu 4m tim qua
thanh nguc.

Po dac cac thong so trén siéu Am tim 2D

Khuyén céo cach do dac chuan trén siéu am tim 2D trong thyc hanh siéu
am tim qua thanh nguec.

Po dac cac thong s6 trén siéu Am M-mode



Khuyén cao cach do dac chuan trén siéu am tim M-mode trong thuc hanh
si€u am tim qua thanh nguc.

VII | Siéu Aam doppler mau
Xac dinh céc cira s6 siéu Am co ban, trinh dién hinh anh va cach do dac
cac thong s6 trén siéu am doppler mau khi thyc hanh siéu 4m tim qua
thanh nguc. Tuong tu, xac dinh cach ghi hinh siéu am doppler mau dé
khao sat cac van tim, mach mau va cac buéng tim

VIII Siéu am doppler
Xéc dinh cac clra sO siéu 4m co ban, trinh bay két qua va do dac cac
thong s6 trén pho doppler khi thyc hanh siéu 4m tim qua thanh nguc. Xac
dinh, do dac va danh gia phd doppler dong chiy qua cac van tim, mach
mau va budng tim.

IX  Cic ky thuat phu trg
Pua ra khuyén c40 vé siéu Am tim can Am véi bot can 4m tu tao tir nude
mudi sinh 1y hodc chit can 4m chuyén dung dé 1am hién hinh rd vién noi
mac.
Khuyén cdo viéc ghi hinh sitc cing co tim va siéu am tim 3D trong danh
gi4 kich thudc va chirc nang that trai nhu mot phan cia siéu 4m tim qua
thanh nguc néu co thé.

X | Quy trinh siéu am tim
Xay dyng quy trinh cac budc siéu &m tim qua thanh ngyc theo mot trinh
tu, khuyén cao su dung si€u &m tim qua thanh ngyc mot cach chon loc
trong mot sb truong hop nhat dinh.

II. DANH PHAP

A. Cdc cira s6 siéu am tim qua thanh nguc

Noi dung ctia phan nay bao gdm dinh nghia cac mit phiang, mat cat va cac thao
tac diéu chinh dau do siéu am. Bac sy siéu am c6 thé di chuyén dau do theo cic
hu:ong trudc, sau, trén, duoi, trong (medlal) ngoai (lateral) (hinh 1) Tat ca cac
dau do siéu am déu co chi dau (marker) dé dinh hu:ong MObi mit cat dugc mé ta
trong khuyén co nay cung cap cac thong tin vé vi tri ctia chi dau trén dau do
siéu am tim. Céc cua so siéu am tim qua thanh nguc (vi tri dat dau do) bao gom:
ctra s canh trc, cira s6 mom tim, ctra s6 dudi sudn va cira sd trén hom (e (hinh
2). Néu bénh nhan c6 thé di chuyén, nén huéng dan bénh nhan nam nghiéng trai
khi 1éy cac mat cit canh Urc va mat cit tir mom tim. Mat cit truc dai canh trc nam
& bo trai ciia xwong (rc cung cap hinh anh truc doc cua tim véi chi ddu dau do
hudng 1én vai phai cia bénh nhan. Mt cét truc ngan canh tc dau tién & cung vi
tri véi mat cét truc dai canh e nhung chi ddu ctia dau do hudng 1én vai trai cia
bénh nhan, mit cat nay cho hinh anh tim trén mat phang dimg ngang (axial). Dé
ghi hinh cdc mat cat 4 buéng tir mém tim, chi dau cua dau do thuong dat ¢ vi tri
4 — 5 gid. Ctra s6 siéu 4m dudi sudn ndm ¢ mat trude cua co thé, ngay dudi
xuong wre. Khi ghi hinh qua ctra s siéu 4m nay, bénh nhin nén nim ngtra. Mat
cit dau tién ¢ cira s6 dudi suon 1a mit cit 4 budng véi chi dau cua dau do siéu
am nam ¢ hudéng 3 gio. Cira s6 siéu 4m trén hdm e nam & ngay trén can xuong



trc. Khi ghi hinh qua cira s6 ndy, bénh nhan nén nam ngira. Mt cat dau tién trén
hom e 1a mat cit doc qua quai dong mach chii. Chi du cua dau do ban dau
huéng 1én vai trai va bé mat ciua dau do huéng xudng dudi, do d6 dau do gan
nhu song song voi ¢d. Co thé ghi hinh quai dong mach chi r& nét hon bang cac
thao tac nhé nhu 4n nhe hodc nghiéng nhe dau do.

Hinh 1. Cac mit phang cta tim. Mat phang tryc dai twong tmg véi cac hinh anh trén
mit cét truc dai canh wre. Mat phéng truc ngén twong ¢ véi cac hinh anh trén mat cat
truc ngan canh trc. Mit phang tir mom tuwong g véi cac hinh anh trén cira so siéu am
tor mém tim.

Hinh 2. Cac cutra so siéu am.



B. Thao tic di chuyén dau do siéu am tim

Hinh 3. Thao tic ngtra (tilt) ddu do siéu am tim. Chdm xanh dai dién cho chi dau
(marker) ctua dau do. (RA: nhi phai, RV: that phai; LA: nhi trai; LV: that trai; MV:
van hai 14; TV: van ba 14; IAS: vach lién nhi; IVS: vach lién that; LVOT: duong ra
that trai; RVOT: duong ra thét phai; Ao: dong mach chu; PA: dong mach phéi; PV:
van dong mach phéi; CS: xoang vanh).

Hinh 4. Thao tic xoay (rotate) dau do siéu am tim. Cham xanh dai dién cho chi dau
dinh huéng (marker) cta dau do tuong quan véi hinh anh. Trén mat cat truc dai canh
trc cham xanh lam cho thdy marker nam phia trén hinh anh. Trén mit cat truc ngan
canh tic cho thay marker nam phia bén cia hinh anh. (RA: nhi phai, RV: that phai;
LA: nhi trai; LV: thit trdi; MV: van hai 14; TV: van ba 14; IAS: vach lién nhi; IVS:
véch lién that; LVOT: duong ra that trai; RVOT: duong ra that phai; Ao: dong mach
chu; PA: dong mach phéi; AV: Van dong mach chui; PV: van dong mach phéi).
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Hinh 5. Thao tac truot (slide) dau do siéu 4m tim.

Hinh 6. Thao tac nga (rock) dau do siéu 4m tim. Chim xanh dai dién cho chi dau
(marker) ctia dau do. (RV: that phai; LA: nhi trai; LV: that trai; MV: van hai 13; IVS:
vach lién that; LVOT: duong ra that trai; Ao: dong mach chu; AV: van dong mach
chu)

Céc thao tac diéu chinh du do siéu am dé liy mat cat gom: ngira (tilt), quét
(sweep), truot (slide), nga (rock) va nghiéng (angle). Nguwa la thao tac gitr
nguyén vi tri ctia dau do siéu am, chi di chuyén bé mit ctia dau do dé lay cac mat
cat & vi tri khiac nhau trén cing mot truc cua tim (hinh 3). Quét 1a thao tac ghi
mot hinh dong (clip) dai. Vi du: ghi lai hinh dong cua nhiéu mat cat siéu am &
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cac goc lat khac nhau khi quét siéu am tir sau ra trude tim trén cira sO siéu am tir
mom tim. Xoay 1a thao tac chuyén chi ddu (marker) ctia ddu do sang vi tri moi
trong khi van giit nguyén vi tri cta dau do (hinh 4). Truot 13 thao tac di chuyén
dau do sang vi tri méi doc theo bé mit da cua bénh nhéan (hinh 5). Nga va
nghiéng 1a cac thao tac nhd, dich chuyén nhe vi tri cia dau do dé ghi dugc hinh
anh c6 chat luong tot nhat. Ngd 1a thao tac di chuyén dau do nhung van gitr
nguyén mit phang cat bang cach huéng nhe dau do vé phia marker hoic nguoc
lai d& dua hinh anh cdu tric vao chinh gitra sector hodc dé md rong thi truong.
Nga khac voi ngira (hinh 6), khi ngd dau do mat phang cat qua tim dugc giit
nguyén con ngita chi gitr nguyén truc ctia hinh anh nhung mit phing cét bi thay
d6i. Nghiéng 1a thao tac hudng chum siéu 4m vé vi tri ctia cu tric can khao sat
nhung van giir nguyen vi tri ctia dau do. Vi du: khi dang ghl hinh van ba 14 trén
mit cit truc ngan canh trc, bac sy siéu 4m c6 thé dich chuyén dau do dé ghi hinh
van dong mach chi sau d6 1ai dau do dé ghi hinh van dong mach phéi (hinh 7).
Nghiéng khac v6i nga, khi mudn dua cau tric can khao sat vao chinh gitra khung
hinh bac s§ siéu 4m cin nga dau do trong khi nghiéng dau do 1a thao tac phirc tap
hon, két hop nhiéu chuyén dong dé ghi hinh rd cdu trac can khio sat nhung
khong nhat thiét phai dat cau tric vao chinh giita khung hinh. Trong khuyén cao
nay thuat ngit “t6i uu hoa” (optimize) dugc dung dé mé ta cach di chuyén dau do
dé thu duogc hinh anh siéu am c6 théat lugng toi nhat.

Hinh 7. Thao tac nghiéng (angle) dau do siéu am tim. Cham xanh dai dién cho chi ddu
(marker) cua dau do. (RA: nhi phai, RV: that phai; LA: nhi trdi; TV: van ba 14
RVOT: duong ra that phai; AV: van dong mach chi; PA: dong mach phdi; PV: van
dong mach phoi; CS: xoang vanh)
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C. Ky thudt do
Khuyén céo str dung ranh giéi ciia viing co tim két bé va viing co tim khong két
bé dé do cac thong s trén siéu 4m tim 2D va 3D (hinh 8). Vung co tim két bé ¢o
hinh anh khéi dic, ddng 4m va phan biét véi ving co bé duoc mau lap day trong
budng that trai. Trong truong hop khong thiy rd ranh gidi clia 2 ving co tim
nay, bac sy siéu 4m can dya vao ranh giéi mau — mo dé do cac thong sd.

Hinh 8. Panh diu vién ndi mac that trai & bénh nhan bi bénh co tim gian. Luu y céc
be co va co nhu (dau *) dugc coi 1a mdt phan cia buong that trai.

Tém tit #1

| Céc thao tac di chuyén dau do siéu am tim

Ngira Giit nguyén truc cta hinh anh nhung thay doi mat phang cat.
(Tilt)

Quét Dich chuyén dau do nhiéu vi tri dé ghi hinh dong dai ctia nhiéu ciu tric
(Scan) | giai phau.

Xoay Giit nguyén vi tri ctia dau do, thay doi vi tri ciia marker.

(Rotate)

Trugt Dich chuyén dau do doc theo bé mit da sang vi tri moi.

(Slide)

Nga Giit nguyén mit cat, huéng dau do lai gan hodc ra xa marker.

(Rock)

Nghiéng = Giir nguyén vi tri ciia ddu do, hudéng chum siéu 4m sang vi tri clia cdu
(Angle)  truc khac.

II1. THIET BI
Bac s¥ siéu 4m can nim vimg cach diéu chinh cac thong s6 clia mdy siéu am va
anh huong cua cic thong s6 nay dén chat lugng hinh anh. Mot s6 yéu t6 lién quan
dén chat lugng hinh anh do thiét ké ctia hé théng may siéu am quyét dinh, bac siéu
am khong diéu chinh dugc. Tuy nhién, nhiéu thong s6 mdy trong qua trinh ghi
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hinh (tién xir 1) hodc sau khi luu hinh (hau xt 1y) ¢6 thé diéu chinh duoc dé nang
cao chat lugng hinh anh siéu 4m.

Pé tiét kiém thoi gian cho bac sy siéu 4m ciing nhu han ché sai s giita cac 1an
do khi 1am siéu am tim, nhiéu don vi siéu am tim dd cai dat trudc (preset) cac
thong s6 clia may siéu am. DAy 14 cach cai dat thong sé may siéu am ti uu dé ghi
hinh cho nhitng bénh nhan, ciu tric giai phiu, dong chay dic thu va duoc coi la
khoi diém cho viéc téi wu hoa chat lwong hinh anh. Cach cai dat nay giup tiét
ki€m thoi gian néu c6 nhitng bénh nhan dic thu dén 1am siéu am tim. Tt ca cac
phuong thic (mode) siéu 4m tim bao gébm: M-mode, 2D va cic dang siéu am
doppler déu c6 thé cai dat truée cac thong sd. Phan dau tién trong khuyén céo sé
huéng dan béac sy siéu am cach cai dit dit cac thong s6 may siéu am.

A. Siéu dm tim 2D
1) Thang xam (Grayscale map)

Cudng d6 manh/yéu cta song siéu 4m phan hdi duoc may siéu 4m phat
hién va ghi lai bang thang logarit khong nhin thiy duoc. Hé thong may siéu
am xtr 1y khuéch dai hodc giam thiéu cac tin hiéu, chuyén ddi dir liéu tho
thanh hinh anh si€u am v&i cac mirc do xam khac nhau. Tin hi€u cuong do
cao cO6 mau tréng sang, tin hi¢u cuong do thép thé hién béng mau xam t6i, néu
khong c6 tin hiéu siéu am hinh dnh c6 mau den. Bac sy siéu 4m c6 thé diéu
chinh cach thé hién tin hiéu hdi 4m trén hinh anh bang thang xam dé thu duoc
hinh anh siéu 4m t6i vu trén mdi bénh nhan cu thé. Mot vai thang xam gitp
thé hién bénh 1y tot hon hoic phi hop hon véi thé trang ctia bénh nhan. Céc
thang xdm dugc thiét ké dé tdi wu hoa ranh gidi mau — mo va thé hién rd su
khac biét kin ddo ctia cac cdu triic gdy tan xa hdi am yéu nhu co tim. Vi su
da dang cua cac hé thong mdy siéu 4m tim hién nay, nhom bién soan dé xuat
cac don vi si€u am tim nén lam viéc vdi chuyén gia k§ thuat hinh anh cua nha
sang xuat dé Iya chon thang xam t6i wu. Khi don vi siéu 4m tim di Iya chon
dugc thang xam phu hop, can duy tri 6n dinh va nhat quan tiy chinh nay dé
theo ddi doc cho bénh nhan khi so sanh voi cac két qua si€u am tim trude do
(bang 1.1a va 1.1b).

2) B-mode mau

Ngoai thang xam, bac s§ siéu 4m cé thé lya chon hinh anh B-mode mau.
Trong chitc ning nay, hinh anh trong thang xam dugc chuyén dbi sang cac
mau khac nhau (VD: mau nau do, héng nhat) thay vi céc sic do xam. Lua
chon B-mode mau thuong lién quan dén sé thich cua bac sy siéu 4m hodc don
vi siéu am. Mot s6 bac sy thdy hinh anh mau gitp nhan dinh bénh 1y rd nét
hon so véi thang xam. Chtc ning B-mode mau khong 1am thay ddi luwong
thong tin duoc trinh dién trén man anh ma chi thay doi nhan thuc thi gidc cua
nguoi xem (bang 1.2a va 1.2b).

3) Dai tuong phan (dynamic range)
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Mot thude do quan trong li€n quan dén cach thé hién cac mic do xam
trong thang xam 1a dai twong phan. Trén mot s6 hé thong may siéu am, chirc
nang nay duogc goi 1a “compression”. Chic ning nay lam thay d6i ty 1¢ giita
cuong do toi da va tbi thiéu cta tin hiéu hdi 4m trén hinh anh. Dat dai tuong
phan thap 1am hinh anh c6 d6 tuong phan cao hon (rat den va rat trang). Dit
dai trong phan cao 1am hinh anh c6 nhiéu sic d6 xam hon, tic 13 mot phan
cuong do tin hi¢u hdi 4m nhoé hon dugc ma hda thanh mot sic d6 xam trén
hinh anh. Trong siéu 4m tim, cn diéu chinh dai twong phan du dé thiy rd
ranh giéi gitta ving co tim két bé va khong két beé. Qua it sic do xam cé thé
1am md hinh anh cac ciu tric nho véi tin hiéu hdi am yéu (VD: cac ving co
tim mong, huyét khoi hodc sui). Nguoc lai, qua nhiéu sic do xam c6 thé lam
hinh anh siéu am giéng nhu bi “rira tréi”, x6a mo ranh gidi cua ving co tim
két bé va khong két bé (bang 1.3a va 1.3b).

4) Tén sb dau do
Pau do siéu 4m tim ngudi 16n thudng c6 tan s6 2.0 — 5.0 MHz. Tang tan
sd dau do 1am hinh anh siéu 4m c6 d6 phan giai cao hon nhung lam giam kha
ning ddm xuyén ctia chum siéu am. Vi cac dau do bang tin rong, bac sy siéu
am co thé dé dang thay doi tan s6 ddu do. Nén bat dau véi tin sd cao sau do
giam dan tan s6 néu mubn chum siéu 4m dam xuyén siu hon. Bac s§ siéu 4m
nén dit tan s6 dau do cao nhit co thé trong sudt qua trinh lam siéu am (bang

1.4a va 1.4b).

5) Si€u am hoa dm (harmonic imaging)

Cac hé théng may si€éu am tim hién dai cé chuc nang ghi hinh hoa am,
tirc 13 tao ra hinh anh siéu am tir tin hiéu séng hoi am c6 tan s 13 boi s6 cua
tan s6 dau do. Tan sd song hoa am dugc tao ra tur hién tugng bién dang cua
song siéu am phat di khi chiing di qua cac mo. Ghi hinh hoa am thuong dung
song hoa am bac hai tirc 14 song hdi 4m c6 tan sd gép 2 1an tan s cua song co
s0. Nhiéu nha san xuat da ha thap tan sé dau do dé tang kha ning xuyén siu
ctia chum siéu 4m trong khi sir dung séng hoa 4m béc 2 dé xay dung hinh anh.
Piéu nay vo cung hitu ich dé nang cao chét lugng hinh anh dic biét & nhiing
bénh nhan béo phi hoac co khdi co day. Do bac hoa am ty 1¢ voi cuong do tin
hiéu phan hdi, tin hiéu phan xa tir cac bé mit 16n duoc khuéch dai trong khi
cac tin hiéu yéu bi loai bo. Nhd d6 ghi hinh hoa 4m gitp ty 18 tin hiéu/nhiéu
(signal to noise) dat tdi da. Vi cac dang song hoa am cii, 0 phan giai truc bi
giam do thoi gian phat xung bi kéo dai. Hién nay, véi cac dau do bing tan
rong, van dé nay da duoc giai quyét nhd d6 vira lam ting d6 phan giai truc
vira han ché hién twong anh gia (bang 1.5a va 1.5b).

6) Chiéu rong va chiéu sau cia sector
Chiéu sau cua sector (depth) quyét dinh chiéu dai quang duong song
siéu am di vao co thé dé ghi hinh cau trac giai phau. “Depth” duoc do bang
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don vi do chiéu dai (centimet hodc milimet) va can dit & muc tdi da khi khao
sat cdu triic hodc dong chay. Chiéu sau va chiéu rong cta sector anh hudng tGi
tbc do khung hinh (frame rate). Do tim 1a mot cau tric dong, toc d6 khung
hinh cang cao, d6 phan giai thdi gian cang 16n, nhat 1a khi ghi hinh cac cu
trac chuyén dong nhanh. Dé sector qua rong khong can thiét 1am kéo dai thoi
gian hoan thién khung hinh, do d6 hé théng budc phai bu trir lai bang cach
giam téc d6 khung hinh hodc giam do phan giai hinh anh tir viéc giam bt mat
dd duong quét cua sector. Nguoc lai, the hep sector co thé giip nang cao chét
luong hinh anh trong mot sb truong hop nhat dinh (bang 1.6a va 1.6b).

7) Vi tri vung hoi tu si€u am (focus)

Mbt s6 hé théng may si€éu am cd churc nang hoi tu dong hoc chuyén biét
dua trén cac tuy chinh trudc va d§ sau cua hinh anh. Bac sy siéu am khong
diéu chinh duoc chirc ning nay. Mot s6 hé thong may khic cho phép diéu
chinh vi tri ving hoi tu cling nhu hinh dang va do rong cua chum si€éu dm
bang tay (manual). Chum siéu 4m cang hep, do phan giai ngang ciia hinh anh
cang cao. V1 tri hoi tu nén ddt & do sau cua cAu trac can khao sat (bang 1.7a va
1.7b). Luu y khi mudn danh gid mém tim, di chuyén “focus” vé phia mém
gitp tdng do phan giai cua hinh anh. Trong siéu am tim thuong c6 1 “focus”
don dé tang téc do khung hinh va d6 phan giai thoi gian. St dung nhiéu ving
hoi tu (Focus) ¢ thé 1am giam téc d6 khung hinh va d6 phan giai thoi gian.

8) Gain tong va TGC

Gain 13 chtc nang gitp hinh anh siéu 4m c6 mat d6 am dong nhét va on
dinh trong toan bd thi truong tir bénh nhan nay sang bénh nhan khac. Diéu
chinh gain tong 1am thay doi do sang ctia hinh anh trong toan bo sector. Gain
nén dé du cao dé chi thdy doc mot vai tin hiéu hdi 4m ctia mau va hién hinh ro
ranh giéi mau — mo (bang 1.8a va 1.8b). Bu trur gain theo thoi gian (TGC)
thuong duoc bd tri trén may siéu am dudi dang mot nhom cac chdt ngang dé
thay d6i tin hiéu hoi 4m tir mot ving nhét dinh cta hinh anh. TGC gitp bu trir
nang luong siéu am bj suy yéu khi di su vao cau trac. Hién tuong suy giam
cuong do va nang lusong khi soéng si€éu am d1 vao trudng xa dan t6i cuong do
song hdi 4m ciia cac cdu tric trong truong gan manh hon nhiéu so véi cac cau
tric & xa. TGC giup cin bang tin hiéu hdi 4m cua cdu tric doc theo chiéu sau
cua sector (bang 1.9a va 1.9b).

Mot s6 hé thong may siéu am cé chirc ning tu dong dicéu chinh nhanh
TGC dua trén cac thong tin song hdi 4m phan xa vé dau do. Mic du chirc
nang nay giup tiét kiém thoi gian cho bac s§ siéu am, chi nén coi day 1a budc
dau cuia qua trinh t6i vu héa hinh anh (bang 1.10a va 1.10b).

9) Phong dai (Zoom/magnification)
Mot chirc ning khac cta hé thong may siéu am 1a phong dai hinh anh.
Pa s6 cac hé thong may siéu 4m c6 2 cach phong dai hinh. Phong dai tién xir
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1y (preprocessing zoom) bang cach dat ving can khao sat (ROI) vao mot dién
nho cua sector roi phong dai. Mic du s6 diém anh (pixel) khong thay d6i, mdi
diém anh luc nay thé hién mot ving nho hon cua tim. Do ROI 1am 1 ving nho
so v6i hinh anh trude khi phong dai, cach nay lam ting toc d6 khung hinh va
dd phan giai cua hinh anh. Cach thtr 2 1a phong dai hau xtr 1y (postprocessing
zoom). Sau khi dirng hinh, bac s¥ siéu 4m chon ving can khao sat va hinh anh
dugc phong to. Pay 1a cach phong dai don gian hinh anh cia ciu trac giai
phau. S6 luong diém anh bang véi do6 phan giai cua sector ban dau. Trén
video dugc phong dai, sb luong diém anh it hon nhung hinh anh 16n hon nén
lam giam d6 phan giai ciia hinh anh. Khuyén cdo nén s dung chirc ning
phong dai tién xtr Iy néu c6 thé (bang 1.11a va 1.11b).

10) Téc d6 khung hinh (Frame rate)
Tang toc d6 khung hinh lam ting do phan giai thoi gian cta hinh anh.
Bac sy siéu am c6 thé ting tdc do khung hinh bang cach giam do siu cua hinh
anh, giam sb luong vung hoi ty, thu hep sector hodc dung chirc ndng phong
dai tién xr Iy. Ngoai ra tiiy thudc timg hé théng may siéu am, c6 thé giam mat
d6 duong quét trong sector dé ting toc d6 khung hinh (bang 1.12a va 1.12b).

Bédng 1. Diéu chinh cidc théng so clia may siéu 4m
Cac thong so va chirc nang ciia thang xam

1.1. Thang xam

Quyét dinh céc sic d6 xam cua
hinh anh nhim thé hién r6 mot
cAu trac hodc bénh 1y nhit dinh
trén hinh anh siéu am (video 1 va
2).

1.2. B-mode mau

Chuyén hinh anh 2D trén thang
xam chuan sang hinh anh 2D mau
(video 3 va 4)
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Bédng 1. Diéu chinh cidc théng so clia may siéu 4m
Cac théng so va chirc nang ciia thang xam

1.3. Dii dwong phin (dynamic
range/ compression)

Anh huéng cia mic do twong
phan giita cac sic d6 xam (video
5va6)

1.4. Tén sb diu do

Anh huéng cia 2 tan sb dau do
khac nhau trén chét luong hinh
anh (video 7 va 8)

1.5. Ghi hinh hoa am

Str dung tan s6 song siéu am do
mo tao ra thay vi tin s ban dau
dé tao anh. Thuong s dung hoa
4m bac 2, tan sb song hoa am gap
2 lan tan sb song co s& (video 9
va 10)

1.6. D) sau (depth)

Lya chon d§ sdu hay nong cua
hinh anh. Hinh bén phai cho thay
d6 sau tdi da khi ghi hinh (video
11 val12).

1.7. Hoi tu (focus)

Thay d6i hinh dang chim siéu 4m
va vi tri hep nhat cia chim siéu
4m dé nang cao d6 phan giai
ngang tai vung hoi tu. Luu y do
nét cua cau trac dya trén vi tri dat
hoi tu (hinh 1.7a: mém tim; hinh
1.7b: van hai 14 va thanh nhi trai).
(Video 13 va 14)



Bédng 1. Diéu chinh cidc théng so clia may siéu 4m
Cac théng so va chirc niang ciia thang xam

1.8. Gain téng

Pidu khién khuéch dai tin hi¢u
hdi am trudc khi thé hién trén
hinh anh. Thay d6i d¢ sang cta
hinh anh trong toan bd sector.
Luu y toan b hinh anh sang 1én
khi dé gain 4dB ¢ hinh 1.8a so
v6i gain d¢ 0 dB ¢ hinh 1.8b
(Video 15 va 16).

1.9. TGC

Thay dbi tin hiéu hdi 4m trén timg
vung khac nhau cia hinh anh.
Luu y su xudt hién cua cac dai
tréng am khi dat TGC khong hop
ly (mli tén hinh 1.9a) va khi
chinh TGC dung (hinh 1.9b).
(Video 17 va 18)

1.10 Chirc ning ty dong diéu
chinh hinh anh siéu 4m 2D

Ty dong diéu chinh gain tong va
TGC trén co s¢ cudng do cua tin
hiéu hdi am. (Video 19 va 20)

1.11. Phéng dai (Zoom/
magnification)

Phong to hinh anh cuia ving nho
can khao sit trong sector: Hinh
1.11 minh hoa vi tri dat hop
phong dai (Zoom box); hinh
1.11b minh hoa hinh anh sau
phong dai. (Video 21 va 22)

1.12. Kich thwéc sector

Theo dbi kich thudc (d6 rong) va
d6 séu cta sector anh huong dén
tbc do khung hinh va chét luong
hinh anh. Hinh 1.12a: sector hep,
depth = 170mm; frame rate = 84
Hz Hinh 1.12b: dé sector hep,
depth = 240mm, frame rate =
73Hz. Hinh 1.12¢: van dé depth =
24cm nhung md rdng sector,
frame rate gidm con 43Hz (video
23,24 va 25)



Cac video tir 1 dén 38 xem tai www.onlinejase.com.

B. Siéu am doppler
1) Thang vén toc (Velocity scale)

Piéu chinh thang véan téc dé ghi dugc phd doppler véi kich thude t6i da
ma khong bi hién tugng aliasing (bang 1.13a va 1.13b). Thong thudng, trén
siéu 4m tim qua thanh ngyc, dong chay huéng vé phia dau do c6 phd doppler
nam trén duong baseline va nguoc lai. Tuy nhién, da sé cac hé théng may siéu
am c6 chirc ning dao nguoc tin hiéu. Pudng baseline ¢ thé dich chuyén 1én
trén hodc xudng dudi dé thé hién dugc toan by phd doppler véi kich thude toi
da ma khong bi aliasing. Tuy nhién, bac sy siéu am can luu ¥ khong bo sot
dong chay quan trong ¢ hudng d6i dién.

2) Tdc @6 quét (Sweep)

Nén dit toc d6 quét mic dinh 13 100 mm/gidy, c6 thé diéu chinh téc do
nay mot cach hop 1y dua trén tan sd tim. Ly tudng, nén dé 2-3 nhat bop trong
1 1an quét. Toc d6 nay cho phép danh gia nhiéu hon 1 nhat bop va do dac
chinh xac cac thoi khoang trong chu chuyén tim. Doi khi can diéu chinh tdc
d6 quét phit hop véi muc dich chan doan dic hiéu. Vi du diéu chinh téc do
quét & cac mirc khac nhau khi khao sat dong chay qua van hai 14. Tang toc d6
quét néu mudn lam gidn rong phd doppler dé do dac chinh xac thoi gian, tich
phan van tdc theo thoi gian (VTI) va do dbc. Mit khac, néu mudn khao sat su
thay d6i huyét dong theo ho hip, can dit toc 6 quét cham 25 mm/gidy dé ghi
duoc nhiéu nhat bop dong thoi voi ho hap ké (bang 1.14a va 1.14b). Khi do
van téc dong chay va tich phan van tdc theo thdi gian nén dit toe do quét >
100 mm/giay.

3) Kich thudc hop ldy mau

Diéu chinh kich thuéc hop ldy miu dé tranh hién twong nhoe phd
doppler (do tin hiéu nhiéu lot vao ctra s6 1dy mau) va ghi dugc phd doppler rd
nét nhat. Néu dé hop ldy mau qua 16n, tin hiéu doppler ¢ thé bi nhiéu, kho
phan biét dong chay ting va dong chay réi. Diéu chinh kich thudc hop lay
mAu can dua trén cau tric va dong chay can khao sat. Khuyén cdo cu thé duoc
trinh bay chi tiét trong cac phan tiép theo véi cac tinh hudng cu thé (bang
1.15a va 1.15b).

4) Mtrc loc thanh va gain
Mot thong sd khac cé thé diéu chinh duoc khi ghi pho doppler 1a mirc
loc thanh. Loc thanh 1a chirc nang loai khoi pho doppler céc tin hién hoi am
c6 cudng do cao nhung vén téc thip thuong lién quan dén van dong cua céac
thanh tim va van tim. Diéu chinh mac loc thanh hop 1y dé ghi duoc phd
doppler sic nét c6 diém dau va diém cudi rd rang. Trong trudng hop dong
chay c6 van toc thap, can giam muc loc thanh xudng rat thap dé bat duoc tin
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hiéu doppler ciia dong chay. Ngugc lai néu dong chay co van tdc cao, can
taing muc loc thanh dé loai bo tin hiéu nhifu véan tdc thap ra khoi phd doppler
can khao sat (bang 1.16a - 1.16¢).

Tuong ty nhu hinh anh siéu 4m 2D trén thang xam, gain doppler c6 thé
diéu chinh dugc dé ghi lai phd doppler 1 thu duogc tron ven van to dong chay.
Hinh anh pho doppler qua nhiéu mirc d6 xam do thiéu gain (undergaining) co
thé 1am mat di cac tin hiéu doppler van tdc thap. Nguoc lai thira gain
(overgaining) 1am hinh anh pho doppler qué sang véi rat nhiéu tin hi¢u nhidu
(bang 1.17a - 1.17¢). Po van tbc dong chay tai noi phd doppler dic nhat.

5) Tuy chinh cach trinh bay két qua

Can dat vi tri duong baseline hop 1y dua trén dong chay can khao sat.
Trong mot s6 trudng hop khi dung doppler lién tuc khao sat dong chay qua
van dong mach phoi, c6 thé can thé hién dong thoi ca dong chay qua van 1an
dong hé phdi trén cting mot phd doppler.

Mot s6 hé thong may siéu 4m c6 chirc nang t dong diéu chinh dé téi uu
hoa tin hiéu phd doppler bao gdm ca vi tri duong baseline, gain va loc thanh
chi trong 1 thao tac. C6 thé st dung chtc ning nay nhu budc dau dé tbi wu
hoa chat lwong hinh anh (bang 1.18a va 1.18b).

6) Siéu am doppler xung, doppler xung c6 tan sb lip xung cao, siéu 4m doppler
lién tuc
Siéu am doppler c6 3 phuong thire: Si€u am doppler xung (PW), si€u dm
doppler c6 tan s 1ip xung cao (HPRF) va siéu am doppler lién tuc. Str dung
siéu am doppler xung khi mudn do van tbc dong chay tai mot do sdu nhat
dinh. Han ché chu yéu cia siéu am doppler xung 13 hién tuwong aliasing, nghia
1a khong c6 kha ning thé hién toan bd phd doppler ciia dong chay ¢ van tdc
rat cao. Hién tugng aliasing xay ra khi van toc doppler vuot qua 1/2 tan s lip
xung ctia ddu do. Tan sd lip xung hay ngudng Nyquist 13 yéu té chu yéu
quyét dinh van toc t6i da c6 thé khao sat duoc trén siéu am doppler. Ngudng
Nyquist lai do thang van toc (velocity scale) va do sau (depth) cua hinh anh
quyét dinh. Khi khong loai bé dugc hién tuong aliasing trén siéu am doppler
xung du di diéu chinh thang vén tdc t6i da, can chuyén sang HPRF véi nhiéu
cong lay mau. HPRF duoc sir dung khi bac sy siéu 4am mudn khao sat van toc
dong chay & mot do sau nhat dinh nhung bi aliasing trén doppler xung. Vi du,
khi ¢6 2 cong lay mau, ngudng Nyquist ting 1én 2 1an, do d6 c6 thé ghi duoc
phd doppler ¢ van tdc 16n hon. Han ché cia HPRF 13 hién tuong sai l1éch sap
dit hoi am tré (range ambiguity) dan t&i khong xac dinh dwogc vi tri cia dong
chay. Vi HPRF ¢6 2 cong lay mau, van téc dong chay thu dugc c6 thé dén tir
1 trong 2 cong ldy mau nay. Trén 1am sang can xac dinh dong chay duoc ghi
tir cong 14y mau nao nhung doi khi rat kho xac dinh do hién twong anh gia.
Bac s§ siéu 4m can hiéu rd hé thong may siéu am dang st dung do mot sb
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may siéu 4m co tinh ning ty dong chuyén sang HPRF véi nhiéu cong ldy mau
khi van tdc dong chay khao sat tang 1én (bang 1.19a va 1.19b).

Siéu 4m doppler lién tuc dugc sir dung dé khao sat cac dong chay co van
téc cao, do d6 khong c6 ngudng Nyquist. Do qué trinh phat va nhan tin hiéu
siéu 4m dién ra lién tuc, han ché cua phuong thirc nay 1a hién tuong sai léch
sap dat hoi 4m tré (range ambiguity). Cac cong ldy mau nam trén toan bo
duong di cia chum siéu am doppler lién tuc, do d6 khong dinh vi dugc vi tri
chinh xac cua dong chay. Co thé dung dau do siéu am duplex (siéu 4m
doppler lién tuc két hop v6i hinh anh) dé xac dinh vi tri ciia dong chay van toc
cao. V4i do nhay cao nhit, ddu do siéu am nho chuyén biét khong c6 chirc
nang ghi hinh (dau do siéu am doppler dong chay) duoc khuyén céo sir dung
khi mudn ghi duoc phd doppler c6 van tdc tbi da.

7) Siéu am doppler mo (DTI)

Siéu am doppler mo (DTI) duogc st dung dé khao sat chuyén dong cua
co tim tai vong van hai 14 va van ba 1a. C6 thé st dung ca doppler xung va
doppler mau cung voi DTL So véi van tdc dong mau, md co tim c6 van tdc
thap (<20cm/gidy) nhung bién do cao hon (>40dB). Do d6, bd loc dugc didu
chinh hoan toan khac véi siéu am doppler khao sat dong chay. Dé téi uu hoa
hinh anh siéu am doppler md, nén cai dat may theo tuy chinh truéc dugc
khuyén cao béi nha san xuat. Diéu nay gitp tao thuan cho qua trinh ghi hinh,
lwu dir liéu doppler va 1a khoi diém nhanh cho qué trinh tdi uu hoa tin hiéu
doppler mé. Ctra s6 doppler mé duoc cai dat kich thuéc 16n hon so véi
doppler xung, thang van téc duoc cai dudi 25 cm/gidy, voi bd loc va ning
luong (power) dugc cai dat chuyén biét, cai dat tdc do quét da dugc thao luan
trong phan trudc. Van tdc va cac thoi khoang nén duoc do ¢ téc do quét
100mm/giay (bang 1.20a va 1.20b).

Béang 1 (tiép). Di€u chinh cac théng so6 ciia may siéu 4m
Céac thong so va chirc nang trén siéu Am doppler

1.13. Thang van tbc
(velocity scale)

La khoang gi6i han van tdc
dong chay co thé ghi lai
duoc.

Trén hinh 1 ph6 doppler xung ghi tai duong ra thit trai. Hinh 1.13a minh hoa
cho hién tugng aliasing. Sau khi tang gidi han van toc toi da tr 80 1én 120
cm/gidy, hién tuong aliasing khong con nita (hinh 1.13b).
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Béang 1 (tiép). Di€u chinh cac théng so6 ciia may siéu 4m
Céac thong so va chirc nang trén siéu Am doppler

1.14. Toc dd quét

Thay dbi sb lugng chu
chuyén tim dugc thé hién
trén tryc hoanh cia phd
doppler. Hinh 1.14a: téc do
quét 25 mm/gidy; hinh
1.14b: tbc do quét 100
mm/giay

1.15. Kich thuée hp ldy
miu

Kich thuéc hop ldy mau
quyét do do rong cua vung
duoc lay tin hiéu doppler.

Hinh 1.15a minh hoa anh huéng cua cdng ldy mau I6n dén phd doppler. Luu y
phd doppler ¢6 13n nhiéu tin hiéu nhidu.

Hinh 1.15b: sau khi thu nho6 cdng 1ay mau, phd doppler ghi dugc trong hon do
it tin hiéu nhiéu hon.

1.16. Loc thanh
Loai bo tin hiéu van toc
thap gan duong baseline.

1.17. Gain

Khuéch dai tin hiéu doppler
trude khi trinh bay trén man
anh. Piéu chinh gain phu
hop anh huong dén do
chinh x4c cua két qua do
trén phé doppler.



Béang 1 (tiép). Di€u chinh cac théng so6 ciia may siéu 4m
Céac thong so va chirc nang trén siéu Am doppler

1.18. Baseline

Thay dbi vi tri dudng
baseline dé trinh bay phd
doppler c6 kich thudc 16n
nhat. Phéi hop voi diéu
chinh scale dé loai bo
aliasing.

Hinh 1.18 a cho thiy dudng baseline dwgc dat ¢ vi tri khong hop 1y va ¢ hién
tuong aliasing
Hinh 1.18 b minh hoa vi tri duong basline hop ly

1.19. St dung HPRF va
doppler lién tuc dé khio
sat dong c6 van toc cao.
St dung HPRF véi nhiéu
cong ldy miu (hinh 1.19a)
va doppler lién tuc dé ghi
dugc van téc tdi da cua
dong chay (hinh 1.19b).

1.20. Doppler mo

Siéu am doppler mo6 duge
cal dat truoc voi cong lay
miu 16n va thang van tdc
thap hon.

Hinh 1.20 a minh hoa phé siéu am doppler mé i uu
Hinh 1.20 b minh hoa pho doppler mo sau khi thu hep cdng ldy miu va ting
gi6i han cia thang vén toc. Luu ¥ su khac biét vé chét lugng cua 2 pho.

Cac video tir 1 dén 38 xem tai www.onlinejase.com.

C. Siéu am doppler mau (CDI)

Siéu 4m doppler mau 13 siéu 4m doppler xung véi nhiéu cong ldy mau dugc dat
doc theo cac duong quét sidu am trong ving can khao sat. Siéu 4m doppler mau
thuong dugc st dung cung siéu am 2D va bi anh hudng boi gain 2D. Hinh anh
doppler mau thé hién thoi gian, van téc twong déi, huéng dong chay va sy hién
dién ciia dong chay rdi. Dé thu dugc hinh anh siéu 4m doppler mau chat lugng
t6t, can diéu chinh cic théng sb: kich thudc cia cira s6 mau, kich thude cia
sector 2D, ban d0 mau va thang van tdc mau.

1) Kich thuéc hop mau va sector 2D
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Pé nang cao toc d6 khung hinh doppler mau, trudc khi dit doppler mau
can thu hep va giam d6 sdu (depth) cua sector 2D dén murc thap nhat ma van
ghi hinh dugc ciu trac can khao sat. Trong mot s6 trudng hop, lua chon thay
thé t6t nhat 1a ding chirc niang phong dai tién xir ly. Kich thudc hop mau xac
dinh vi tri va kich thudc viung can khao sat mau trong sector 2D. Can diéu
chinh kich thudc hop mau dé 1ay dugc toan bo dong chay can khao sat. Thu
hep va giam d6 sau cta hop mau tdi da cé thé gitp tang tdc d6 khung hinh va
giéi han van toc nho d6 d6 phan giai thoi gian va van tdc dong chay can khao
sat dugc toi uu (bang 1.21a va 1.21b).

2) Gain mau

Can ting gain mau tir tir cho t6i khi xuét hién cac d6m mau ngiu nhién
ngoai ranh gidi cta ving can khao sat, tir d6 giam dan gain mau dén khi cac
d6m nay bién mét. Can diéu chinh gain mau thudng xuyén trong qua trinh 1am
siéu 4m do hién twong bién thién va thay doi tin hiéu siéu am truyén di c6 thé
lam dong mau bién mat ngoai ¥ mudn khi dé gain mau qua thap.

Tuong tu nhu siéu 4m 2D va siéu 4m doppler, bac sy siéu 4m c6 thé diéu
chinh gain tong dé 1y duoc hinh anh dong chay tot nhat cua cdu trac can
khao sat. Trong mot sb trudng hop, hinh anh cau tric giai phiu trén siéu am
2D khéng 13, tang gain doppler mau gitp khang dinh sy hién cua dong chay
trong ciu truc, tr d6 giup xac dinh su ton tai ctia cdu tric (bang 1.22a va
1.22b).

3) Ban d6 mau (Color maps)

Ban d6 mau 13 thong sé quyét dinh cach thé hién dong chay trén man
hinh va c6 thé diéu chinh duoc. Ban dd mau co ban nhat thé hién hudng cia
dong chay. Thong thudng, trén ban d6 mau c6 mot dudng baseline mau den
tuong Gmg voi khong co tin hiéu dong chay. Dong chay hudng vé phia dau do
duoc ma hoéa mau do con dong chay di xa khdi dau do dugc ma héa mau xanh
trén ban d0. Thang van téc & mdi hudng thé hién ngudng Nyquist cia tan s6
ghi hinh va dau do dang st dung. Binh thuong, scale dugc dat & mic 50 — 70
cm/gidy. Dé phan biét van toc dong chay, ban d6 thé hién cac sic do khac
nhau, mau sim thé hién dong c6 van tc thip va mau sang thé hién dong co
van toc cao (VDL tir mau do6 sim dén mau vang sang). Dong chay ting c6
hinh anh mau don sic do véan tdc thudn nhit. Dong chay rdi dugc thé hién
b?mg hinh anh kham mau da sic do su pha tron ngﬁu nhién cua cac sic do
trong thang mau tuong (mg voi cac van tdc khac nhau. Bac sy siéu 4m co thé
lua chon ban d6 mau c6 thém mau vang hodc xanh la cay dé 1am ndi bat su
thay d6i van tdc cua dong chay, day ciing 1a mot phuong phap dé phan biét
dong chay tang va dong chay rdi. Mdi nha san xuat may siéu am c6 mot thang
mau co ban do/xanh lam ciing nhu hé théng cac thang mau riéng. Pon vi siéu
am tim nén lya chon mot thang mau hing dinh trén toan bd hé thong may siéu
am (bang 1.23a va 1.23b).
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4) Thang vén toc doppler mau (scale)

Thang van toc doppler mau la thong so quan trong quyét dinh hinh anh
siéu am cua dong chdy. Thang van toc mau dugc thé hién dudi dang tri s
(thuong c6 don vi cm/gidy) trén ban d6 mau. Gié tri nay thé hién khoang gioi
han vén toc trung binh dugc trinh bay trén hinh anh siéu am. Tang gidi han
(scale) cua thang van toc giup ghi hinh dong chdy ma khong bi hién tugong
aliasing (bang 1.24a va 1.24b). Bi€u nay dac bi¢t ding khi khao sat dong chay
tang qua cac van tim hodc trong cac mach mau. Khuyén cdo nén dat ngudng
Nyquist mdc dinh tir 50-70 cm/gidy trén mo1 huéng ciia ban d6 mau. Diéu nay
rat quan trong khi ghi hinh cac dong r61 do hé van tim. Kich thuéc dong hé bi
anh hudéng bdi nhiéu yéu to trong dd c6 ngudng Nyquist, cing mot thé tich hé
nhung hinh anh dong h& c6 thé 1on hon néu gidm scale mau (bang 1.25a -
1.22¢). Duy tri cai dat van toc thang mau rat can thiét dé han ché sai s6 khi
theo doi doc cho bénh nhan bi bénh van tim man tinh. Mgt thong s6 khac can
luu y khi Iam si€u &m va tra 101 két qua 1a huyét &p dong mach, do né c6 anh
hudng phan nao dén kich thude dong hd van trén siéu am.

bat Nyquist cao c6 thé anh hudng dang ké dén hinh anh cua cac dong
chay van toc thap trong vung khdo sat. Trong truong hop nay, duong nhu
khong c6 tin hi€éu mau trén hinh anh si€éu am do van téc thap cua cac dong
chay bi roi vao vung “t61” nam sat duong baseline (mau den) trén ban do mau.
Ha thap ngudng Nyquist giup tin hi€u van toc thap dugc thé hién bang siac do
mau sang hon. Khi khao sat dong chdy van toc thap trong tam nhi hoac cac
tinh mach phoi (bang 1.26a va 1.26b), nén dat ngudng Nyquist & muc 30
cm/gidy.

Tuong tu nhu siéu am 2D va pho dopper, mdt sO may si€u am co chirc
nang tuy dong di€u chinh gain mau. Chirc nang nay giup tu dong di€u chinh
nhanh gain mau va ngudng Nyquist dé nhanh chong t6i wu hoéa hinh anh siéu
am. Bac sy si€u dm can hi¢u dé van dung tinh ndng nay mot cach hop 1y.

Bing 1 (tiép). Piéu chinh cic théng sé ciia may siéu Am
Céc thong so va chirc ning trén siéu Am doppler mau

1.21. Anh huéng ciaa kich
thwoe sector va hgp mau.

Kich thug’yc h,(f)p mau anh
huong deén toc do khung
hinh. Hop mau cang nho, toc
d6 khung hinh cang tang. Do
do nén d€ kich thudc hop
mau nho nhf?lt 6 thé ma V'?m
bao phu hét cau trac can
khao sat dé toi vu hoa chat
lugng hinh anh doppler mau

v6i toc d6 khung hinh cao.
(video 26 va 27)
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Bang 1 (tiép). Diéu chinh cac théng so ciia may siéu am
Céc thong so va chirc ning trén siéu Am doppler mau

1.22. Gain mau

Khuéch dai tin hiéu doppler
mau trudce khi trinh dién trén
man hinh. Trong vi du nay,
gain mau duogc tang tu -17
dB (hinh 1.22a) 1én -9.5 dB
(hinh 1.22b) dé thé hién rd
hon dong chdy cua tinh
mach phoi. (video 28 va 29)

1.23. Ban d mau

Bién cac van toc dong chay
khic nhau thanh mau sic.
Hinh 1.23a minh hoa dong
chay van téc cao tubn vé
phia dau do c6 mau ving
(miii tén) con dong chay van
toc cao di xa khoi dau do co
mau xanh lam sang. Trong
hinh 1.23 b ban d6 mau thé
hién dong chay huéng vé
dau do bang cac sic do do
khéc nhau va dong chay di
xa khoi dau do bang céc sic
s6 xanh lam khic nhau.
Dong rbi duge thé hién bang
mau xanh 14 cay.

1.24. Thang van téc mau
(scale)/PRF

Quyét dinh dai vén téc dong
chay duoc thé hién trén ban
dd mau ma khong bi
aliasing. Hinh 1.24a minh
hoa hién tugng aliasing khi
khao sat dong chady tai dong
mach phéi. Khi ting gi6i
han vén téc tir 0.69 1én 077
m/gidy, hién tuong aliasing
khong con nira (hinh 1.24b).
(Video 32 va 33)

1.25. Anh hwéng ciia thang
van téc mau I1én hinh anh
dong hé van.

Hinh 1.25a, 1.25b va 1.25¢
duogc ghi trén cung mot bénh
nhan, cho thdy anh hudng
clia thang van tbc mau lén
hinh anh cta dong ho¢ hai 1a.
Hinh 1.25a: dat scale qua
that; hinh 1.25b: dat scale
qua cao; hinh 1.25¢c: dat
scale hop ly. (Video 34, 35
va 36)



Bang 1 (tiép). Diéu chinh cac théng so ciia may siéu am
Céc thong so va chirc ning trén siéu Am doppler mau

1.26. Khdo sat dong chiy
vén toc thip qua vach lién
nhi.

Hinh 1.26a: dé scale mau
qué cao khi danh gid dong
chay van tdc thap trong cac
tam nhi. Hinh 1.26b ha thip
scale d¢ lam hién hinh 13
dong chdy trong cac tdm nhi.
(Video 37 va 38).

Cac video tir 1 dén 38 xem tai www.onlinejase.com.

D. Siéu dm M-mode
Tuong ty cic phuong thirc siéu 4m khac, siéu am tim M-mode c6 nhiéu thong
s6 can hiéu chinh dé thu duoc hinh anh siéu Am chat lugng cao. Cac thong )
quan trong nhat bao gom: gain tong, TGC va tdc do quét. Vai trd ciia cac thong
sd nay twong tu nhu trong siéu am 2D va doppler. Gia tri dau tién cia siéu am
M-mode 1a d6 phan giai thoi gian vuot troi giup ghi hinh céc cdu tric chuyén
dong nhanh. Do d6 nén dit toc 46 quét & mac 100-200 mm/gidy dé do dac cac
thong s6 chinh xac theo thoi gian. Nguoc lai, giam tdc do quét trong truong hop
can ghi hinh nhiéu nhat bép dé khao st cac bién dbi sinh 1y tim. Hinh anh siéu
am tim M-mode dic trung c6 thé xac dinh mot s6 bénh 1y so véi cac phuong
thirc si€u am tim khac. Tuong ty nhu vay, siéu am M-mode gitp xac dinh chinh
xéac nhat thoi diém chuyén dong ciia cac ciu trac trong chu chuyén tim.
1) Si€u &m doppler mau M-mode
Siéu am M-mode mau két hop hinh anh siéu 4m doppler mau véi danh
dau M-mode. Phuong thic nay dugc sit dung khi muén danh gia thoi diém
ctia cac dong chay trong chu chuyén tim do lam ting do phan giai thoi gian
ctia dong chay. Vi dy: Siéu am doppler mau M-mode rét hiru ich khi khdo sat
thoi diém cua cac dong ho van trong chu chuyén im hodc do vén tdc lan
truyén dong chay tir vong van hai 14 dén mom that trai (bang 1.28a va 1.28b).

2) Siéu am M-mode c6 chinh goc

Néu chum siéu 4m M-mode cét chéo so véi cau tric khao sat, cac thong
s6 do tuyén tinh bi cao hon thuc té. O mot s6 bénh nhan (VD: nhitng nguoi co6
tu thé tim “ddc”) khong thé dit cursor M-mode vudng goc véi cac thanh tim
va budng tim. Siéu 4m M-mode c6 chinh goc cho phép xoay cursor M-mode
trén mot goc nhon cua sector 2D. Pidu nay giup dat cursor M-mode vudng
gdc voi cau triic can khao sat, nang cao do chinh xac cia cic thong sé tuyén
tinh do trén M-mode & bénh nhan c6 tim “ddc” hodc & mat cit 1éch truc. Luu
¥ hinh anh M-mode khi ndy dugc tao ra tir mot phan cta hinh anh 2D. Do d9,
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d6 phan giai thoi gian va khong gian khong tot hon hinh anh 2D va kém hon
nhiéu so voi hinh anh M-mode tryc tiép.

Béng 1 (tiep). Pieu chinh cac thong so ciia may siéu am

1.27. Toc dd quét

Thay dbi s6 lugng chu
chuyén tim trén truc hoanh
cua hinh anh M-mode.
Hinh 1.26a: tbc do quét 25
mm/gidy va hinh 1.26b:
tbc d6 quét 50mm/gidy.

1.28. Doppler mau M-
mode

Hinh anh M-mode mau
gitip x4c dinh thoi diém
clia cac hién twong huyét
dong va dong chay. Hinh
1.28a- hinh anh M-mode
trong hep hai 14. Hinh
1.28b- Dong chdy tam
truong qua van hai 14 bi
hep va dong réi tim thu do
hé hai la trén M-mode
mau.

Siéu Am M-mode

Cac video tir 1 dén 38 xem tai www.onlinejase.com.

E. Piéu chinh céng di¢n tam do
Khi thyc hanh siéu am tim, can ddm bdo tin hiéu dién tdm do tét dé xac dinh
dung thoi diém do cac thong sb. Tin hiéu dién tAm do can thé hién rd song R va
song T khi ghi hinh do céc song nay la tin hi¢u khoi dong qua trinh ghi va luu
anh dong (video clip). Tin hiéu dién tim d6 khong tét dan t6i viéc khoi dong va
luu hinh khéng chinh xac. Trong thuc hanh siéu am tim, can 3 dién cuc dién tim
d6: tay phai, tay trdi va chan trai. Dién cuc vai phai thuong dat tai gan vai phai
dudi xuwong don phai, dién cuc tay trai dat dudi xuong don trai va dién cuc chan
trai dat & dudi bo suon trai.

Tém tit # 2

\ Dieu chinh cic thong s0 may siéu Am

Thang xam

D4i twong phan

Tan so dau do

Siéu am 2D

Lua chon thang xam phu hop véi trang thiét bi cua don vi siéu
am, quan thé bénh nhan va bénh ly. Lam quen véi cc thang
xam khéc trong truong hop dac biét.

Luya chon dai twong phan ¢ dinh ban dau cho don vi siéu am.
Ha thip giai twong phan trong truong hop kho va ting dai
tuong phai khi can danh gia cac bénh ly dac biét.

Dung dau do bang tan rong cung siéu am hoa am dé toi uwu hoa
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D6 rong va sau
cua sector

Gain

Thang vén toc

Téc d quét

Doppler mo

Kich thwéce sector

Gain mau

Ban do mau

chat luong hinh anh va kha ning dam xuyén ctia chum siéu
am. Bat véi tan s dau do cao va diéu chinh tin sé dau do
trong qua trinh 1am siéu 4m dé nang cao chat lwong hinh anh.
Dung toan bo sector dé ghi hinh cau triic can khao sat dé nang
cao toc d6 khung hinh va do phan gidi thoi gian. Diéu chinh
d6 rong va chiéu sau secor trong qué trinh 1am siéu am két
hop v6i chirc ning phong dai hinh anh dé ghi hinh cau trac
chuyén dong. Nhiéu thong sé duoc do dac tot nhat trén hinh
anh phong dai.
Thudng xuyén diéu chinh va diéu chinh lai gain tong va TGC
khi 1am siéu 4m tim, can c¢6 gang lam rd ranh gidi mau - mo
clia cdu tric can khao sat.
Siéu am doppler

Tuong ty nhu kich thude sector, can diéu chinh gio1 han thang
van toc dé ghi dugc phd doppler trong ven. Pho doppler c¢6
kich thuéc 16n gitp viéc do dac dé dang va chinh xac hon.
Pit toc do quét phu hop dé do cac thong sd cua dong chay.
Dit toc dd quét nhanh dé di tich phan van toc theo thoi gian,
cac doc cua phd doppler. Pit toc d6 quét cham dé khao sat sy
bién doi dong chay theo h hép.
bat kich thude hdp lay mau phu hop dé ghi dugc phd doppler
thudn nhét, tiy vao cau tric can khao sat.
Dit gain sao cho hinh dang pho doppler mém mai véi vién r0.
Khong dugc dé gain qua muc. Tranh do vao cac tin hiéu yéu
nam ngoai pho doppler chinh.
Dung tily chinh ctia nha san xuat dé thu duoc tin hiéu doppler
md tbi uu véi muc gain phi hop

Siéu Am doppler mau
Trude tién can diéu chinh kich thudc sector 2D t6i wu sau d6
to1 kich thuéc hop mau dé khao sat dong chay. Hop mau cang
nho va nong, toc 46 khung hinh va gidi han van toc dong chay
cang lon.
Dit gain mau ¢ ngay dudi ngudng xuat hién ddm mau nhidu.
Thudng xuyén chinh gain mau dé t6i wu hoa hinh anh doppler
mau khi 1am siéu am.
Mdi don vi siéu am can chon mot thang mau chuan c6 dinh
vol mot ngudng Nyquist mdc dinh (50 — 70 cm/gidy). Didu
nay gitp han ché sai s6 giilra cac lan siéu am tim va theo doi
doc cho nguoi bénh. Néu dong chay c6 van tc thap, can ha
ngudng Nyquist d& dong mau duoc thé hién rd hon.

IV. QUY TRINH SIEU AM TIM 2D

Phan ndy mo ta loat mat cit siéu am tim 2D chinh can ghi hinh tudn tu trong quy

trinh siéu 4m tim hoan chinh. Phan tiép theo s& gidi thiéu cach do dac cac thong sd

va khao sat siéu am doppler. Toan bo quy trinh si€u am tim hoan chinh dugc tém
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lugc trong phan ké tiép. Cac don vi siéu 4m tim can thiét 1ap cac tiéu chuan ghi
hinh. Bénh canh 1am sang c6 thé thay doi s6 lugng hinh dong can luu lai & mdi
mat cit nhung vi¢e luu lai dﬁy du sb lugng hinh dong rat can thiét dé danh gia giai
phiu va chirc ning tim. Hon thé nita, can chuan héa phuong phap ghi hinh dong

dé do dac chinh x4c cac thong sd. Khi khao sat chirc ning tim, cc thong s6 can
duoc do trén cung mot nhat bop (VD: do the tich cudi tdm thu va thé tich cudi tAm

trwong tht trai dé tinh phan suét tong mau). Bac s¥ siéu 4m can do cac thong sb
trén hinh dong va luu dudi dang céc anh tinh riéng biét. Diéu nay gitp hiéu tuong

tan cach do dac céac thong so6 cling nhu cho phép do cac thong so sau khi siéu am

tim xong néu can.

Bang 2. Cac hinh dnh 2D tinh va dong trong quy trinh siéu 4m tim

Hinh anh gidi phiu Hinh anh siéu 4m

2.1. Mt cit truc dai canh e voi depth sau (video 39)

2.2. Mt cit truc dai canh tc khu tri vao thit trai (video 40)

2.3. Mt cit truc dai canh e phéng dai van dong mach chi (video 41)

Ghi hinh

Cira s6 siéu am
canh Gc

Mt cét truc dai
canh Gc

Pau do dit tai
bo trdi xuong
uc voi marker
huéng 1én vai
phai cta bénh
nhan.

Cira s6 siéu am
canh Gc

Mit cét truc dai
canh Gc

DPau do dit tai
bo trdi xuong
uc voi marker
huéng 1én vai
phai ctia bénh
nhan.

Chum siéu am
dat vudng goc
v6i tht trai.

Cira s6 siéu am
canh Gc

Mt cét truc dai
canh Gc

bat hop phéng
dai vao vi tri
van dong mach
chu, dudng ra
that trai, dong
mach chu lén
Chum siéu am
dat vudng goc
Vv6i cdu tric va
c6 thé dat dau
do Ién cac
khoang lién

Cau truc can
khao sat

Khoang mang
ngoai tim
Khoang mang
phdi

Nhi trai (LA)
Van hai 14
(MV)

Thét trai (LV)
Puong ra that
trai (LVOT)

Van dong
mach chu
(AV)
Vach lién that
(IvSs)

Thét phai (RV)

Van dong
mach chu
(AV)
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Bang 2. Cac hinh anh 2D tinh va dfng trong quy trinh siéu 4m tim

Hinh anh gidi phiu Hinh anh siéu 4m

2.4. Mit cit truc dai canh irc phéong dai van hai l4 (video 42)

2.5. Mit cit truc dai canh irc qua dwong ra thit phai (video 43)

2.6. Mt cit truc dai canh e qua budng nhan thit phai (video 44)

Ghi hinh

suon cao hon
néu can.

Cira s6 siéu am
canh tc

Mit cét truc dai
canh Gc

bat hop phoéng
dai vao vi tri
van hai la

Ghi dugc toan
b6 chuyén dong
cua hai la van,
doan gin cua
day ching va
vong van.

Ctra s6 siéu am
canh tc

Mit cét truc dai
canh Gc

Ngtra va xoay
dau do vé phia
duong ra thét
phai/

Cira s6 siéu am
canh tc

Mit cét truc dai
canh Gc

Nga dau do
xudng dudi
hudéng vé phia
dui phdi cua
bénh nhan

Cau truc can
khao sat

Van
MV)
Nhi trai (LA)

hai 14

Puong ra that
phai (RVOT)

Van dong
mach phdi
(PV)

bong mach
phéi (PA)

Nhi phai (RA)
Van bala (TV)
That phai (RV)

2.7. Mt cit truc ngin canh tre (ngang mirc cac dai dong mach) khu tri vao van dgng mach phéi (video

45)

Cira sb siéu am
canh Gc

Mat cét truc
ngén canh trc
Xoay dau do
90° tir mat cat
truc dai canh trc
va ngira dau do
1én trén.

bong
chu (Ao)
Nhi phai (RA)
Puong ra that
phai (RVOT)

mach

Van dong
mach phdi
(PV)

bong mach
phoi (PA)

Cac nhénh

phai (RPA) va
trai (LPA) cua
dong mach
phoi

2.8. Mat cit truc ngfm canh rc (ngang mirc cac dai dong mach) khu tra vao van dong mach chi (video

46)
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Bang 2. Cac hinh anh 2D tinh va dfng trong quy trinh siéu 4m tim

Hinh anh gidi phiu Hinh anh siéu 4m

Ghi hinh

Cira s siéu am
canh Gc

Mat cét truc
ngén canh trc
Xoay dau do
90° tir mat cét
truc dai canh trc
va ngira dau do
dé ghi hinh 15
cac chu trac
giai phau ngang
mirc dong mach
chu

Céu triic cin
khdo sat
Van dong
mach chu

(AV)

Nhi trai (LA
Nhi phai (RA)
Van bala (TV)
Puong ra that
phai (RVOT)

Van d(}ng
mach phoi
(PV)

Vach lién nhi
(IAS)

2.9. Mit cit truc ngin canh trc (ngang mirc cic dai dong mach) phéng dai van dong mach chi (video

47)

Cira s6 siéu am
canh Gc

Mat cét truc
ngén canh trc
Phong dai hinh
anh van dong
mach chu dé
danh gid céc 14
van

L& khong vanh
(LCC)

La vanh phai
(RCC)
La vanh
(LCC)

trai

2.10a. Mat cit truc ng{'ln canh trc (ngang mirc cac dai dong mach) khu tri vao van ba la (video 48)

Cira sb siéu am
canh Gc

Mat cét truc
ngén canh trc
Phong dai hinh
anh khu tra vao
van ba la

Nhi phai (RA)
Van bala (TV)
That phai (RV)

2.10b. Mit ciit truc ngin canh trc khu tri vao van dgng mach phoi va dgng mach phdoi (video 49)

2.11. Mat cit truc ngfm canh wrc (ngang mirc van hai 1d) (Video 50)

2.12. Mt cit truc ngfm canh wrc (ngang murc cac co nhu) (Video 51)

Ctra sO si€u am

canh Gc

Mat cét truc
ngén canh trc
Khu trd vao

van dong mach
phoi va dong
mach phoi

Ctra s6 siéu am
canh Gc

Mat ct truc
ngén canh trc
T vi tri cac dai
dong mach gap
diu do xudng
dudi

Puong ra that
phai (RVOT)

Van dong
mach phdi
(PV)

bong mach
phéi (PA)
bong mach
chu (Ao)

Thét phai (RV)
Véach lién that
(IVS)

La truéc van
hai 14 (AMVL)
La sau van hai
14 (PMVL)
Thét trai (LV)
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Bang 2. Cac hinh anh 2D tinh va dfng trong quy trinh siéu 4m tim

Hinh anh gidi phiu Hinh énh siéu 4m Ghi hinh

Cira sb siéu am
canh Gc

Mat cét truc
ngén canh trc
T vi tri van
hai 1a gap dau
do xudng dudi

2.13. Mt cit truc ngfm canh rc (ngang mirc mém tim) (Video 52)

Cira sb siéu am
canh Gc

Mat cét truc
ngén canh trc
Tt vi tri cac co
nht gap dau do
xudng duéi

2.14. Mit cit 4 budng tir mém (Video 53)
Cira 6 siéu am
tr mém tim
Mit cét 4
budng
Bénh nhan nam
nghiéng trai,
xac dinh dién
dap cia mém
tim, marker dau
dod hudng vé
giwong bénh
2.15. Mit ciit 4 budng tir mém phéng dai hinh énh thét trai (Video 54)
Cira sb siéu am
tr mém tim
Miat  cit 4
budng
Diéu chinh
depth @& khu
tra  vao hinh
anh thét trai

2.16. Mit cit 4 budng tir mém phéng dai hinh inh thét phai (Video 55)

Cira s siéu am
tor mém tim

Xoay dau do dé
ghi hinh thét
phai voi dién
tich va cac
duong kinh
ngang ti da

2.17. Mit cit 5 budng tir mém (Video 56 va 57)

Cau truc can
khao sat

Thét phai (RV)
Vach lién that
(IVS)

Co nha sau
gitta (PMPap)
Co nhu trudce
bén (ALPap)
Thét trai (LV)

Mom thét trai
(LV apex)

Nhi tréi (LA)
Van hai la
(MV)

Thét trai (LV)
Vach lién that
(IVS)

Thét phai (RV)
Van bala (TV)
Nhi phai (RA)
Vach lién nhi
(IAS)

Thét trai (LV)

Nhi phai (RA)
Van ba la (TV)
Thét phai (RV)
Nhi trai (LA)
Thét trai (LV)

34



Bang 2. Cac hinh anh 2D tinh va dfng trong quy trinh siéu 4m tim

Hinh anh gidi phiu Hinh anh siéu 4m

2.18. Mt cit 4 buong tir mém nghiéng ghi hinh xoang vanh (Video 58)

2.19. Mit cit 2 budng tir mém (Video 59)

2.20. Mit cit 2 budng tir mém phéng dai hinh anh thét trai (Video 60)

Ghi hinh
Cira s6 siéu am
tr mom tim
Miat  cit 5
budng
Nga dau do
huéng  chum
sifu am ra

trude dé boc 10
duong ra that
trai

Cira sO siéu am

tr mém tim
Miat  cit 5
budng

Nga dau do
huéng  chum
sifu am ra

trude dé boc 16
dudng ra thét
phai, van dong
mach phdi va
dong mach
phdi

Cira s6 siéu am
tr mom tim
Miat  cit 4
budng

T mat cit 4
budng tir mém,
nghiéng chum
siéu am ra sau
dé ghi hinh
xoang vanh.

Cira s6 siéu am
tr mom tim
Mat  cit 2
budng

T mat cit 4
budng tr mém
xoay dau do
60° nguoc
chidu kim ddng
hd

Cau truc can
khao sat

Nhi tréi (LA)
Van hai la
(MV)

Thét trai (LV)
Vach lién that
(IVS)

Pudng ra that
trai (LVOT)
Thét phai (RV)
Nhi phai (RA)

Puong ra that
phai (RVOT)

Van dong
mach phdi
(PV)

bong mach
phéi (PA)
Xoang  vanh
(CS)

Nhi phai (RA)
Thét phai (RV)
Thét trai (LV)
Nhi trai (LA)

Thét trai (LV)
Van hai 14
MV)

Nhi trai (LA)
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Bang 2. Cac hinh anh 2D tinh va dfng trong quy trinh siéu 4m tim

Hinh anh gidi phiu Hinh anh siéu 4m

2.21. Mit cit truc dai tir mém (Video 61)

2.22. Mit cit truc dai tir mém phéng dai hinh anh thit trai (Video 62)

Ghi hinh

Ctra sO si€u am

tr mom tim
Mat  cit 2
budng

Diéu chinh

depth @& khu
tra vao hinh
anh that trai

Ctra s6 siéu am
tr mom tim
Miat  cit 3
budng

T mat cit 2
budng tr mém
xoay dau do
60° nguoc
chidu kim ddng
hd

Ctra sO si€u am

tr mom tim
Miat  cit 3
budng

Diéu chinh

depth @& khu
tra vao hinh
anh that trai

2.23. Mit cit 4 budng tir mém Khu tri vao cac tinh mach phdi (Video 63 va 64)

2.24. Mit cit 4 budng dwéi swon (video 65)

Cira sb siéu am
tr mom tim
Miat  cit 4
budng

Ti wu hoa hinh
anh dé khu tra
vao nhi trai va
cac tinh mach
phdi

Cau truc can
khao sat

Thét trai (LV)

Nhi trai (LA)
Van hai 14
(MV)

Thét trai (LV)
Puong ra that
trai (LVOT)
Van dong
mach chu
(AV)

Thét trai (LV)

Cac tinh mach
phéi (Pulvns)
Nhi trai (LA)
Van hai 14
(MV)

Thét trai (LV)
Nhi phai (RA)
Van ba la (TV)
Thét phai (RV)
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Bang 2. Cac hinh anh 2D tinh va dfng trong quy trinh siéu 4m tim

Hinh anh gidi phiu Hinh anh siéu 4m

2.25. Mit cit duéi swon cit doc tinh mach chii dwéi (video 66)

2.26. Mit cit dwéi swon ghi hinh tinh mach gan (video 67)

2.27. Mit cit trén hom trc ghi hinh quai dong mach chii (video 68)

Céc video tir 39 dén 68 xem tai www.onlinejase.com.

A. Mt ciit truc dai canh trc

Ghi hinh

Cira s6 siéu am
dudi suon

Miat  cit 4
budng

Bénh nhan nam
ngira, dat dau
do dudi miii e,
marker hudng
lén vai trai cua
nguoi bénh.
Ghi hinh khi
bénh nhan nin
tho sau khi hit
sau.

Cira sb siéu am
dudi suon

Ghi hinh tinh
mach chu dudi
Cit theo truc
doc cua co thé
ngudi bénh

Ctra s6 siéu am
dudi suon

T mit cit tinh
mach chu dudi,
nghiéng  nhe
dau do sang
phai va nga dau
do lén trén.

Cira s6 siéu am
trén hom uc

Tu vi tri 12 gio
xoay dan dau
do huéng vé
vai trai (vi tri 1
gi0) va nghiéng
dau do dé chum
siéu am cat qua
num vu phai va
dinh xuong ba
vai trai.

Cau truc can
khao sat

Thét trai (LV)
Van hai la
(MV)

Thét phai (RV)
Van ba la (TV)
Vach lién nhi
(IAS)

Vach lién that
(IVS)

Nhi phai (RA)
Nhi tréi (LA)

Tinh mach chfl
dude (IVC) cat
doc

Tinh mach chu
dusi (IVC) va
tinh mach gan
(Hvn)

bong mach
chu 1én (Asc
Ao)

Quai dong
mach chu
(tranverse
arch)

bong mach
chu xudng
(Desc Ao)

Pong mach vo
danh (Innom a)
bong mach
canh gbc trai
(LCCA)

bong mach
duéi don trai
(LSA)
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Qua trinh siéu 4m tim nén bat dau khi bénh nhan nam nghiéng trai. Pau do
duoc dat tai khoang lién suon III hodc IV bo trai xwong trc voi chi diu (marker)
ctiia dau do hudng vé vai phai cia nguoi bénh ¢ hudng 9 — 10 gio. Néu co thé,
can ghi hinh that trai vudng goc v6i chim siéu am. Néu tdm that khong nam
ngang, c6 thé dua dau do 1én trén hodc dit bénh nhan nam nghiéng trai nhiéu
hon. O da s6 truong hop, mém tim khong xudt hién trén mat cat truc dai canh tc.
C6 thé loai bé sy xuat hién clia “mém tim gia” do that trai bi co ngan hinh bang
cach xoay, 1at va/ hodc nghiéng dau do dé ghi duoc hinh anh that trai v6i duong
kinh t6i da.

1) Mit cét truc dai canh trc khu tra vao that trai

Sau khi léy dugc mait cét truc dai canh e dep nhét, tang do sau (depth)
ctia sector dé khao sat phia sau thanh sau that trai nham danh gia cac bénh 1y
nhu tran dich mang phdi hodc tran dich mang ngoai tim (bang 2.1). Bac sy
siéu 4m nén luu lai hinh dong nay va coi ddy 1a mat cat “trinh sat”. Tiép theo,
bac sy si€u dm can gidm dd sau dé léy duoc toan bd hinh anh truc doc canh trc
trong sector, chi dé dé lai lcm phia sau mang ngoai tim va lyu hinh dong.
Hinh dong nay can thé hién duoc hoat dong cua 2 trong 3 la van dong mach
chu va cac 14 cua van hai 14 (bang 2.2). Sau d6, sit dung chirc nang phong dai
(zoom) dé ghi hinh rd van dong mach cha va dudng ra thét tréi. Binh thudng,
truc doc cua dong mach chu va duong ra that trai khac voi truc doc cua thét
trai, can di chuyén dau do dé tim vi tri 1dy dugc hinh anh dudng ra that trai va
van dong mach chu dep nhat. Can dic biét luu v hoat dong cua van dong
mach chu va chat lugng hinh anh dé do cac duong kinh cua duong ra that trai
va van dong mach chu. Béac sy si€u am nén trugt nhe dau do vé phia chd ndi
xoang 6ng dong mach chu va luu hinh dong (bang 2.3). Sau khi ding hinh,
dung trackball dé chon khung hinh van dong mach chii dong va chi y chat
luong hinh anh cta van dong mach chi, chd ndi xoang 6ng, xoang Valsalva
va dong mach chu 1én dé do cac duong kinh. C6 thé dwa dau do 16n trén 1 — 2
khoang lién suon néu can thiét dé 1y dugc day du hinh anh cta dong mach
chu 1én. Dé 1dy mit cat nay dé& dang hon, c6 thé huéng din bénh nhan nin tho
sau khi thé ra hét. Can théy duoc mot vai centimet dau tién cua dong mach
chu 1én. Tiép theo, dit hop phong dai vao vi tri van hai 14 dé danh gia k¥ hon
hoat dong cua cac 14 van. Sau d6 chuyén vung khao sat sang nhi trai va budng
nhan cta tht trai. Pay ciing 1a hinh dong cudi cing can luu lai (bang 2.4).

2) Mt cit truc dai canh e khu tri vao dudng ra that phai
Mit cat ndy tap trung ghi hinh van dong mach phoi va dudng ra that
phai. pé ghi hinh mat cit nay, tor mat cit truc dai canh uc can ngura dau do ra
phia trudc va xoay nhe du do theo chiéu kim dong ho. Trén mit cat nay co
thé quan sat duoc duong ra that phai, 2 trong 3 14 van dong mach phoi, than
dong mach phoi va d6i khi thay duoc chd chia nhanh ctua dong mach phdi.
Nén luu hinh d6ng cua mit cit nay (bang 2.5).
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3) Mit cat truc dai canh trc khu tri vao budng nhan thét phai

Lat dau do xudng dudi vé phia gbi phai ciia bénh nhan s& ghi hinh dugc
budng nhan ctia thit phai. Ngoai ra, bac sy siéu am c6 thé xoay dau do nguoc
chiéu kim dong ho dé ghi hinh 13 trudc va mot 14 van khac cta van ba 14 (14
vach néu nhin thay ca véach lién that, hodc 14 sau néu khong thdy vach lién
that). Can dat van ba Is vao chinh giita sector va phan 16n that phai nam &
phan trén cua sector. Goc trén bén phai sector 13 thanh trude that phai va bén
trai 14 thanh duéi that phai. Nhi phai, va d6i khi ca van Eustachie, g
Eustachie, xoang vanh va doan gin cta tinh mach chii dudi nim & phan duéi
ctia sector. Nén ghi lai hinh dong ctia mit cat nay (bang 2.6).

B. Cdc mdt cit truc ngin canh trc

Tir mit cét tryc dai canh tre, xoay dau do siéu 4m 90° theo chiéu kim dong hd
dé chum siéu 4m cét vuong goc voi truc doc that trai s& ghi dugc cac mat cit truc
ngan cit tre. Quét dan dau do tir trén xudng dudi qua nhiéu murc giai phau s& khi
hinh dugc nhiéu ciu trac giai phiu. Mat cit dau tién nén ldy ngang muc cac dai
dong mach (dong mach chu va dong mach phéi). O mit cit nay co thé théy hinh
anh cit ngang qua dong mach chu 1én & ngay trén van dong mach chi, duong ra
thét phai, van dong mach phéi, than dong mach phéi va doan diu cuia nhanh
dong mach phoi phai va dong mach phoi trai. Pé ning cao chéit lugng hinh anh
c6 thé dua dau do 1én trén 1 khoang lién suon. Nén luu hinh dong & mit cit nay
(bang 2.7).

Lat dau do siéu 4m xudng dudi co thé boc 10 rd van dong mach phoi, van dong
mach chu (ca 3 14 van) va van ba 14 ndm ngang tir trdi qua phai sector. Ban dau,
nén dé sector rong dé thdy dugc nhi trai nim ngay dudi van dong mach cha,
vach lién nhi, va nhi phai. Mt sb6 bénh nhan co thé théy duoc cac phr:in clia tiéu
nhi trai nAm & bén phai ciia sector. O phan trén cua sector, can than trong dé lay
dugc hinh dnh chuyén tiép tir budng nhan sang duong ra that phai. Can khao sat
k¥ cac van tim bang cach diéu chinh kich thudc cua sector hodc dung chirc ning
phong dai (Zoom). Nén ghi hinh dong khi phong dai hinh anh van dong mach
chu dé danh gia chinh xac s luong va van dong céac 1a van (bang 2.9). Ciing trén
mat cat nay, ¢ thé diéu chinh dau do dé ghi hinh duoc gbc dong mach vanh trai
& hudng 3 — 5 gio tai 14 vanh trai cua van dong mach chii. Hudng dau do vé phia
14 vanh phai co thé boc 10 gbc dong mach vanh phai & hudéng 11 gio. Ghi hinh
cac dong mach vanh khong nam trong siéu am tim qua thanh nguc thudng quy.
Tuy thudc vao nhu cAu va bénh nhan trén 1am sang, don vi si€u am tim co thé
dua thém budc nay vao quy trinh. Tiép theo, can diéu chinh sector dé danh gia
giai phiu va hoat dong ctia van ba 14. Ngoai ra can ghi hinh duoc toan bo nhi
phai, budng nhan cua that phai va cac ving quanh phan cao vach lién that. Can
ghi lai cdc hinh dong & mit cat nay (bang 2.10a). Sau khi danh gi4 van ba 14,
nghiéng diu do vé phia duong ra that phai va van dong mach phéi roi ghi lai
hinh dong (bang 2.10b).
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T mat cét truc nga‘in qua cac dai dong mach, lat dau do vé phia duoi va hoi
sang trai hudng vé phia mom tim va dimng lai khi cat qua van hai 14. Mat cit nay
ghi hinh 13 14 trudc va 14 sau van hai 14 khi mo toi da. Thét phai c¢6 hinh tring
ludi liém nam & phia trén va bén trai sector. Ngoai ra trén mat cit ndy ciing thay
dugc cac thanh trude, bén va dudi thit trai. Can diéu chinh cac thong s may
siéu Am dé ghi hinh 5 cac thanh tim. Can luu hinh dong khi ghi hinh van hai 14
va that phai (bang 2.11).

Tiép theo, bac sy siéu am 14t dau do xubng ngay dudi ddu mat cac 14 van hai 14
ngang mirc cac co nhi. Trén mit cat nay, that trai c6 dang hinh tron véi céc co
nha cb dinh. Pay 14 mit cat ngang qua phan giita that trai, rat quan trong dé danh
gia chirc nang that tri toan bo va theo ving. Can luu ¥ diéu chinh cac thong sb
may siéu am dé ghi hinh 1d van dong va su day 1én cua cac thanh tim. That phai
van hién dién trén mit cit ndy o phan trudc va trong sector. Can luu it nhat 2
hinh dong ¢ mit cat nay (bang 2.12).

Mit cét tryc ngan canh e cubi cung can luu hinh dong 13 mit cit ngang qua
mom tim. Lt hodc truot dau do xudng dudi 1 — 2 khoang lién suon va ra phia
ngodi c6 thé thiy rd mom tim. Trén mat cit nay khong con thay hinh anh that
phai nira (bang 2.13).

C. Cdc mat ciit tir mém tim
Sau khi hoan thanh cic mat cit canh e, cAn khao sat hinh anh tim trén cira sd
siéu 4m tir mom. Mom tim thuong nim & bén trai gan dién dap manh nhat trén
duong nach giita trai & da s6 bénh nhan. Nén bt dau dit dau do ¢ khoang lién
suon V nhung can luu ¥ ¢6 nhiéu cira s siéu am tir mom can khao sat. Thuat
ngit truc duge st dung dé mo ta hudng phong chiéu ti vu ciia chum siéu am tir
mom tim qua cic tam that, van nhi tht va tdm nhi trén mot chiéu dai tdi da. Mot
cach 1y tuong, co thé 1dy duoc mit cit nay trén tat ca bénh nhan véi chit luong
hinh anh tét. Tuy nhién, thyc té khong phai vy do chum siéu 4m truyén qua bi
han ché bai cac khoang lién suon. Sy thay d6i cdu trac tim do bénh 1y tim hoic
thay d6i cac cdu trac trong 16ng nguc ciing lam anh hudng tdi chat lwong hinh
anh. Khuyén céo st dung giuong siéu 4m chuyén dung c tdm théo rdi 1a cach
tdt nhat dé boc 160 moéom tim khi dat dau do ghi hinh cac mat cat tir mom. Trong
qua trinh 1am siéu 4m tim, can diéu chinh tu thé cia bénh nhan dé nang cao chat
luong hinh anh cta cac mit cit tr mom. N6i chung, ¢ tim binh thudng tim that
trai chiém 2/3 va tdm nhi trai chiém 1/3 tryc doc cia tim tinh tir day nhi trai dén
dinh that trai khi ghi hinh tim trén cira s siéu am tir mom. DAy 14 chi tiét hiru ich
gitip phat hién hinh anh that trai bi co ngan. Ngoai ra, that trai c6 hinh dang khi
elip thuén nhon vé phia mém. Néu hinh anh that trai bi co ngan, ving mom c6
dang tron hon.

1) Mit cit 4 budng tir mém
Mit cat dau tién cAn ghi hinh tir mom 12 mit cit 4 budng. Pé 13y duoc
mat cit nay, dau do siéu Am duogc dit tai noi so théy mom tim dap va chi diu
ciia ddu do hudng vé phia giwdng siéu am. Hinh anh chat luong t6t cho thay
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ca 4 budng tim, trong d6 cic budng tim trai nam & bén phai khung hinh va
nguoc lai. O tim binh thuong, mom that trai ndam & dinh va chinh gifra sector
trong khi that phai c6 hinh tam giac voi dién tich nhé hon. Co tim c6 mat do
am dong nhat tir mom tim dén cac van nhi that voi dai co diéu hoa 1a yéu to
xéac dinh phian mom that phai. Can quan sat rd hinh anh hai 14 van ctia van hai
14 va 14 trude cung 14 vach ciia van ba 14 mé t6i da. Ghi hinh r thanh va cac
vach ngin cta cac budng tim dé danh gia kich thudc va do cac thong sd. Quan
sat hinh anh tim trén mat cat nay trong chu ky ho hap giup danh gia hoat dong
tuong hd cua 2 that, van dong bat thuong vach lién that va phinh vach lién
nhi. Hinh dong (clip) du tién can luu toan bd hinh anh cia ca 4 budng tim
bao gdm toan b cic tdm nhi dé danh gia kich thudc cac budng tim (bang
2.14). Dé tao thuan cho viéc quan sat va lugng hoa r6i loan van dong vung,
can thu hep sector khu trt vao cac tam that. Khuyén cdo dé sector nho dé danh
gia strc cang co tim theo truc doc hodc ghi hinh si€u am tim 3D. Nén luu thém
mdt sd hinh dong & mat ct nay dé phan tich hoac thuc hién cac budc ghi hinh
sau hon (bang 2.15).

2) Mt cat khu tr vao tht phai

bé léy dugc mat cit nay, ban dau can léy duge mit cit 4 buéng tr mom
sau d6 xoay nhe dau do ngugc chiéu kim dong ho trong khi van giit nguyén
dau do tai mom tim dé hinh anh that phai 16n nhat. Tranh ngtra ¢au do ra phia
trudc & mit cit 5 budng ma phai ¢d dinh hinh anh that tri ¢ chinh gitra mat
cat. Piéu chinh cac thong s6 may siéu am dé thdy ghi hinh rd that phai. Mat
cit nay duoc khuyén cdo dé do cac dudng kinh va dién tich that phai. O mot
sd bénh nhan, bac sy siéu 4m can nghiéng dau do vé phia that phai hoic dua
dau do vao gitra mQt chut va lén trén mot khoang 1i€n suon. Ca 2 cach déu
gitip dinh huéng chum siéu am thang hang véi mit phang vong van ba 14 dé
do TAPSE va cac van téc. Khi do TAPSE khuyén céo nén phong dai (Zoom)
hinh anh vong van ba 14. Néu don vi siéu 4m tim c6 may siéu am danh gia strc
cang, c6 thé toi wu hoa hinh anh siéu 4m tim trén mit cat nay dé do strc cing
truc doc that phai. Can luu it nhat 2 hinh dong & mit cit nay (bang 2.16).

3) Mit cit 5 budng tir mom

Tir mit cat 4 budng tir mom, mit cit 5 budng tir mom duoc ghi hinh
bang cach ngira dau do siéu 4m dé hudng ra phia trude cho dén khi duong ra
thét trai, van dong mach chu va doan gén cua dong mach chu 1én xuét hién
trén khung hinh. G mat cit nay, can tap trung danh gia dudng ra that trai, van
dong mach chu va van hai 14. Nén luu lai hinh dong tai mat ct nay. Bén dudi
dong mach chi, c6 thé thay hinh anh tinh mach chi trén d6 vao nhi phai. O
mot s6 bénh nhan, tiép tuc ngtra dau do siéu 4m co thé ghi hinh dugc dudng ra
that phai va van dong mach phdi. Mit cit qua duong ra that phai nay khong
nam trong siéu am tim thuong quy (bang 2.27 a va 2.17 b).
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4) Mit cat qua xoang vanh
Tir mit cit 4 budng tir mom nghiéng dau do ra phia sau c6 thé ghi hinh
xoang vanh nhu mdt cu tric hinh éng ndm giira nhi trai va thay trai thay vao
vi tri van hai 14. Xoang vanh tan hét tai chd ndi cua 14 vach van ba 14 va nhi
phai. Tai chd ndi clia xoang vanh va nhi phai c6 thé thiy van Thebesia — mot
céu triic dang mang. Ngoai ra, trén mit cit ndy ciing c6 thé ghi hinh dugc van
Eustachia trong nhi phai va tinh mach chu duéi (bang 2.18).

5) Mit cat 2 budng tir moém

Tir mit cit 4 budng tir mom day du, xoay dau do khoang 60° nguoc
chiéu kim ddng hd sé& 1dy duoc mit cit 2 budng tir moém. Trén mit cit ndy co
thé thay nhi trai, van hai 1a va that trai. Ngoai ra c6 thé thay hinh anh xoang
vanh cat ngang nam & ranh nhi that. Cac ciu trac khic c6 thé quan sat duoc
trén mat cat nay 1a tiéu nhi tri nam bén phai sector va tinh mach phoi trén
trai. Nén luu lai 2 hinh dong ctia mat cat: 1 hinh dong 1a mat cat 2 buéng tur
mom day du vai toan bo that trai va nhi trai (bang 2.19) va 1 hinh dong chi
khu tra vao that trai (bang 2.20).

6) Mat cit truc dai tir mom hay mat cit 3 buéng tr mém
Tir mit cit 2 budng tir mém, xoay dau do khoang 60° nguoc chiéu kim
ddng ho s& lay duoc mat cat tryc dai tr mém hay mit cit 3 budng tir mom.
Céc céu trac thé hién trén mat cat ndy gdm nhi tréi, van hai 1, that trai van
dong mach chu va dong mach chu. Tuong tu nhu mat cit 2 buéng tor mom,
can luyu 2 hinh dong trén mit cat nay: 1 hinh iy toan bo tir mom that trai dén
day nhi trai (bang 2.21) va 1 hinh khu tr vao that trai (bang 2.22).

7) Mt cit 4 budng va 2 budng boc 16 nhi trai va cac tinh mach phoi

Tur mat cit 4 buéng tr mom chudn, t6i wu hoa chat lugng hinh anh va
ting d6 sau (depth) sector dé thiy dugc 2 cm sau nhi trai c6 thé thdy hinh anh
cac tinh mach phdi d6 vé nhi trai (bang 2.23). Thém vao d6, can dit hoi tu
(focus) ngang mtc cac van nhi tht va/hoic ngay dudi cac tim nhi dé gh1 hinh
céc cdu triic ndy rd nét nhat. Can chinh gain va TGC dé nang cao chat lusong
hinh anh B-mode. Can luu hinh dong khi ghi hinh cac tinh mach phoi d6 vé
nhi trai.

Do hinh anh 16n nhét cta nhi trai va that trai khong dong phang, can dat
dau do & vi tri khac dé ghi hinh nhi trai véi duong kinh day nhi trai 16n nhét.
Sau d6, di chuyén dau do dé ghi hinh nhi trai voi chiéu cao t6i da tranh hién
tuong co ngén hinh. Can lwu lai mat cit nay dé do dac cac thong s6 dinh
luong cta nhi trai. Twong tu nhu vy, cn dit lai vi tri ddu do dé ghi hinh nhi
phai t6i vu cho muc dich do dac cac thong sb dinh lugng. Can luu cac hinh
anh dong danh riéng cho myc dich do dac dinh lugng.

D. Cira so siéu am va cac mat cat dwdi swon
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Cira s6 siéu am dudi suon duoc sir dung dé danh gia tim, mang ngoai tim, bé
day thanh ty do that phai va cac mach mau 16n trong 6 bung (tinh mach chu
dudi, tinh mach gan va dong mach chu bung). Cura 0 nay rat hitu ich trong
truong hop hinh anh siéu am tim qua ctra s6 canh trc khong rd. Dé ghi hinh cac
mat cat dudi suon, bénh nhan nén nam ngira v6i co bung tha long. C6 thé hudng
dan bénh nhan co gbi dé lam trung co bung va lay mat cat d& dang hon. Ngoai
ra, hinh nh siéu am c6 thé rd hon néu ghi hinh lac bénh nhén nin thé.

1) Mit cit 4 budng

Ghi hinh siéu am tim duéi suon nén bat ddu bang cach dit dau do siéu
am trén bung bénh nhan ngay dudi mili trc, chi ddu (marker) cua dau do ¢
huéng 3 gio. Hudéng dau do vé phia vai trai ciia bénh nhan dé chum siéu am
cit qua 4 budng tim. Mit cat ndy cho phép danh gia hinh anh cua nhi phai,
van ba 14, nhi trai, van hai 14, that trai, vach lién nhi, vach lién that. Day 1a mat
cat rat quan trong dé khao sat ton thuong thong lién nhi hodc thong lién thét,
do bé day thanh tu do that phai do chum siéu 4m di vudng goc véi cac vach
tim. Can ghi lai hinh dong & mit cit nay (bang 2.24).

2) Mat cit truc ngén

Tir mit cit 4 budng, xoay dau do khoang 90° nguoc chiéu kim dong hd
s& 1ay duogc hinh anh tim theo truc ngan. Co thé ghi hinh gan va tinh mach chu
dudi tir mat cit tryc ngan cla tim bang cach huéng dau do vé phia gan cia
bénh nhan (bang 2.25). Muyc dich ban diu ctia mit cit nay trong siéu am tim
thudng quy 1a khao sat hinh anh cat doc cuia tinh mach chu duéi trude khi d6
vao nhi phai mot vai centimet. Can luu hinh dong khi lay mit cit doc qua tinh
mach chii dudi trong 1 chu ky ho hap. Mit cat nay duoc st dung dé do duong
kinh cta tinh mach chu dudi ciing nhu danh gia do dan hoi hay su thay doi
duong kinh tinh mach cha duéi theo ho hap nham ude tinh ap lyc tinh mach
trung tdm. Ciing tr mat cat ndy, c6 thé ghi dugc hinh anh tinh mach gan d6
vao tinh mach chu dudi va nén luu hinh dong.

E. Mt cit truc dai trén hom trc
Bénh nhan ndm ngta, duoc ké gbi dudi vai dé dau ngira ra sau. Bac sy dit dau
do siéu 4m trén hdm we khi mit bénh nhan quay sang trai, ban dau chi ddu cua
dau do ¢ huéng 12 gio roi xoay dan dau do sang phia vai trai ciia bénh nhan (chi
dau ¢ hudng 1 gio) va 1at dau do dé hudng vé mit phang cat qua nim v phai va
dinh cta xwong ba vai phai (bang 2.27). Cac cdu tric quan sat dugc trén mat cat
nay gém: dong mach chu (doan 1én, quai va xudng), nguyén iy ctia dong mach
vO danh, dong mach canh chung trai va dong mach dudi don trai, hinh anh cit
ngang qua dong mach phdi phai. Cac mat cit khac tir ctra sO siéu 4m trén hdm trc

duoc mo ta trong phan phu luc.

V.PO PAC CAC THONG SO TREN SIEU AM TIM 2D
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Mt cit

3.1. Cua sb
siéfu am canh
uc

Mat cét truc
dai canh trc

3.2a. Ctra so
sifu am canh
uc

Ghi  hinh 2
binh dién
3.2b. Cira sb
siéfu am canh
uc

Ghi  hinh 2

binh dién tr
truc chinh gitra
that trai

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1. IVS cudi tam
thu

2.LVDd

3. LVPWd

4. DPuong kinh
thit phai cudi
tam truong

Hinh anh
Biplane co thé
giap dat chum
siéu d&m vudng
goc v6i clu trac
dé do chinh xac
cac kich thudc
trén hinh anh
2D

1. LVDs = 47.0
mm
Hinh anh

Biplane nay cho
thay két qua ctia
viec do trén
hinh anh Iéch
truc.

1. LVDs giam
tr 47.0 mm
(hinh 3.2a)
xudng con 44.0
mm.
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Mt cit

33. Cba soO
sifu am canh
uc

3.4a. Cia sb
siéfu am canh
uc

Mat cét truc
dai canh trc
Vach lién that
hinh Sigma

3.4b. Cura sb
sifu am canh
uc

Mat cét truc
dai canh urc
Vach lién thét
hinh Sigma

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1.LVDs

Vi tri do dich vé
phia mom, dudi

chd phi dai vach
lién thét

1. LVDd = 53.0
mm

2. IVS = 7.0
mm

bo tai dau mut
van hai 14, do ca
phin phi dai
vach lién that

1. LVDd = 38.0
mm
2. IVS = 17.0
mm
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3.5. Cira sb
siéfu am canh
uc

Mat cét truc
dai canh trc

3.6. Cua sb
situ am canh
uc

Mat cét truc
dai canh urc

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1. Puong kinh
dudng ra thét
phai cudi tim
truong

1. Puong kinh
nhi trai
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3.7. Cia sb
siéfu am canh
uc

Mat cét truc
dai canh trc
Phong dai hinh
anh vong van
dong mach chu

3.8. Cia sb
sifu am canh
uc

Mat cét truc
dai canh urc
Phong dai hinh
anh duodng ra

that trai

39. Cua so0
siéfu am canh
uc

Mat cét truc
dai canh trc
Phong dai hinh
anh van dong
mach chu va
dong mach chu
1én

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

Do cac duong
kinh gitra tam
thu:
1. Puong ra thét
trai

Po cac duong
kinh gilta tam
thu:

1. Puong ra thét
trai

2. Vong van
dong mach chu

1. Puong kinh
dong mach chu
tai xoang
Valsalva

2. Puong kinh
chd ndi xoang
ong dong mach
chu
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Mt cit

3.10. Ctra sb
sifu am canh
uc

Mat cét truc
dai canh urc
bong mach
chu 1én

3.11. Ctra sb
siéfu am canh
uc

Mat cét truc
ngin canh tc
ngang muc
van dong mach
chu

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1. Puong kinh
dong mach chu
1én

1. Puong kinh
doan gin cua
dudng ra thét
phai cudi tam
truong

2. DPuong kinh
doan xa cua
dudng ra thét
phai cudi tam
truong

(hinh anh duoc
trich dan véi su
cho phép cua
Lang va CS.
2015)
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3.12. Cira sb
sifu am canh
uc

Mat cét truc
ngin canh tc
ngang muc cac
dai dong mach

3.13. Cua s
sifu am tu
mom

Miat  cit 4

budng va 2
budng tir mém
Tinh thé tich
thit trai bang
phuong phap
tinh tong thé
tich cac khbi
hinh dia trén 2
binh dién

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1. Puong kinh
than dong mach
phoi

1. Thé tich thét
trai  cudi tam
truong

2. Thé tich thét
trai cudi tam thu
(hinh anh duoc
trich dan véi su
cho phép cua
Lang va CS.
2015)

49



3.14. Cua sb
sifu am tu
mom
Do thé tich
trén siéu am
3D

3.15. Cua sb
sifu am tu
mom

Miat  cit 4

budng tir mém
Do thé tich cac
tam nhi

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1. Tinh phan
suat tong mau

that trai tr dit

liéu hinh anh
3D

1. Chiéu cao nhi
trai
2. Dién tich nhi
trai
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Mt cit

3.16. Cua soO
sifu am tu
mom

Miat  cit 2
budng tir mém
Do thé tich nhi
trai

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1. Chiéu cao nhi
phai
2. Dién tich nhi
phai

1. Chiéu cao nhi
trai
2. Dién tich nhi
trai
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Mt cit

3.17. Cua sb
sifu am tu
mom

Miat  cat 4

budng tir mém
khu trd vao
that phai

3.18. Cua sb
sifu am tu
mom

Miat  cit 4
budng tir mém
khu trd vao
thit phai

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

Céac thong so
can do

1. Puong kinh
day that phai

2. Dbuong kinh
giita budng that
phai

3. Chiéu dai that
phai

1. Dién tich thét

phai
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Mt cit

3.19. Cua sb
sifu am dudi
suon

Ghi hinh tinh
mach chi dudi

Bing 3. Po cic thong sb trén siéu 4m tim 2D

Po cac thong sb tuyén tinh

A. Mt cdt truc dai canh ikc
Mait cat truc dai canh ¢ dugc su dung dé€ do cac duong kinh cua that trai

Céac thong so
can do

1. Puong kinh
tinh mach chua
dudi

1) Thét trai

Puong kinh va bé day thanh that trai dugc do tai thoi diém cubi tim
truong, duge xac dinh 1a khung hinh ngay trudc thoi diém dong van hai 1a.
Néu khong quan sat rd hoat dong cua van hai 14, thoi diém cubi tAm truong
duoc xac dinh bang dinh séng R trén dién tim d6. Can ghi hinh thét tréi trai
dai theo truc doc cta nd dé do duge cac duong kinh tdi da. bat thude do dién
tir (electronic caliper) tai ranh gidi ciia viing co tim két bé va khong két be cua
véch lién that va do vudng goc véi truc doc ciia that trai t6i ranh gidi ciia ving
co tim két bé va khong két bé cua thanh sau thét trai (bang 3.1). Vi tri do ngay
dudi dau mat cia van hai 14. Bé day vach lién that va thanh sau that trai phai
do cung murc va cung thoi diém cudi tim trwong. Chi do bé day ving co tim
két bé cuia vach lién that va tranh do vao phan co bé cua that phai hay, dai co
diéu hoa hodc bo may van ba 1a. Pé do bé day vach lién that, dit thudc do tir
ranh gidi cua budng that phai voi phan co tim két bé ciia vach lién that va do
dén ranh gidi gitra ving co tim két bé cta véach lién that véi budng that trai.
Pé do bé day cua thanh sau thét trai, dit thudc do tir ranh gidi cta budng that
trai v6i phan co tim két bé cta thanh sau that trai va do dén ranh gidi gitra
ving co tim két bé ciia thanh sau that trai voi mang ngoai tim. Can luu y tranh
do vao bo may van hai 14 (bang 3.2a va 3.2b). Can xem timg khung hinh trong
hinh dong da luu dé phan biét rd thanh sau that trai v6i cac 14 van va day
ching cua van hai 14. Cac duong kinh that trai cudi tim thu nén do lac budng
that trai co nho nhat, thudng do trén khung hinh ngay trudc khi mé van hai 14,
do ngay dudi dau mut van hai 14 (bang 3.3). Mot truong hop ngoai 1€ 13 hién
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tugng vach lién that phi dai ving day (vach lién that hinh Sigma hay vach lién
that phong), khi nay vi tri do cac kich thudc cudi tAm truong va cudi tim thu
that trai can dich vé phia mén tim, ngay dudi chd vach lién that bi phi dai.
Can luu y do vudng goc véi truc doc cta that trai (bang 3.4).

2) Poan gan cta dudng ra that phai
Poan gan cua duong ra thit trai duoc do trén mit cit truc dai canh e tai
thoi diém cudi tam truong, do tir ranh gidi giira ving co tim két bé cua thanh
truéc that phai véi budng that phai dén chd ndi vach lién that — dong mach
chu (bang 3.5).

3) Buong kinh trudce — sau cua nhi trai

Duong kinh trudce — sau cuia nhi trai nén do trén si€éu am 2D nhing cling
¢ thé do trén siéu Aam M-mode, can do tai thoi diém cudi tAm thu va do tur
gitta 2 thanh cua nhi trai. Khi do trén siéu am 2D, can dit thuéc do ngang
murc xoang Valsalva cia dong mach chu va do tur thanh trudce dén thanh sau
nhi trai, vudng goc véi truc doc gia dinh cua nhi trai (bang 3.6). Khi do trén
siéu Am M-mode, can dit cursor vudng goc véi gée dong mach chu va nhi trai
tai vi tri xoang Valsalva va do tir b0 mép cua thanh sau dong mach chu dén bo
mép cua thanh sau nhi trai (bang 4.1).

4) Puodng ra that trai va vong van dong mach chu

Duong kinh duong ra thét trai va vong van dong mach chu dugc do trén
hinh anh phong dai cua cac cAu trac nay & mat cit truc dai canh @re. Can tbi wu
chét lugng hinh anh dé théy duoc truc doc cua duong ra thét trai va chd bam
cua cac la van dong mach chu (vong van). Puong kinh vong van dong mach
cha duge do tir chd bam cia 14 vanh phai dén chd bam cua 14 khong vanh khi
van dong mach chi mé téi da, gan thoi diém gitra tAm thu (bang 3.7). Puong
kinh dudng ra that trai duoc do cach mat phiang vong van dong mach cha 3-10
mm theo cich tuong tyr tai thoi diém gitra tam thu. Vi tri do duong kinh cia
duong ra that trai ciing 1a vi tri dat cira s6 doppler dé ghi phd doppler xung
ctia dudng ra that trai (bang 3.8).

5) bong mach chu Ién

Trén mit cét truc dai canh wc c6 thé do dugc mot sd duong kinh cua
dong mach chu, can do vuodng gbéc voi truc doc cuia dong mach chu tai noi
duong kinh 16n nhat tai thoi diém cubi tdm truong. Po duong kinh xoang
Valsalva tai noi duong kinh 16n nhat. Pudng kinh chd ndi xoang dng duoc do
tai noi tiép ndi giita phan xa cua xoang Valsalva véi gbc phan éng ciia dong
mach chu (bang 3.9). Pé ghi hinh dong mach chu rd hon, c¢6 thé dwa dau do
lén cao va gan vé phia xuong tc khi bénh nhan nin thé sau khi thé ra hét
(bang 3.10).
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B. Mt ciit truc ngén canh itrc
1) Puong ra that phai

Puong kinh doan gan va doan xa ciia duong ra that phai duoc do trén
mit cat truc ngin canh @c ngang muc van dong mach chi tai thoi diém cudi
tam truong. Pat thudc do tir ranh gidi gitta ving co tim két bé cta thanh trudc
that phai va buong thit phai dén ranh giéi mau - mé ciia gbc dong mach chu.
Puong kinh cta doan xa duong ra that trai dugce do gitta 2 bd mép trong cia
duong ra that phai ngay dudi van dong mach phdi (bang 3.11).

2) Pong mach phoi
Puong kinh than dong mach phoi duge do giira van dong mach phoi va
chd dong mach phoi chia doi, do dudong kinh giita 2 bd mép trong cua dong
mach phéi ¢ thoi diém cudi tim truong (bang 3.12).

C. Cdc mit ciit tir mém tim
1) Thé tich that trai. Khong khuyén céo do va tra 15i két qua thé tich va phan suét
téng mau that trai bang cach do tuyén tinh.
a. Phuong phép tinh tong thé tich cac khéi hinh dia trén 2 binh dién

Phuong phap tinh tong thé tich cac khdi hinh dia trén 2 binh dién dugc
khuyén cao dé do thé tich that trai trén siéu 4m 2D. Can ldy cic mit cat tir
mom, thu hep kich thude sector dé khu trii vao hinh anh tht trai, van hai 1a
va mot phan nho nhi trai dé ghi hinh thét trai ¢ téc d6 khung hinh cao. Can
ldy hinh anh that trai vao chinh giita sector voi truc doc that trai dai tdi da.
Thé tich that trai duoc do bang cach vé vién budng thét trai doc theo ranh
gidi gitra viing co tim két bé va ving co tim khong két bé cua thanh that
trai. Can do trén 2 mat cat 4 buéng tir mém va 2 budng tir moém tai 2 thoi
diém cudi tAm truong va cudi tim thu, dugc xac dinh bang cac khung hinh
lac dién tich budng that trai 16n nhat va nhé nhat. Khong duge vé vién vao
co nhil va phan co bé that trai. V& vién thét trai dugc két thiuc bang vé mot
duong ngang qua vong van hai 14, tir trung diém cta né v& mot truc doc
dén diém xa nhit cia mém tim dé tinh chiéu cao cua cac khdi hinh dia.
Chénh 1éch chiéu dai cua that trai trén mit cat 4 budng tir mém va 2 budng
tr mom nén < 10%. Mot sd may si€u am c6 chuc nang vé vién ndi mac thit
trai ban tu dong dé tinh cac thé tich va phan suat tong mau that trai. Hé
théng may s& trinh bay két qua danh dau ndi mac theo chu chuyén tim dé
bac s¥ siéu 4m danh gia chat luong danh diu va chinh lai nhitng chd danh
dau chua dung bang tay. Can luu lai nhitng két qua danh ddu ndi mac nay
dé bac sy phién giai két qua siéu 4m danh gia chat lugng danh diu ndi mac.
Tuong ty nhu vay can luu lai hinh dong dir liéu tho dé do thé tich that trai
bang tong thé tich cac khdi hinh dia trén 2 binh dién trong siéu 4m tim
thuong quy. Khi kho danh gia chinh xac ndi mac thét trai, siéu &m tim can
am that trai voi bot can am chuyén dung rat dugc khuyén cao dé dam bao

két qua do dac chinh xac (bang 3.13).
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b. Po thé tich thét trai bang siéu 4m tim 3D

Néu c6 thé, nén do thé tich va chirc niang that phai bang siéu 4m tim 3D
thay vi phuong phép tinh tong thé tich cac khéi hinh dia trén 2 binh dién.
Tat ca cac k¥ thuat toi uu hoa hinh anh cia that trai da trinh bay ¢ phan
trude déu co thé ap dung trén siéu am tim 3D. Piém quan trong can luu y 1a
vi tri ctia that trai trong khung hinh dé 13y duogc toan bo that trai vao khéi
thé tich hinh 3D véi tdc d6 khung hinh cao nhét c6 thé. Mot sé hé thong
may siéu 4am c6 chirc nang tinh va trinh bay két qua thé tich that trai ban ty
dong. Néu chét lwong hinh anh tbt, k§ thuat nay mang lai két qua do c6 do
tin cay cao.

Tuong tu nhu si€éu dm tim 2D, can luu lai toan bo qua trinh ghi hinh,
danh ddu ndi mac trén siéu am 3D dé bac sy doc két qua danh gia chét
luong hinh anh. M&i don vi siéu 4m tim can chuan héa quy trinh ghi va bao
c40 két qua siéu am tim 3D.

2) Thé tich nhi trai

Nhu di trinh bay trong phéan trudc, can ghi va toi wvu hoa hinh anh 2D
cua nhi tréi riéng dé phuc vu cho budc do thé tich nhi trai. Trudc tién, cAn x4c
dinh thé tich nhi trai tdi da tai thoi diém cudi tam thu. Tiép theo, cdn danh dau
vién ndi mac cua nhi trai trén 2 mit cat 4 bu6ng va 2 buéng tr mém. Panh
ddu ndi mac nhi trai két thuc bang mot duong ngang tir bén niy qua bén kia
ctia vong van hai 1. Khi danh dau ndi mac nhi trai khong dugc lay ca tiéu nhi
trai va cac tinh mach phéi. Chiéu cao cua nhi trai nén duge do trén ca 2 mat
cit 4 budng tir mém va 2 budng tir mom, do tir trung diém ctia vong van hai 14
dén diém xa nhit cia trin nhi trai thuong & gan trung diém. Chénh léch chiéu
cao cua nhi trai trén 2 mat cat khong qua 5 mm, néu vuot qua can danh gia lai
hinh anh nhi trai trén cac mat cat tir mom. Pa s6 hé thdng may siéu am c6 c6
chtrc nang tinh thé tich nhi trai ty dong bang bang phwong phap (1) tinh thé
tich tir dién tich — chiéu cao nhi trai hodc (2) tinh tong thé tich cac khdi hinh
dia trén 2 binh dién. Khi stra dung phuong phap (1) nén 1ay chiéu cao nho hon
do duoc trén 1 trong 2 mit cit dé tinh thé tich nhi trai. Khi sir dung phuong
phap (2), nén lay chiéu cao 16n hon do dugc trén 1 trong 2 mit cat dé tinh thé
tich nhi trai. Phuong phép tinh tong thé tich cac khoi hinh dia trén 2 binh dién
duogc Iya chon nhiéu hon do it phai ding cac phép gan hinh hoc (bang 3.15 va
3.16). Do ¢6 nhiéu k¥ thuat tinh thé tich nhi trai khac nhau, mdi don vi siéu
am can duy tri 1 phuong phép théng nhat trong quy trinh siéu am.

3) Cac duong kinh ctia that phai
Trén mit cat 4 budng tir moém khu tra vao that phai, duong kinh truc doc
that phai cudi tim truong duoc do bang cach ndi trung diém cia vong van ba
14 dén ranh gidi ciia viing co tim két bé tai mom that phai. Cac duong kinh
that phai cin do gém: dudng kinh ngang t6i da cudi tim trwong ctia ddy that

56



phai, duong kinh cubi tim truong giita budng that phai do gitta dudng kinh t6i
da tai ddy that phai va mom that phai ngang mic véi co nha (bang 3.17).

4) Dién tich that phai

Trén mit cat 4 budng tir mom khu tri vao that phai, dién tich that phai
duoc do bang cach danh dau tai dudng ranh gidi mau mé cua thanh co tim két
bé that phai tir vong van ba 14 dén mém tim rdi quay lai phia bén kia ciia vong
van ba l4. Can do dién tich that phai tai thoi diém cudi tim truong va cudi tim
thu dé tinh phan suat thay doi dién tich that phai. Khi do dién tich that phai,
can 13y ca co nhu, cac bé co va dai co diéu hoa khi v& vién. Pé do dac chinh
xéc, can ldy duogc toan bo that phai trén mat cit (bang 3.18).

5) Thé tich nhi phai

Trén mit cat 4 budng tir mom can 1ay hinh anh khu tra vao nhi phai chat
luong t6t. PE do thé tich nhi phai, cin v& vién dudng ranh gidi méu — mé cia
nhi phai tai thoi diém cudi tdm thu va khong dugc vé vao tiéu nhi phai, tinh
mach chu trén va tinh mach chu dudi tir bén nay qua bén kia vong van ba la.
Truc doc nhi phai dugc vé& tir trung diém cta vong van ba 14 dén trung diém
ctia tran nhi phai. Phuong phép tinh tong thé tich cac khdi hinh dia trén 1 binh
dién thuong duoc dung dé do thé tich nhi phai (bang 3.15).

D. Céc mdt cit dwdi swon

1) Tinh mach chu dudi
BPuong kinh tinh mach chu duéi duge do trén mat cat dudi suon cét doc
qua tinh mach chi duéi. Vi tri do cach chd ndi cta tinh mach cha duéi va nhi
phai 1-2 centimet. Can do duong kinh t6i da cta nhi phai khi thd ra va ghi
hinh da dai dé quan sat su thay d6i duong kinh nhi phai theo ho hap. Néu ap
lyc tinh mach trung tdm binh thuong, duong kinh tinh mach chu duéi xep >
50%. Néu tinh mach chu dudi khong xep hodc xep < 50%, nén huéng dan
bénh nhan “khit miii” dé lam tang 4p lyc trong 1ong nguc va ghi hinh tinh
mach cht dudi 1an thir hai. Can két hop hinh anh nay cing véi duong kinh

tinh mach chil dudi dé wdc tinh ap luc nhi phai (bang 3.16).

Tém tit # 3

e (Céc duong kinh that trai duoc do trén mit cit truc dai canh (e v&i hinh anh
that trai nam chinh gitra sector va do vudng goc voi truc dai cua that trai.

e Khi do cac duong kinh that trai, vi tri do ngay duéi ddu mat van hai 14. Can
lwu ¥ tranh do ca bd may co nhl va day chang van hai 14 khi do bé day thanh
sau that trai. Twong tu nhu vay, khi do bé day vach lién that khéng duoc do
Va0 cac cau tric cua that phai.

e Néu c6 hién tuong phong vach lién that, vi tri do can dich vé phia mom ngay
duéi chd phinh.
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Puong kinh trudc — sau cia nhi tréi trén c6 thé do trén siéu 4m 2D hodc M-
mode tir xoang Valsalva cia dong mach chu dén thanh sau nhi trai. Nén do
trén siéu 4m 2D hon 14 siéu Am M-mode. Can dam bao huéng ciia hai ciu
trac nay khi do trén ca 2 k¥ thuat siéu am.

Puong kinh cta duong ra that trai va vong van dong mach chu duoc do trong
thi tAm thu. Puong kinh duong ra that trai duoc xac dinh boi vach lién that
va 14 trudc van hai 14 va vi tri ciia dudng ra that trai 13 noi dat ctra s6 ghi phd
doppler xung cua dong chay ngay trudc van dong mach chu.

Thé tich nhi trai duogc do trén 2 mit cat 4 budng va 2 budng tir mém. Pay 1a
phuong phap duoc wa dung dé danh gia thé tich nhi trai. Chiéu cao (truc trén
— duéi) ciia nhi trai do trén 2 mat cat nay chénh léch khéng qua 5 mm.

Céc kich thudc cua that phai duge do trén mat cat 4 budng tir mém khu tra
vao that phai

Siéu am tim M-mode khong dugc khuyén cao dé do dac thuong quy cic
duong kinh trir cac thong s6 dic biét nhu TAPSE, khao sat duong kinh tinh
mach chu dudi theo hé hip va phan tich chuyén dong cac 14 van dong mach
cht & bénh nhan mang thiét bi thd tro that trai.

Thé tich that trai va phan suat tong mau that trai nén do bang siéu 4m tim 3D.
Can diéu chinh kich thuéc va d¢ sau cua khoi thé tich hinh anh toi wu d€ toc
dd khung hinh dat tdi da. Thao tac danh dau vién ndi mac that trai can xem
lai dugc, chinh stra dugc va trinh bay nhu mot phﬁn cua cac hinh anh siéu am
tim cudi cling.

Néu khong thé do thé tich that trai bang siéu am tim 3D, phuong phap tinh
téng thé tich cac khoi hinh dia trén 2 binh dién thudong dugc dung dé tinh thé
tich va phan suat tong mau that trai trén siéu am tim 2D.

VL. PO PAC CAC THONG SO TREN SIEU AM TIM M-MODE

Bing 4. Po cic thong s6 trén siéu 4m tim M-mode
Céac thong so

Mt cit Po cac thong sb tuyén tinh 2
can do
4.1. Mzt cét M-mode  qua
truc dai canh dong mach chu
uc va nhi trai
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Mt cit

42. Mat cét
truc dai canh
uc

43. Mat cét
truc dai canh
uc

4.4. Mat cit 4
budng tir mém
khu trd vao
thit phai

Bing 4. Po cic thong s6 trén siéu 4m tim M-mode

Po cac thong sb tuyén tinh

Céac thong so
can do

M-mode qua
van hai 1a

M-mode qua
that trai

1. TAPSE

59



Mt cit

4.5. Mat cét
du6i suon cét
doc tinh mach
chu duéi

Bing 4. Po cic thong s6 trén siéu 4m tim M-mode

Po cac thong sb tuyén tinh

Céac thong so
can do

Panh gia do dan
hdi cua tinh
mach chu duéi

Miii tén chi vao
hinh anh tinh
mach cha dudi

co nho khi bénh
nhan hit vao

Po dac cac dudng kinh trén siéu am M-mode khong duoc khuyén cdo. Nhom
bién soan khuyén cao su dung cac mat cit truc dai canh tc qua van hai 14 va thét
trai chuan la phuong tién chan doan duy nhét dya trén cac hién tuong huyét dong
theo thoi gian (VD: van dong cua van hai 14, vach lién that va thanh sau that trai)
(bang 4.2 va 4.3). Pudng kinh trudce-sau ctia nhi trai, nhu di ban luan trong phan
do dac kich thudc nhi trai va nhitng thong s6 dudi day van dugc sir dung & mot sd
don vi siéu am tim.

A. TAPSE

TAPSE 14 thong s6 thé hién chirc ning tim thu that phai theo chiéu doc, dugc
do trén mat cit 4 budng tir mém. Can dit cursor M-mode thang hang véi thanh
tur do that phai va cang vudng goc véi vong van ba 14 cang tot (cang song song
v6i chuyén dong ctia vong van ba 14 cang t6t). Ghi hinh vong van ba 1a rong t6i
da ma khong lam mét cac ciu trac giai phiu lién quan. Po khoang cach dich
chuyén ctia mép vong van ba 14 vé phia mom tim tir thoi diém cudi tAm truong
dén thoi diém cubi tam thu.

B. Tinh mach chi dudéi

Ghi hinh siéu 4m M-mode cua tinh mach cha dudi tir cira s6 siéu am duéi bo
suon 1a phuong phap danh gia duong kinh va d6 dan hoi cua tinh mach chi dudi.
Cursor M-mode dugc dat cach nhi phai 1.0-2.0 cm, duong kinh tinh mach chu
duéi dugce do lic nghi khi bénh nhén hit thé binh thuong. Chi s6 dan hdi cta tinh
mach chu duéi dugc tinh bang ty sb cua cac duong kinh. Can luu ¥ dit cursor
M-mode vudng goéc véi tinh mach chu dudi dé tranh do duong kinh tinh mach
chti duéi 16n hon thuc té. Ghi hinh truc ngén cua tinh mach chu dudi khi hit vao
c6 thé gitup ich néu hinh anh tinh mach chu dudi bi truot khoi mat cit khi bénh
nhan hit vao.
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C. Van dong mach chu
Trong nhiéu truong hop, hinh anh siéu 4am M-mode ciia van dong mach chu cé
thé hiru ich dé do dac cac thoi khoang va xéac dinh thoi diém dong/mo van dong
mach chi. Vi du: st dung siéu am M-mode dé do bién d6 md van dong mach
chii & bénh nhan mang dung cu hd tro that trai.

VIIL. SIEU AM DOPPLER MAU

Ghi hinh doppler mau dugc sir dung thuong quy trén cac mit cat va hinh anh
siéu am tim 2D. Pay khong phai 1a mdt phuong thirc ghi hinh si€éu am tim doc lap.
Vi vy, tat ca hinh anh doppler mau duoc phién giai trén hinh anh siéu 4m M-
mode, 2D hodc 3D ma né két hop. Khuyén céo nén ghi hinh céc ciu tric giai phiu
trude 1oi khao sat dong chay bang doppler mau. Ddi véi cac dong chay tang binh
thuong, chi mot 1an khao sat bang siéu am doppler mau 1a du. Pdi véi cac dong
chay bat thuong hodc dong chay léch tm, can st dung nhiéu mat cat, nhiéu lan
quét si€u am hodc cac mat cit bd tro ngoai truc dé danh gia déy du bénh 1y. Can
thu hep sector néu can dé nang cao toc do khung hinh, nhung sector khong dugc
dé qua hep lam mét di cac phan cua cau trac hodc dong chay can khao sat. Pong
thoi trinh dién hinh 4nh 2D va hinh anh doppler mau trén 2 phia ctia man hinh c6
thé gitp ich trong mot s6 bénh 1y nhung khong duge khuyén cdo nhu mot phan
duy nhat trong quy trinh siéu am tim thuong quy. Hiém khi ca 2 hinh anh dong
thoi c6 chat lwong ti wu va thong tin trén hinh anh 2D hodc hinh anh doppler mau
c¢6 thé bi mat. Tuong ty nhu vay khong nén sir dung hinh anh doppler mau ma
khong kém theo hinh anh 2D phy trg mét cach thuong quy. Mac du cach nay tiét
kiém thoi gian nhung cac thong tin quan trong ¢ thé bi bo sot.

Bang 5. Quy trinh ghi hinh siéu 4m doppler mau

Céu tric khio

Mt cat Hinh 4nh siéu 4m tim qua thanh nguwe Sat

5.1. Cira s6 siéu am
canh trc (video 69)
Mat cét truc dai
canh tc

Puong ra tht phai

Dong Doppler mau
tai:

Puong ra thit phai
(RVOT)

Dong mach phoi
(PA)
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Mt cit

5.2. Cira s6 siéu am
canh uc (video 70)
Mat ct truc dai
canh Gc

Budng nhan thét
phai

5.3. Cira s6 siéu am
canh trc (video 71)
Miat cat truc dai
canh trc

Budng nhan thit
phai va ho ba 14

5.4. Cira s6 siéu am
canh uc (video 72)
Mat ct truc ngén
canh rc ngang qua
géc cac dai dong
mach

Van ba 1a va budng
nhan that phai

Bang 5. Quy trinh ghi hinh siéu 4m doppler mau

Hinh 4nh siéu 4m tim qua thanh nguwe

Céu tric khio
sat

Dong Doppler mau
tai:

Van ba la (TV)
Nhi phai (RA)

Thét phai (RV)

Dong Doppler mau
tai:

Van ba 14 (TV)
Dong hé ba la (TR
jet)

Nhi phai (RA)

Thét phai (RV)

Dong Doppler mau
tai:

Van ba la (TV)
Nhi phai (RA)

Thét phai (RV)
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5.5. Cira s6 siéu am
canh trc (video 73)
Miat cat truc dai
canh trc

Phong dai (Zoom)
hinh anh van hai 1a

5.6. Cira s6 siéu am
canh uc (video 74)
Mat ct truc ngén
canh rc ngang qua
van hai la

5.7. Cira s siéu am
tor mém (video 75)
Mat cat 4 budng

Bang 5. Quy trinh ghi hinh siéu 4m doppler mau

Hinh 4nh siéu 4m tim qua thanh nguwe

Céu tric khio
sat

Dong Doppler mau
tai:

Van hai la (MV)
Nhi trai (LA)

Thét trai (LV)

Dong Doppler mau
tai:

Thét trai (LV)

Van hai 1a (MV)

Dong Doppler mau
tai:

Nhi trai (LA)

Van hai la (MV)
Thét trai (LV)
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5.8. Cira b siéu am
tu mom (video 76)
Mt cat 2 budng

5.9. Cira s6 siéu 4m
canh trc (video 77)
Miat cat truc dai
canh trc

Phong dai hinh anh
van dong mach chu

5.10. Ctra s6 siéu
am canh uc (video
78)

Mat ct truc ngén
canh Gc

Ghi hinh ba 14 van
dong mach chu

Bang 5. Quy trinh ghi hinh siéu 4m doppler mau

Hinh 4nh siéu 4m tim qua thanh nguwe

Céu tric khio
sat

Dong Doppler mau
tai:

Nhi trai (LA)

Van hai 1a (MV)
Thét trai (LV)

Dong Doppler mau
tai:

Van dong mach
chu (AV)

Puong ra that trai
(LVOT)

Pong mach chu
(Ao)

Dong Doppler mau
tai van dong mach
chu (AV)

64



Mt cit

5.11. Cira sb siéu
am to mom (video
79)

Mt cét 5 budng

5.12. Cura sb siéu
am tr mom
Mit cit 3 budng
(video 80)

5.13. Cira sb siéu
am trén hom trc

Ghi hinh quai dong
mach chu (video 81
va 82)

Bang 5. Quy trinh ghi hinh siéu 4m doppler mau

Hinh 4nh siéu 4m tim qua thanh nguwe

Céu tric khio
sat

Dong Doppler mau
tai:

Puong ra that trai
(LVOT)

Nhi trai (LA)

Thét trai (LV)

Van dong mach
chu (AV)

Thét phai (RV)

Dong Doppler mau
tai:

Van hai 1a (MV)
Thét trai (LV)
Puong ra that trai
(LVOT)

Van ddng mach
chu (AV)

Nhi trai (LA)

Dong Doppler mau
tai:

Dong mach chu 1én
(Asc Ao)

Quai dong mach
chu  (Transverse
arch)

DPong mach chu
xudng (Desc Ao)
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5.14. Clra s6 siéu
am tor mom

Miit cét 4 budng
Ghi hinh cac tinh
mach phdi (video
83)

5.15. Cwra s6 siéu
am dudi suon

Ghi hinh tinh mach
chu du6i va tinh
mach gan (video
84)

Bang 5. Quy trinh ghi hinh siéu 4m doppler mau

Hinh 4nh siéu 4m tim qua thanh nguwe

Céu tric khio
sat

Dong Doppler mau
tai:

Céc tinh mach phéi
(Pulvn)

Nhi trai (LA)

Van hai la (MV)
Thét trai (LV)

Thét phai (RV)
Nhi phai (RA)

Dong Doppler mau

trong:
Tinh mach chu
dudi (IVC)

Tinh mach gan
(Hvn)
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5.16. Cua sb siéu
am dudi suon

Ghi hinh tinh mach
chu dudi (video 85)

5.17. Clra sO siéu
am  dudi  suon

Bang 5. Quy trinh ghi hinh siéu 4m doppler mau

Hinh 4nh siéu 4m tim qua thanh nguwe

Céu tric khio
sat

Dong Doppler mau
tai tinh mach chu
dudi

Dong Doppler mau
tai:

Thét phai (RV)
Nhi phai (RA)

(video 86) Nhi trai (LA)

Mit cit 4 budng Tht trai (LV)
Vach lién  nhi
(IAS)

Céc video tir 69 dén 86 xem tai www.onlinejase.com.

A. Pwong ra thit phdi, van dong mach phéi va dpng mach phoi
Can sir dung siéu am doppler mau dé khao sat dong tdm thu qua dudng ra that
trai, van dong mach phdi, than va cac nhanh dong mach phdi ciing nhu dong hé
van va cac dong shunt. Can danh gia cac cdu trac nay trén cac mit cat truc dai
canh trc, truc ngan canh tc va dudi suon. Van tdc doppler mau (scale) nén dat ¢
mirc 50 — 70 cm/gidy nhung phai ha thp scale néu muén khao sat dong chay co
van toc thap (bang 5.1).

B. Buéng nhin ciia thit phdi va van ba ld
Can khao sat doppler mau van ba 1a trén cic mat cat truc dai canh we khu tra
vVao buéng nhan thét trai, truc ngén canh c ngang muc van dong mach chu, 4
budng tir mém khu tr vao that phai va mat cit dudi suon. Trén mdi mit cat can
khao sat ca dong tdm trwong qua van 1an dong hd van. Ban dau, nén dit giéi han
van téc doppler mau & muc 50 — 70 cm/gidy dic biét néu mudn danh gia ho ba
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1a. Néu khao sat dong chay c6 van téc thap can chinh gain mau va van toc
doppler mau (bang 5.2 — 5.4). Nén sir dung siéu 4m doppler mau dé huéng dan
dat ctra s6 doppler xung va doppler lién tuc song song vdi dong chay.

C. Buéng nhdn ciia thit trdi va van hai ld

Can ghi hinh doppler mau van hai 14 trén cac mat cat truc dai canh wc, truc
ngan canh e, 4 budng tir moém, 2 budng tir mom, truc dai tir mom va mit cat
dudi suon néu can. Dé ghi hinh ré dong chay tim truong qua van hai 14 xudng
that trai, can dit van hai 14 chinh gitra khung hinh va dat hop mau phu hét toan
bd van hai 14 sau d6 nghiéng dau do vé phia van hai 14 dé phat hién hep hodc ho
van. Tuy thudc vao hinh anh ban dau, c6 thé phai ghi thém nhiéu hinh dong dé
ldy hét dong tdm truong qua van hai 14 va dong ho hai 1a. Gidi han véan toc
doppler mau chuan va chinh gain dé ghi hinh 16 dong chay. Dong tim truong
qua van dugc ghi hinh r& nhat ¢ mit cit 4 budng tir mém do chum siéu am di
song song v4i dong chay. Tuy nhién can luu ¥ dong chay qua van hai 14 c6 phan
di chéch vé phia thanh bén that trai. Cac dong hd hai 14 can duoc ghi hinh va
danh gia than trong trén nhiéu mit cat khac nhau (bang 5.5 — 5.8).

D. Pwong ra thit trdi va van dong mach chii

Puong ra thit trai va van dong mach cha can dugc ghi hinh 2D va doppler mau
déng thoi trén cac mit cét truc dai canh tc, truc ngén canh uc, 5 buéng tr mom
va truc dai tir mém. Can danh gia dong chay qua van dong mach chi 1a dong
chay tang hay dong chay réi ciing nhu dong hé van trong thi tim truong. Trén
mdi mit cit, can diéu chinh kich thudc hop mau dé léy duoc ca duong ra thét
trai va van dong mach phdi. Can luu y than trong khi danh gid van dong mach
chu trén nhiéu mit cat dé tranh bo s6t dong ho. Néu phat hién dong chay réi tai
duong ra that trai gan van dong mach chu can phong dai hinh anh (Zoom) dé xéac
dinh vi tri dong ha. Siéu am doppler mau véi M-mode c6 thé rat cé gia tri dé xac
dinh thoi diém xuat hién dong ho tai duong ra that trai. Can diéu chinh gain mau
khi khao sat cac dang dong phut khac nhau. Nén bat ddu voi gidi han véan toc
doppler mau chuin va sau dé diéu chinh lai tuy thudc muc dich do dac cu thé
(bang 5.9 - 5.12).

E. Quai dong mach chu

Khi ghi hinh quai dong mach chi, can dit hop mau tang hang véi ving can
khao sat, bac sy siéu 4m can diéu chinh dau do dé ghi hinh dugc dong mach cha
1én, quai dong mach chu va dong mach chu xudng tai goc doppler tét nhat dé
thdy duoc d(‘)ng mau trong cac cau trac nay. Do dong mach cht ndm gan dau do
siéu am, mot 5O may siéu am co chtc ndng ty dong tang nguong Nyquist 1én
murc rit cao va béac sy siéu Am can glam ngudng Nyqulst xuong dé ghi duoc hinh
anh doppler mau chit luong tot. Can luu ¥ sy thay d6i sic d6 cua dong mau, tir
céc sic do cua dong chay tudn vé phla dau do chuyén sang mau den tai dinh qua1
dong mach chi do chum siéu 4m gan nhu vudng goc véi dong chay, tdi cac sic
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d6 xanh ctia dong chay di xa khoi dau do & dong mach chu xubng (bang 5.13a va
5.13Db).

F. Cdc tinh mach phéi

Dong chay cua céc tinh mach phdi duoc khao sat trén siéu am doppler mau &
mit cat 4 budng tir mém. Mt cit nay 13 mat cat song song nhat véi dong chay
va boc 10 dugc 3 trong 4 tinh mach phéi. Ngua dau do ra truée sang mat cit 5
bué)ng tr mom c6 thé boc 10 tinh mach phéi thir 4 - tinh mach phé)i trén phai.
Can diéu chinh d¢ sdu cla sector dé thdy rd cac tinh mach phdi do vé nhi trai.
Nén dat kich thudc hop mau nho nhat c6 thé dé ting toc do khung hinh. Do
chiéu sau cta sector va véan tdc thap cta dong chay tinh mach phdi, can chinh
gain mau va giam ngudng Nyquist dé ghi hinh rd dong chay (bang 5.14). Dya
vao hudng dong chay trén doppler mau c6 thé xac dinh tinh mach phdi nao dang
dugc ghi hinh.

G. Tinh mach gan
Tinh mach gan dugc ghi hinh & mit cat dudi suon. Siéu 4m doppler mau dugc
ding dé khao sat doan giita cta tinh mach gan do doan nay c6 goéc doppler tot
nhat. Diéu chinh vi tri va kich thuéc hop mau dé ghi duoc dong chay tir tinh
mach gan d6 vao tinh mach chu duéi. Can diéu chinh gain va giam gidi han van
tbc mau dé ghi hinh dong chay tinh mach gan ma khong bi aliasing va nhiéu
(bang 5.15).

H. Tinh mach chu dwoi
Trén mat cat dudi suon cit doc qua tinh mach chu dudi, néu co thé, can ghi
hinh tinh mach chii dudi & goc < 60° dé ghi hinh rd dong chay tinh mach chu
dudi. Can giam ngudng Nyquist va chinh gain dé thé hién rd dong mau trong
tinh mach chii dudi. Can khao sat doppler mau trén toan bo chiéu dai tinh mach
chu dudi ghi hinh dugc (bang 5.16).

1. Vach lién nhi

Co thé ghi hinh vach li€n nhi trén cac mat cat 4 buéng tr mém, truc ngfm canh
{rc va dudi suon. Can diéu chinh do sdu ciia sector va phong dai hinh anh dé 13y
dugc hinh anh nhi phai, vach lién nhi va nhi tréi voi kich thude t6i da ma khong
bi mat hinh anh cdu trac. Can giam gidi han véan téc doppler mau va chinh gain.
Khao sat doppler mau trén toan bd vach lién nhi dé phat hién dong mau di qua
véach lién nhi trén cac mat cit. Dong shunt c6 thé 1a dong léch tam. Mat cat dudi
suon 14 mat cit t6t nhat do chum siéu 4m di vudng goc véi cdu tric va di song
song voi dong shunt (bang 5.17).

VIII. GHI VA PO PAC CAC THONG SO TREN SIEU AM DOPPLER
Phan nay khuyén cdo cach do dac cic thong sé doppler trén siéu 4m tim qua
thanh nguc. Cac don vi si€u am tim can thiét 1ap ti€u chuan do dac céc thong sb
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nay. Céc tinh huéng 1am sang khac nhau c6 thé thay d6i s6 lwong nhat bop khi do
dac cac thong s trén siéu 4m doppler. Can do cac thong sé doppler ciia dong chay
trén nhimg hinh dong da ghi lai truéc d6 va luu thanh nhiing hinh tinh riéng. Diéu
nay cho phép do dac cac thong sd nay ngay tai thoi diém ghi hinh hodc sau do.

Noi dung cia phan nay duoc sip xép theo cac van tim can khao sat phd
doppler. Nén sir dung siéu am doppler mau dé hudng dan dit cursor doppler song
song v6i dong chay & téc d6 quét khuyén céo 1a 100 mm/gidy. Vi tri dudng
baseline, tan s ldp xung va thang van tdc (scale) can diéu chinh theo ting bénh
nhan cy thé dé ghi duoc phd doppler rd nét ma khong bi aliasing.

Siéu am doppler bi han ché boi goc ctia chum siéu am. Van tdc doppler t6i da
do goc cta chum siéu am quyét dinh. Van toc t6i da ctia dong chay bi giam theo
cosine ctia goc léch gitra chum siéu 4m va dong chay. Néu goc 1éch 20° chi lam
vén toc dong chay do dugc giam di 6%, két qua khong bi sai 1éch nhiéu so véi khi
chum siéu 4m song song voi dong chay. Mic du siéu am doppler mau c6 thé gitp
huéng dan dit cursor song song véi dong dong chay nhung khong thé bao quat
hét huong dong chay trong khong gian 3 chiéu. Nhitng hé thong mday siéu am hién
nay c6 chitc ning chinh géc nhung chirc ning nay khong duoc khuyén cao st
dung trong si€u am tim. Thay vao do, khi khao sat cac dong chdy qua cac van tim
can danh gia trén nhiéu mat cat siéu 4m khac nhau va chi ldy véan tbc dong chay
cao nhat do dugc, khong ghi lai cac két qua thap hon hodc két qua trung binh.

Pbi voi dong chay tang, van tdc chinh cua dong chdy ndm & phan dic cia phd
doppler. Pay 1 vi tri dung dé do vén tdc dinh va tich phan van tdc theo thoi gian
(VTI) ciia dong chay. Néu dé gain qua nhiéu (overgain) phan dic cta phd ghi lai
van toc chinh cta dong chay bi mo. Déi voi dong chay rdi, vién ciia phd doppler
phai rd nét dé thé hién tin hiéu dong chay. Néu dé gain qua nhiéu, vién cua phd
doppler bi mo nhung thiéu gain c6 thé lam mat tin hiéu doppler téi da. Pon vi siéu
am can dong thuan véi nhimng tiéu chuan cai dat thong sé may siéu am trude ciing
nhu nhiing thay ddi cai dat trong cac tinh hudng 1am sang dic biét. TAt ca bac sy
siéu 4m trong don vi can biét nhitng tiy chinh nay va st dung ching mt cac phu
hop.

Bang 6. Quy trinh ghi va do cac thong so trén phd doppler

Céc thong so can

Mt cit Hinh anh phé doppler do
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler

Mt cit

6.1. Ctra s6 siéu 4m
canh trc

Mt cat truc ngén ghi
hinh duong ra that
phai

6.2. Clra s6 siéu am
canh Gc

Mat cét truc ng'fm
canh tc qua céc dai
dong mach

6.3. Ctra sO siéu 4m
canh trc

Mit cat truc ngén ghi
hinh duong ra that
phai

Hinh anh phé doppler

Céc thong so can
do

Ghi phé Doppler
xung tai duong ra
that phai va do:

1. Van téc dinh

2. VTI

Ghi phd Doppler lién
tuc tai duong ra that
phai va do:

1. VTI qua van dong
mach phoi

2. Van téc dinh qua
van dong mach phdi

Ghi phd Doppler lién
tuc tai duong ra that
phai va do:

1. Van téc cudi tam
truong cua dong ho
phdi
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler

Mt cit

6.4. Cira s6 siéu am
tr mém

Mt cét 4 budng
Dong tam truong qua
van ba la

6.5. Cra s siéu am
tr mom

Mt cét truc dai
Phong dai (Zoom)
hinh anh van ba 14

6.6a. Ctra sO si€u am
tr mom
Mat cat 4 budng

Hinh anh phé doppler

Céc thong so can
do

Ghi phd  doppler
xung tai van ba 14 va
do:

1. Van téc dinh song
E

2. Van téc dinh song
A

Ghi phd doppler lién
tuc ciia dong ho ba la
va do:

1. Van téc dinh

Ghi phd  doppler
xung tai van hai la va
do:

1. Van téc dinh song
E

2. Débc giam tbc song
E

3. Thoi gian gidm
téc song E

2. Van téc dinh song
A
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler

Mt cit

6.6b. Ctra s6 siéu &m
tor mom
Mat cat 4 budng

6.7a. Ctra sO si€u am
tr moém
Mat cat 4 budng

6.7b. Cira sb siéu am
tr mom
Mat cat 4 budng

Hinh anh phé doppler

Céc thong so can
do

Khéo sat sy thay doi
dong chdy qua van
hai 14 khi lam
nghiém phap
Valsalva.

Phé6 doppler lién tuc
qua van hai 14 trong
bénh 1y hep hai la:

1. Do VTI dé tinh
chénh ap trung binh
qua van hai 1a

2. Do thoi gian ban
giam ap luc (PHT)
trén phd doppler lién
tuc qua van hai la
trong bénh ly hep hai
la.
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler

Mt cit

6.8. Cira s siéu am
tor mém

Ghi phé doppler lién
tuc cua dong ho hai
la

6.9. Cira sd siéu am
tr mom
Mat cat 4 budng

6.10a. Cira sd siéu Am
tr mom
Mt cat 5 budng

Hinh anh phé doppler

Céc thong so can
do

Ghi phd doppler lién
tuc cua dong ho hai
la va do:

1. VTI

2. Van tc dinh

Anh huéng cta nhip
tim nhanh 1én phd
doppler xung qua
van hai la:

1. Thoi gian giam
tdc bi gian doan

Ghi phé Doppler
xung tai duong ra
that trai va do:

1. VTI

2. Van tc dinh
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler

Mt cit

6.10b. Cira sb siéu
am tor mom
Mat cat 5 budng

6.10c. Cira sb siéu Am
tr mom
Mait cat 5 budng

6.11. Ctra s6 siéu am
tr mom
Mat cat 5 budng

Hinh anh phé doppler

Céc thong so can
do

Dung HPRF ghi ph
doppler xung tai
duong ra that trai va
do:

1. Van téc dinh

Ghi phd Doppler lién
tuc tai duong ra that
trai va do:

1. Van téc dinh

Ghi phd doppler lién
tuc cua dong qua van
dong mach chu va
do:

1. VTI van dong
mach chu

2. Van téc dinh qua
van dong mach chu
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler

Mt cit

6.12. Ctra s6 siéu Am
tr mom
Mait cat 5 budng

6.13a. Ctra sO si€u am
trén hom e

6.13b. Cura sO siéu
am trén hom e

Hinh anh phé doppler

Céc thong so can
do

Ghi phd doppler lién
tuc cua dong ho chu
va do:

1. Van téc dinh cua
dong ho chu (dé tinh
cac théng sé dinh
lugng bang phuong
phép PISA)

2. Dbc giam téc cua
dong ho (tinh thoi
gian ban gidm ap luc
—PHT)

Ghi phd  doppler
xung tai dong mach
chu 1én va do:

1. Van téc dinh

Ghi phd  doppler
xung tai dong mach
chu xudng va do:

1. Van tdc dinh
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler

Mt cit

6.14. Cura sO siéu am
trén hom e

6.15. Cura soO si€u am
dudi suon

6.16. Ctra s6 siéu am
tr mom
Mat cat 4 budng

Hinh anh phé doppler

Céc thong so can
do

Ghi phd  doppler
xung tai dong mach
chu xubng trong
bénh ly hd chu voi
sy xuit hién cua
dong phut ngugc tdm
truong

1. Bo VTI cua dong
hé chu

Ghi phd  doppler
xung dong chay
trong tinh mach gan:

1. Séng S

2.S6ng D

3. Séng A

Ghi phd  doppler
xung dong chay
trong tinh mach
phdi:

1. Séng S

2. Séng D

3. Séng A
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Bing 6. Quy trinh ghi va do cac thong so trén pho doppler
Cic thong so can

Mt cit Hinh anh phé doppler do

Ghi phd doppler mé

Xung cua vong van
6.17. Cira b siéu am hai 14 tai thanh bén
tir mom that trai:
Mit cét 4 budng 1.Séng s’

2.S6ng e’

3.Séng a’

A. Pwong ra thét phdi va van dong mach phoi

Dong tam thu qua dudng ra that trai cin dugc danh gia trén mat cit truc dai
canh ¢ va truc ngén canh tc. Can chon mat cit chum siéu 4m di song song voi
dong chay nhét. Trudc tién, can sir dung siéu am doppler xung véi cong ldy mau
(4 — 5 mm) dit chinh giita dudng ra that phai, cach van dong mach phdi 5 — 10
mm. Khi dit hop ldy mau ding vi tri ¢6 thé thay click dong van dong mach chil.
Can do van toc dinh va VTI dong chay qua dudng ra that phai (bang 6.1). Ngoai
ra tir pho doppler ghi tai dudng ra that phai, c6 thé do dugc thoi gian ting toc
ctia dong chay va thoi gian tong mau cua that phai.

Pbi v6i dong chay qua van dong mach phdi, can dit cira sé doppler lién tuc
song song v&i dong chay qua van. Po VTI ciia dong chay bang cach vé vién theo
phé doppler (biang 6.2). Van toc dinh tdm thu duoc do trén cung pho doppler
bang cach dit cursor tai dinh cta phd.

Can st dung doppler lién tuc dé ghi phd doppler ctia dong hd phdi néu co
(bang 6.3). Béac sy siéu 4m can dit cursor doppler song song v6i dong hd dé ghi
duoc phd doppler hd phdi trong toan bo thi tam truong. C6 thé do van toc cudi
tam truong cua dong ho phdi bang thude do dién tir (bang 6.3).

B.Van ba la

Nén dugc khao sat dong chay tdm truong qua van ba 14 trong mét chu ky ho
héap bang doppler xung. Dong chay tdm truong qua van ba 14 binh thudng gom 2
song: (1) song E du tAm truong va (2) song A khi nhi phai co. Van tdc cac song
nay do chinh xac nhét trén mat cat 4 budng tir mom khu trGi vao that phai. St
dung doppler xung v6i cong ldy miu 1 — 3 mm dit tai ddu mat van ba 14 khi van
ba 14 mo ra trong thi tdm truong. Mit du bac sy siéu 4m nén khao sat phod
doppler dong chay qua van ba 13, khéng khuyén cao do va bao cao két qua van
téc dinh ctiia dong chay nay trong siéu 4m tim thuong quy. Mdi don vi siéu am
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can quyét dinh do thong sd nay trong siéu am tim thuong quy hay chi do trong
nhimg truong hop dic biét. Do van téc dong chay qua van ba 1a thay doi theo ho
hap, cac don vi siéu 4m phai thiét 1ap cach do cac van téc. Cac guideline hién
nay dé xuat do van tc cudi thi thé ra hodc véan tdc trung binh trong 1 chu ky ho
hap.

Can str dung doppler lién tuc dé do van tdc dinh ctua dong hé ba 14 néu co dé
wdc tinh 4p lyc tdm thu that phai. Dong hd ba 14 16n nhat ¢ thé dugc ghi hinh
trén cic mit cit truc dai canh vc, truc ngén canh tc, 4 buéng tlr mom, mat cét
khu tri vao that phai tr mém hodc mat cat 4 buéng dudi suon. Trong mot sb
truong hop can lam siéu 4m tim can 4m véi bot can am chuyén dung (UEA) do
tin hiéu dong hd ba 14 qua yéu. Néu sau khi lam siéu am can am, tin hiéu dong
ho ba 13 van yéu thi khong ghi lai két qua do van téc. Ngoai ra, van toc ctia dong
ho ba 14 co6 thé thay doi khi do trén cic mat cat khac nhau, chi bao cao két qua
cao nhit do dugc trén mat cit co hinh anh hé ba 14 rd nhat va loai bo cac két qua
khac (bang 6.5).

C.Van hai la

Can stir dung doppler xung dé ghi lai phd doppler ctia dong tAm truong qua van
hai 14 cling nhu do cac thong s6 cta hd hai 1a néu c6. Trén mit cit 4 budng tir
mom, can dat hop léy mau kich thuéc 1 — 3 mm tai ddu mat cta van hai 14 dé ghi
phd doppler xung qua van hai 1. Nén dit hop 14y mau chéch vé phia thanh bén
that trai do dong mua thuong tat vé huéng nay. Can do van tc dinh song E,
song A va thoi gian giam tdc dau tim truong ctia song E (bang 6.6a). Thoi gian
giam tbc duoc do béng cach dat thude do tai dinh song E va vé vién theo dbc
giam toc song E vé duong baseline (bang 6.6a). Ngoai ra, c6 thé do thoi khoang
clia séng A tir diém bat dau dén diém két thiic song A véi hop lay miu dat tai
vong van hai 1a.

Néu c6 bénh Iy van hai 14 hodc bénh nhan mang van hai 14 nhan tao hay da
dugc stra van hodc c6 ting van téc dong chay hodc dong chay rdi trén siéu am
doppler mau hodc doppler xung, can sir dung doppler lién tuc dé do vén tdc trung
binh va thot gian ban giam ap luc (bang 6.7a va 6.7b).

Bac sy siéu am can hiéu va biét cach thyc hién nghiém phap Valsalva dé lam
giam hau ganh tam thoi trong khi ghi pho doppler ciia dong chay qua van hai 1a.
M&i don vi siéu 4m can xay dung quy trinh thuc hién cling nhu quyét dinh khi
nao chi dinh lam nghiém phap Valsalva. Bénh nhan dugc huéng dan thé ra manh
trong luc dong sun nip thanh mon va luyén tip dong tac nay trudc khi lam siéu
am. Can ghi pho doppler dong chay qua van hai 1 khoang 10 — 12 gidy trudc khi
bénh nhan thd ra binh thudng. Can chi thich trén cac khung hinh tinh dé chi 15
dang 1am nghiém phap Valsalva. Pho doppler qua van hai 14 thuong thay d6i ¢
giai doan 10ng nguc cang khi lam nghiém phap. Van tc dinh séng E thuong
giam 20 cm/gidy hodc > 10% néu 10ng nguc du cing. O ngudi binh thudng, mirc
giam van tdc dinh song E va song A gan nhu nhau (bang 6.6b). O bénh nhan c6

79



tang ap lyc nhi trai véi hinh thai d6 day that trai gia binh thuong, van téc song E
giam nhiéu hon séng A dan t6i giam ty 1& E/A.

Néu c6 hé hai 14, can str dung doppler lién tuc dé ghi pho doppler cua dong ho
trén cac mat cit 4 buéng tor mom, 2 buéng tr mom va truc doc tir mom. Can vé
vién theo phd doppler cua dong hd dé do VTI, van tdc dinh va chénh ap dinh
(bang 6.8).

Néu bénh nhan co nhip tim nhanh hodc bi mdt ) dang block tim, song E va
song A c6 thé bi hoa 1an. Hinh anh 16 nhat 13 song A xuét hién trén phd clia song
E. Hién tugng hoa 1an 2 séng E va A duoc coi 1a ¢6 ¥ nghia néu séng A xuat
hién trén déc giam tdc song E khi van téc song E con > 20 cm/gidy. Trong
truong hop nay, khong dugc do thoi gian giam tdc song E, ty 18 E/A bi giam va
van toc dinh song A tang.

D. Pwong ra thit trdi va van dong mach chii

Puong ra that trai dugc ghi hinh rd nhét trén mit cat 5 budng tir mom va truc
dai tr mom. Doppler xung dugc st dung dé ghi phd doppler dong chay tai
duong ra that trai. Hop 1y miu duoc dit chinh gitta dudng ra that trai cach van
dong mach chu khoang 5 mm. Phd doppler ghi dugc thuong hep, doc 1én nhanh
va cudi phd c6 click cudi tim thu. Néu dé hop 1y mau quéa gan van dong mach
cha hodc kich thude hop 1dy mau quéa 16n, phd doppler ghi duge co dang rong
hon, khi ndy can dat lai hop 1dy mau. Can do van toc dinh va VTI cta dong chay
(bang 6.10a). Néu c6 dong réi hodc dong van tdc cao, can sir dung doppler mau
dé khao sat lai duong ra that trai va that trai. V&i cac bénh 1y sau hon (VD: hep
van dong mach chi) nén dung doppler xung dé khao sat (mapping) pho cua dong
chay tir mom that trai dén van dong mach chi va luu y vi tri bat duoc dong chay
c6 van tdc cao nhit. Néu co hién tuwong alisasing, can chuyén sang HPRF dé
danh gia dong chay véan toc cao hon va hinh dang phd cia dong chay (bang
6.10b). Pudng kinh ctia duong ra thit trai tai cung vi tri bat duoc dong chay co
van tdc cao nhat.

Sau khi ghi ph6 doppler dong chay tai dudng ra thét trai, st dung doppler lién
tuc dé do van toc dong chay qua van dong mach chi.. V& vién phd doppler dé do
vén toc dinh, chénh 4p tdi da, chénh ap trung binh va VTI caa dong chay. Chi vé&
vién theo dudng bao rd nrts ciia phd ma khong 14y ca cac tin hiéu doppler yéu
(bang 6.11). Néu nghi ngd hep van dong mach chu, bénh nhan mang van nhan
tao hodc nghi ngd c6 dong ting tdc qua duong ra that trai, can sir dung doppler
khong ghi hinh dé ghi phd doppler trén cic cira s6 siéu 4m tir mom, canh irc
phai, va trén hdm tc. Trong trudong hop khé, nén st dung dau do duplex ¢ chuc
ning ghi hinh truéc dé xac dinh vi tri dit dau do doppler khong ghi hinh (phu luc
bang 12.10: mit cat canh (rc phai cao ghi hinh dong mach chi).

E. Quai déng mach chii va dpng mach chii xuong
Doppler lién tuc dugc sir dung dé khao sat dong mach chu xudng khi nghi ngd
c6 bénh 1y tic nghén dong mach chi. Siéu am doppler xung dugc sit dung dé
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khao sat cac doan khac nhau cua dong mach chi: dong mach chu 1é€n, quai dong
mach cha va dong mach chi xuéng (bang 6.13a va 6.13b). Piéu nay giup xac
dinh vi tri tic nghén dong mach chu nhu hep eo dong mach cha. Doppler mau
duoc stir dung dé huéng dan vi tri dit hop lfiy mau khao sat ton thuong tac nghén.
Siéu am doppler ciing duoc sir dung dé khaogr dat dong phut nguoc tim truong
tai doan gan cua dong mach chu xudng trong hd van dong mach chu, v& phinh
xoang Valsalva, dong mach chu kém dan hdi ¢ ngudi gia va tach thanh (bang
6.14). Vi tri hop léy mau dit tai doan dau cua dong mach chu xuéng dudi
nguyén iy cia dong mach dudi don trdi 3 — 5 mm. Binh thudng phd doppler ghi
dugc 1a phd tam thu va khong réi. O mot s6 bénh nhan ghi duoc phd doppler
phut nguoc dau tAm truong ngin c6 van tdc thap. Phd doppler cua dong phut
nguoc kéo dai qua 1/3 thoi gian ddu tdm truong dugc coi 1a bat thuong va
thuong kém theo ho chu (bang 6.14).

F. Tinh mach gan

Pho doppler dong chay tinh mach gan gom 3 song: song S khi dong chay d6 vé
tinh mach chu duéi trong thi tim thu, séng D khi dong chay d6 vé tinh mach chu
dau tam truong va séong A khi dong chay phut nguoc vé tinh mach gan khi nhi
co. Mot s6 bénh nhdn c6 song thir 4: song dao nguoc ngin sau song S do that
phai co. Can dat hop 14y mau kich thudc 3 — 5 mm tai tinh mach gan cach chd d6
vao tinh mach cha dudi 1 — 2 cm. Can ghi lai phd doppler tai vi tri ndy trong
toan bo chu ky ho h?ip. Mit du van tdc dinh cua céc song khong dugc do mot
cach thudng quy, hinh thai phd doppler ciia dong chay 13 mot cong cu chan doan
hiru ich. Néu c6 thé, nén do van toc dinh song S va soéng D cudi thi thé ra (bang
6.15).

G. Cdc tinh mach phéi

Hinh anh dong chay ciia cac tinh mach phdi d6 vé nhi trai dugce ghi hinh 18
nhit trén mat cit 4 budng va 5 budng tir mém. Thong thuong, tinh mach phoi
trén phai hodc do6i khi tinh mach phoi dudi phai co vi tri song song nhat véi
chum siéu am. Hop ldy mau c6 kich thude 3 — 5 mm duogc dit tai vi tri 10 mm
gan chd ndi cua tinh mach phoi va nhi trai. Doppler mau duoc sir dung dé hudng
dan dit vi tri hop ldy mau. Pho doppler dong chay tinh mach phdi ¢6 3 pha véi
song S (khi tAm thét co), song D (d4u tdm truong), va séng phut nguoc A (khi
nhi co). Nén khao sat phd doppler nay trén tat ca cac bénh nhan (bang 6.16).
Hinh thai phd doppler dong chay tinh mach phdi c6 ¥ nghia quan trong trong
chan doan cac bénh 1y khac nhau. Po van tc dinh cta cac song khong nam
trong quy trinh siéu 4m tim thudng quy nhung c6 thé do thoi khoang song phut
ngugc A dé so sanh véi thoi khoang séng A ciia van hai 1a trong mot s6 bénh
canh.

H.Siéu am doppler mo tai vong van hai ld va vong van ba la
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Siéu am doppler md dugc sir dung dé ghi van téc chuyén dong theo truc doc
clia vong van hai 14 va vong van ba 14 tai vach lién that va thanh bén that trai
hoic that phai. Can dit hudng cua chum siéu 4m song song voi chuyén dong truc
doc ctia vong van. Cai dit doppler md khac v6i doppler xung va thay doi theo
ting hang may siéu am. Tt nhat nén c6 tiy chinh riéng dbi véi timg hé thong
may siéu am dé do dac cac thong sé nay. Pé tdi wu hoa tin hiéu doppler mé can
dit cong 1y mau 16n khoang 5 — 10 mm dé bat dugc toan bd chuyén dong cia
vong van va thang van toc (scale) < 25 cm/gidy tiy thudc vao van tc thuc té cia
vong van. B¢ ghi 18 van tc dinh ciia vong van, can giam thang van tc dé tang
kich thudc phd doppler trinh bay trén man hinh va dat toc d6 quét 100 mm/gidy.
Céc song chuyén dong cua vong van bao gdm: séng s’ tim thu, séng e’ dau tim
truong, song a’ khi nhi co. Po chinh x4c van tdc dinh va ty 1¢ E/e’ rat quan trong
dé udc tinh ap luc d6 day that trai. Can do va tra 101 két qua van tdc trung binh
giita vach va thanh bén cta ca 3 song. Van toc e’ trung binh duoc str dung dé do
ty 18 E/e’. Quy trinh do twong tu duoc st dung v6i vong van ba 14. Thong sd
quan trong nhat d6i voi tim phai 13 van tdc song s’ ciia vong van ba 14 do c6
tuong quan tot v4i cac thong sd danh gia chirc nang tim thu that phai khac (bang
6.17a).

Tém tit #4

| Ghi va do cic thong so trén siéu Am doppler

Ghi hinh dong chay binh thuong qua van va dong hé van bang siéu am
doppler mau thuong quy, can dat giéi han van tbc doppler mau 50 — 70
cm/gidy va diéu chinh galn t6i wu.

Piéu chinh thang ban tdc doppler mau véi tir truong hop cu thé dé ghi hinh
1d dong chay dic biét 1a dong chay van tdc thap.

Khi do cac thong s6 trén pho doppler xung hogc doppler lién tuc can do &
phan dac cua pho doppler. Khong dugc dé gain qua mirc. Khong duoc do vao
phan tin hiéu yéu bén ngoai ph6 doppler chinh.

Can dit chum siéu am song song voi dong chdy. Siéu am doppler mau gitp
dinh huéng dong chay.

Can ghi tin hiéu dong chay tai nhiéu vi tri giai phau (VD: ho ba 1a). Chi do
cac thong sb trén phd doppler c6 chét lugng va vén toc dong chay cao nhat.
Loai bo cac két qua ghi tir tin hiéu doppler chat luong thap hodc van tdc thap
khi bao cdo két qua. Khong ghi lai phd doppler c6 bo khong rd nét.

Str dung doppler mau hodc doppler xung dé dinh vi gdc dong chay bat
thudng trong cic budng tim va mach mau.

IX. CAC KY THUAT BO TRQ

A.

Siéu am tim cdn dm bang bang nwéc muéi sinh ly dwoc tao bot

Nuédc mubi sinh ly duoc tao bot béng cach suc khi duogc st dung dé phat hién
shunt ting nhi nhu thim 16 bau duc hodc thong lién nhi va shunt trong phoi nhur
di dang thong dong tinh mach phdi hodc hoi chimg gan — phdi (bang 7.1 -7.4).
Nudc mudi sinh 1y tao bot ciing duoc st dung dé xac dinh tinh mach chu trén
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trai (bang 7.5). Mic du siéu am tim véi chat can 4m bang nudc mudi sinh 1y tao
bot khong phai 1a thim do thuong quy trong siéu 4m tim qua thanh nguc, moi
don vi siéu 4m tim nén chuang bi sin sang vé nhan lyc va dung cu dé thuc hién
thi thut nay néu cé chi dinh trong khi 1am siéu 4m thudng quy. Bénh nhan can
duoc dat duong truyén tinh mach. Phai st dung ctra sb siéu 4m ghi hinh vach
lién nhi 16 nhét dé phat hién shunt tang nhi va shunt trong phoi. Mit cit 4 budng
tr mom thuong dugce lya chon do tranh dugc bong can cua tim trai. Néu hinh
anh siéu 4m tir mom mo c6 thé ding mat cat 4 budng dudi bo suon.

Mot van dé quan trong khi 1am siéu 4m tim can Am bang nuéc mudi sinh 1y
duoc tao bot 13 thoi gian ghi hinh va tiém chat can 4m nham xac dinh sau bao
nhi€u nhat bop bot can am xuat hién trong nhi trai. Xac dinh thoi gian bot can
am sang nhi trai rt hiru ich dé phan biét shunt trong tim va shunt ngoai tim do
thong dong tinh mach phoi. Chan doan shunt trong tim néu bot can am xuét hién
trong nhi trai sau 3 — 6 nhat bop ké tir khi toan bd nhi phai duoc lap dy bot. P
dai cua clip phai bat dau tir khi bot can am chua vao nhi phai, sau d6 dong bot
can 4m d6 vao nhi phai va co thé sang nhi trai sém hodc mudn qua shunt trong
tim hodc shunt trong phoi. Hinh anh bot can 4m sang nhi trai qua cac tinh mach
phdi goi ¥ ¢6 shunt trong phdi, néu quan sat dugc chd cac tinh mach phodi d6 vé
nhi trai. Can ghi hinh it nhat 20 nhat bop lién tiép. Nén dung siéu am hoa am dé
ghi hinh r0 bot can am (bang 7.1 va 7.3).

Can sir dung 2 xylanh 10ml va 1 chac ba dé tién hanh siéu 4m tim can 4m bang
nuéc mudi sinh 1y tao bot. Cac xylanh va chac ba phai khoa dugc, ap luc khi t
suc khi vao nudc mudi sinh 1y hodc khi tiém nudec mudi da tao bot ¢ thé 1am
xylanh va chac ba bi tudt va phut nudc mudi sinh ly vao bac sy siéu am va bénh
nhan. Hat 8-10ml nudc mudi sinh 1y va < 0.5ml khong khi vao 1 xylanh. Hon
hop nudc mudi-khi duge suc qua lai giita 2 xylanh va sau d6 duoc tiém nhanh
vao tinh mach canh tay hoic ban tay. Can luu ¥ phai suc hoan toan dé khong co
bot khi 16n duoc tiém vao co thé nguoi bénh. Néu khong phat hién shunt, c6 thé
tiém lai bot can am. Mot s6 nghiém phéap dic biét dé 1am tang ap lyc nhi phai
thoang qua nhu ho, nghiém phép Valsalva, hop bung co thé gitip boc 16 shunt
phai — trai khong thdy dugc khi bénh nhan thd binh thuong. Khi lam nghiém
phap Valsalva, cin huéng dan bénh nhéan tho ra khi bot can 4m d3 vao nhi phai.
Mot s ki thuat dé nang cao kha ning phat hién shunt dugc trinh bay trong bang
7.2. Poc gia nén tham khao Khuyén cio chi tiét vé danh gia shunt ting nhi dé
biét thém chi tiét. Chong chi dinh dung nuéc mudi sinh 1y tao bot 1a bénh nhan
d3 biét co shunt phai — trai va phu nir ¢6 thai.

Bang 7. Siéu 4m can Am bing nwée mudi sinh 1y dwoc tao bot (sagitated saline)
Hinh dnh siéu 4m tim 2D qua thanh nguc ) Thong tin
Cau trac dugc ghi hinh:
*  Nhiphii (RA)
Thit phai (RV)
Nhi trai (LA)

Thét trai (LV)
Vach lién nhi (IAS)

Cira s0 siéu Am tir mom tim
Mat cat 4 budng
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Bang 7. Siéu 4m can Am bing nwéc mudi sinh 1y dwoc tao bot (sagitated saline)

Hinh 4nh siéu 4m tim 2D qua thanh nguc
7.1a. (Video 87)

7.1b. (Video 87)

7.1c. (Video 87)

7.1d. (Video 87)

7.2. (Video 88)

Thong tin

Ghi hinh ddng trong 20 nhat bop (beat) trong truong
hop c6 shunt do thdm 13 bau duc (PFO)

Mit cit 4 budng tir méom véi goc clia chum siéu 4m toi
uu

Céc nhat bop dau tién chua co bot can 4m

Beat 1: Bot can am lap day cac budng tim

Bit dau dém sb nhat bop khi nhi phai va that phai dugc
bot can 4m lap day

Miii tén chi vao hinh anh phinh vach lién nhi vé phia
nhi trai

Beat 4: nhiing bot can am d4u tién tai vach lién nhi (miii
tén) xuat hién trong vong 6 beat ké tir khi cac budng tim
phai dugc can am.

Didu nay cho thay c6 shunt phai - trai trong tim.

Beat 16:

Hinh dnh budng nhi trai va thét trai trdng 4m do cac bot
can am duoc tiém bolus d4 hoan thanh chu trinh sau khi
di qua nhi phai va that phai.

Diéu nay cho thay khong c6 shunt ngoai tim

Ghi hinh ddng trong 20 nhat tzép‘(beat) trong trudong
hop khong c6 shunt do tham 10 bau duc (PFO). Thuc
hién cac nghiém phap ho trg vi khong thay shunt sau
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Bang 7. Siéu 4m can Am bing nwéc mudi sinh 1y dwoc tao bot (sagitated saline)

Hinh 4nh siéu 4m tim 2D qua thanh nguc

7.3a. (Video 89)

7.3b. (Video 89)

7.4a.

7.4b.

Thong tin
khi tiém bot can am.
Tron Iml mau v6i 1ml khi va 8ml nude mubi sinh 1y
Lam nghiém phap Valsalva hodc yéu cau bénh nhan ho,
va/hodc ép-tha ép bung khi tiém hdn hop nudc mudi
sinh 1y vao nhi phai. Nghiém phap nay lam tang ap luc
nhi phai so voi nhi trai.
Tiém bot can am theo dudng tinh mach dui thay vi tinh
mach canh tay néu dong bot can am khéng lam hién
hinh toan bo nhi phai; dong chdy cua tinh mach chu
dudi d6 vé nhi phai giup nhan dinh hinh anh bot can 4m
qua vach lién nhi 1o hon.

Ghi hinh dong trong 20 nhat bop (beat) trong truong
hop c6 shunt phdi ngoai tim lam bot can 4m xudt hién
mudn trong nhi trai va that trai

Beat 9: bot can am theo cac tinh mach phéi (mii tén) d6
vé nhi trai.

Beat 16: Nhi trai va that trai dugc 1ip day bot can am,
lwu ¥ hinh dnh bot can 4m trong céc tinh mach phéi va
hinh anh mat d¢ bot can am bi hoa loang trong nhi phai
va thét phai.

Mit cét khac:
Cira s6 siéu am dudi sudn
Miit cét 4 budng
Céu trac dugc ghi hinh:
*  Nhi phai
e That phai
*  Nhi trai
*  That trai
*  Vach lién nhi
Beat 1: Khong c6 bot can am

Mt cit nay kém nhay dé phat hién shunt phai — tréi do
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Bang 7. Siéu 4m can Am bing nwéc mudi sinh 1y dwoc tao bot (sagitated saline)

Hinh 4nh siéu 4m tim 2D qua thanh nguc

Thong tin

bong can tir cac bot can am trong that phai.

7.5a. (Video 90)

Ton tai tinh mach chu trén trai, bot can am dugc tiém

vao tinh mach tay trai

Cira sb siéu am canh trc
Mt cét truc dai canh trc
Céu trac dugc ghi hinh:

7.5b. (Video 90)

Nhi trai

Van hai la

That trai

Xoang vanh (mdii tén)

Duong ra thét trai

Van dong mach chu

Dong mach chu 1én

Ghi hinh xoang vanh trudc khi c6 bot can am
xudt hién

Beat 9: Bot can am Xuét hién trong xoang vanh trudc
khi sang c4c budng tim phai

7.5¢. (Video 90) t6n)

Beat 7: bot cin 4m trong xoang vanh va thit phai (mii
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Bang 7. Siéu 4m can Am bing nwéc mudi sinh 1y dwoc tao bot (sagitated saline)
Hinh dnh siéu 4m tim 2D qua thanh nguc Thong tin

Céc video tir 87 dén 90 xem tai www.onlinejase.com.

B. Siéu am tim cin dm véi chit cin dm chuyén dung
Khuyén cdo thyc hanh siéu 4m tim can 4m vdi chat can am chuyén dung
(UEA) da duoc xuét ban va chép nhan rdng rai. Mo ta chi tiét viée su dung UEA
khong thudc pham vi ciia khuyén cao nay. Tuy nhién, st dung UEA mét cach
hop 1y nén duoc coi 1 mot phan trong siéu am tim qua thanh ngyc thuong quy.
M&i don vi siéu 4m tim nén chuan bi sin sang vé nhan lyc va phuong tién thuc
hién tha thuat ndy néu coé chi dinh. Bénh nhan can duoc dit duong truyén tinh
mach. Phan nay tom tat chi dinh, cong cu, k¥ thuét truyén bot cam am chuyén
dung va dua ra cac hinh anh UEA minh hoa. Bac s§ siéu 4m can nim viing chi
dinh cua UEA, k¥ thuat truyen bot can am chuyén dung va cach tdi wu hoa hinh
anh. Mdi don vi siéu 4m can xay dung quy trinh siéu 4m tim can 4m véi chat can
am chuyén dung.
1) Chi dinh
Hién nay, Cuc quan Iy thudc va thuc pham Hoa Ky (FDA) chip thuin
chi dinh UEA dé lam hién hinh rd budng that trai va vién ndi mac thét tréi.
Nén st dung UEA dé danh gia co bop that trai & bénh nhan c6 hinh anh siéu
am tim mo, dugc dinh nghia 1a khong thé phat hién chuyén dong nd1 mac co
tim & it nhét 2 vung co tim trd 1€n tai bat ky mat cit ndo tr mom tim.
Céc chi dinh khong chinh thitc nhung dugc chdp nhan rong rai khac cua
UEA bao gdém: danh gia huyét khdi va cac khdi bat thudng trong budng tim
khi kha ning ghi hinh ndi mac han ché. Tinh hiéu doppler m& dic biét 1 phoi
doppler lién tuc ctia dong hd ba 14 va hep van dong mach cha co thé duoc cai
thién bang UEA. Nén khuyén khich bac sy siéu am tim danh gia tinh can thiét
cia UEA khi 1am siéu 4m tim thuong quy dé rGt ngan thoi gian yéu céu,
chuan bi, truyén chat can am trong qué trinh tién hanh thi thuat.

2) Cong cu va k¥ thuat truyén bot can 4m dudng tinh mach
MGi hing siéu 4m c6 mdt phac d6 ghi va xur Iy hinh anh UEA khac
nhau. Nhin chung vé mat ky thuat, ching loai bo hodc giam thiéu tin hién
phan hoi tir md co tim dé khuéch dai tin hi¢u cua vi bot can am. Thong
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thudng, day 1a sy két hop cia k¥ thuat xéa mo di kém vé6i ghi hinh hoa 4m &
murc chi s6 co hoc thap hoic rat thap.

Chét can 4m chuyén dung duoc truyén tinh mach bang cach bolus hoic
truyén tinh mach lién tuc. Mac du k¥ thuat bolus thuong dugc st dung hon,
truyén tinh mach lién tuc dam bao duy tri néng do bot can am héng dinh va
giup giam, loai trir hién tugng anh gia (artifact).

Céc hién tugng anh gia thuong gap trong UEA 1a suy gidm tin hi¢u siéu
am va am cudn (bang 8.1 va 8.2). Suy giam tin hiéu siéu 4m xuét hién do
ndng d6 cao bot cam am & trudng gan dan t&i hinh thanh bong can che 1ap cac
cAu trac & xa. Am cudn hinh thanh do tdc do giang hoa cua céac vi bot can am
16n hon téc do thay thé cac vi bot méi. C6 thé dé dang loai bo nhiing hién
tuong anh gia nay bang cach thay doi luong va téc do truyén chat can am.

3) Ghi hinh

Khi lam si€u am tim cdn &m véi bot can am chuyén dung, mat cat to
nhat 1 cac mat cat tir mom tim do that phai nam phia trudc thé lam suy giam
tin hi€u si€u am va tao ra bong can trén cac mat cit canh tc. Nén bat dau tir
mat cit 4 buéng tr mém, sau do6 1a cac mat cit 2 buéng va3l buéng. Néu néng
d6 chét can 4m giam xudng, c6 thé ghi hinh mit cat tryc dai va tryc ngin canh
trc trai. Quy trinh nay cho phép danh gia toan bo 17 ving co tim that trai. Nén
ghi hinh cac mit cit siéu 4m canh e sau cac mit cat tir mom tim (bang 8.3 —
8.7).

Béang 8. Ghi hinh siéu 4m tim cdn 4m v&i bot cin 4m chuyén dung (UAE)
Hinh dnh

Ctra sO si€u am tir mom

8.1. (Video 91) Mt cit 4 budng
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Bang 8. Ghi hinh siéu 4m tim cdn 4m v&i bot cin 4m chuyén dung (UAE)

8.2. (Video 92)

8.3. (Video 93)

8.4. (Video 94)

Hinh anh

Cira 56 siéu 4m tir mém
Mt cét truc dai tir mom
Anh gia (artifact) dang am
cudn

Cira s siéu am tir mom
Miit cét 4 budng

Hinh anh can 4m ciia budng
thét trai

Cira s siéu am tir mom
Mt cét 2 budng

Hinh anh can 4m ciia budng
thét trai
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Bang 8. Ghi hinh siéu 4m tim cdn 4m v&i bot cin 4m chuyén dung (UAE)
Hinh dnh

Ctra s0 si€u am tir mom
Mit cat truc dai

1deo O 3
8.3. (Video 95) Hinh anh can am cua buong

that trai
8.6. (Video 96) Mit cét truc dai canh trc
8.7. (Video 97) Mat cét truc nga"m canh tric

Céac video tir 91 dén 97 xem tai www.onlinejase.com.

C. Danh gia siwrc cang co tim
Céc k¥ thuat ghi hinh danh gi4 sirc cing tAm that ngay cang dugc chap nhan tai
nhiéu don vi siéu &m tim. Cé nhiéu kiéu ghi hinh bién dang co tim. Hién nay,
danh gia stc cang truc doc thét trai bang siéu am danh ddu mé co tim 2D trén
cac mit cat tr moém tim cé gia tri nhat vé dir liéu 1am sang. Ban bién soan
khuyén cdo cac don vi siéu &m tim c6 trang bi may siéu 4m c6 kha ning ghi hinh
sttc cang xay dyng quy trinh ghi hinh cac mit cit tir moém tim dé tinh toan sirc
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Hinh anh siéu 4m danh gia sirc cang co tim

cang dinh tAm thu cta cac ving co tim thét trai (cAn luu ¥ cac hé thong may siéu
am khac nhau c6 thé trinh bay mo hinh 16, 17 hodc 18 vung co tim), két qua
duogc trinh bay dudi dang “mat bo” (bull’s eye), va tinh ra cac chi sé sirc cing
truc doc cua that trai. Mic du khuyén cao déng thuén vé chuén hoa ghi hinh bién
dang co tim dd dugc cong bd, chua co chuan héa giita cac hang méy siéu am, do
d6 chua c6 gia tri tham chiéu binh thudng cua suc cing. Vi vdy, danh gid st
cang co tim dinh ky can duge thuc hién trén cung mot hé théng may siéu am dé
tranh bién thién két qua do mdy va phan mém. Xac dinh thoi diém cudi tim thu
va cudi tAm truong can duoc chuan héa trong don vi siéu 4m tim. Can xac dinh
tbc d6 khung hinh t6i thiéu dé ghi duoc hinh anh chét luong cao (thuong > 40
khung hinh/ gidy). Nhan dién va danh dau dung cac ving co tim 1a diéu cdt yéu
quyét dinh d6 tin ciy cua két qua. Ky thuat ghi hinh c6 thé thay doi tiy thudc
nha san xudt va can dugc xem xét, thao ludn véi cac chuyén gia ky thuat trude
khi dua si€u am danh gia sttc cang vao quy trinh si€u dm tim cua don vi (bang
9).

Bang 9. Siéu 4m danh gia sire cang co tim

\ Té it cat va cac thong s cin do
2D qua thanh ngue cnmate g

Ctra s0 si€u am tir mom tim
Mit cat truc dai

91



Gia tri strc cang co tim theo truc doc toan thé va cua tung
vung co tim dugc tinh toan va trinh dien két qua dudi
mat bo” (bull’s eye)

13

dang so do

D. Pinh gid kich thuéc va chirc ning tam thu thit trdi trén siéu am tim 3D

Céc hé thong may siéu am tim 3D dang trd nén ngdy cang pho bién. Danh gia
kich thudc va chic nang tim thu that trai 1 mot chi dinh thudng gip cia siéu am
tim 3D qua thanh nguc. Cac budc ghi va ctr Iy hinh anh dé do phan suat téng
mau thét trai trén khéi hinh anh 3D phy thudc vao hé thong méy siéu 4m va phan
mém tinh toan thé tich 3D, tuy nhién c6 thé 4p dung mot s6 ki thuat chung dé tdi
vu hoa chat lvong hinh anh. Bé ghi dugc toan bo khdi thé tich that trai va tinh
phan suit tong mau that tri, cin ghi hinh tim & mat cat 4 budng tir mém khu tra
vao that trai. TOi wu hoa hinh anh 2D bang cach diéu chinh focus, gain va
compression. Trong 4n ban trudc, cac tac gia dé xudt nén dé ca gain va
compression ¢ muc trung binh (VD: 50) la du cho qua trinh hiu xtr 1y hinh anh
3D. Sau khi d3 diéu chinh cac thong s6 trén, can chinh TGC dé thu duoc hinh
anh siéu am tim dep nhét. Dé nang cao d phan giai khong gian va thoi gian, can
thu hep kich thudc khéi hinh 3D dén mic nhé nhat c6 thé ma van lay duogc toan
bo thit trai nham ting toc do khung hinh 3D (volume rate). Sau khi di dinh vi
xong vung can khao sat, can xac dinh rd vién ndi mac co tim. Tiép theo, nén
huéng dan bénh nhan nin thd khi ghi hinh dé loai bé chuyén dong cua long
nguc. Ghi hinh nhiéu nhét bop c6 mat do diém anh 3D (voxel) cao hon, do d6 do
phan giai khong gian cao hon. Pa sd cac hé thong mdy siéu 4m hién nay cho
phép ngudi dung xem lai chat lugng hinh anh 3D di ghi. Khéi dong phan mém
ban ty dong dé danh diu vién ndi mac va tinh toan thé tich. Két qua tinh toan co
thé dugc xem lai, ghi va trinh dién trén man hinh (bang 3.14).

X. QUY TRINH SIEU AM TIM QUA THANH NGU'C HOAN CHINH
Bang 10 dé xuét trinh ty cac budc trong quy trinh siéu 4m tim qua thanh nguc
hoan chinh. Can ctr vao s6 lugng bénh nhan va trang thiét bi, mdi don vi siéu am
tim c6 thé diéu chinh quy trinh sao cho phu hop. M6t s6 phan trong quy trinh
(danh ddu *) hinh anh siéu 4m c6 thé khong toi wu. Trong trudng hop dé, chi can
liy hinh anh siéu 4m 1 nét nhat trong cic 1an ghi hinh 1a du.
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Béang 10. Quy trinh siéu 4m tim hoan chinh

(PLAX: mit cat truc dai canh e, PSAX: mit cat truc ngan canh trc)

Cira s6 siéu
am
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX

PLAX

PLAX
PLAX
PLAX
PLAX

PLAX

PLAX

PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX

PLAX

PLAX
PLAX
PLAX
PLAX

PSAX

PSAX
PSAX
PSAX
PSAX
PSAX

PSAX
PSAX
PSAX

PSAX

Hinh danh/do dac

Hinh anh 2D thét trai ting do sau

Hinh anh 2D that trai véi d¢ sau phu hop

Do duong kinh that phai cudi tim trrong RVIDd

Do bé day vach lién that cudi tim truong IVSd

Do duong kinh budng that trai cudi tim truong LVIDd

Do bé day thanh sau that trai cudi tim truong LVPWd

Do budng thit trai cudi tim thu LVIDs

Do dudng kinh nhi trai cudi tim thu

M-mode qua van dong mach chu

Do duong kinh dong mach chu va nhi trai trén M-mode

M-mode qua van hai la

M-mode qua thét trai

Phong dai hinh anh duong ra that trai va van dong mach chu, 2D

Phong dai hinh anh duong ra that trai va van dong mach chi, doppler
mau

Phong dai hinh anh van hai 14, 2D

Phong dai hinh anh van hai 14, doppler mau

Do duong kinh duong ra thit trai

Do duong kinh vong van dong mach chu

Phong dai hinh anh chd ndi xoang 6ng/ Xoang Valsalva/ dong mach
chu 1én, 2D

Phong dai hinh anh chd ndi xoang éng/ Xoang Valsalva/ dong mach
chu lén, doppler mau

Do duong kinh chd ndi xoang dng dong mach chi

Do duong kinh xoang Valsalva

Ghi hinh khu trt vao dong mach chu 1én, 2D

Do duong kinh dong mach chu lén

Ghi hinh duong ra thit phai, 2D

Ghi hinh duong ra that phai, doppler mau

Ghi phé doppler xung tai duong ra that phai, do VTI va van toc dinh
Ghi phd doppler lién tuc dong chay qua van dong mach phdi, do van
téc dinh, VTI va hé phdi néu co

Do duong kinh doan gan ctia duong ra that phai tim truong

Ghi hinh budng nhan that phai, 2D

Ghi hinh budng nhan that phai, doppler mau

Do van tdc dinh ctua dong ho ba 14 néu co

Cit ngang qua cac dai dong mach (trén van dong mach chi, khu tri
vao van dong mach phdi, dong mach phdi va cac nhanh), 2D

Ghi hinh duong ra thit phai, do duong kinh doan gan va doan xa
duong ra thit phai

Ghi hinh than dong mach phéi, do dwong kinh

Mg rong sector ghi hinh nhi phai, van ba 1a, budng nhat that phai,
duong ra that phai, van dong mach chii 2D

Thu hep sector ghi hinh van ba 14, nhi phai, buéng nhan that phai, 2D
Thu hep sector ghi hinh van ba 14, nhi phai, budng nhan that phai,
doppler mau

Thu hep sector ghi hinh doppler mau van ba 14, nhi phai do van toc
dinh cuia dong ho ba 14 néu co

Phong dai hinh anh van dong mach chi dé ghi hinh 15 cac 14 van
Phong dai hinh anh van dong mach chu dé ghi hinh r6 céac 14 van,
doppler mau

Thu hep sector ghi hinh dwdng ra that phai, van dong mach phoi va
dong mach phéi, 2D

Hinh tinh/
Hinh dong
Hinh dong
Hinh dong
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh dong

Hinh dong

Hinh dong
Hinh dong
Hinh tinh
Hinh tinh

Hinh dong

Hinh dong

Hinh tinh

Hinh tinh

Hinh dong

Hinh tinh

Hinh dong
Hinh dong
Hinh tinh *

Hinh tinh *

Hinh tinh
Hinh dong
Hinh dong

Hinh tinh

Hinh dong

Hinh tinh
Hinh tinh
Hinh dong
Hinh dong
Hinh dong

Hinh tinh
Hinh dong
Hinh dong

Hinh dong
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Béang 10. Quy trinh siéu 4m tim hoan chinh

(PLAX: mit cat truc dai canh e, PSAX: mit cat truc ngan canh trc)

Cira s6 siéu
am
PSAX
PSAX
PSAX

PSAX
PSAX
PSAX
PSAX
PSAX

PSAX
Tir mém
Tior méom
Tior mém
Tir méom
Tior mém
Tir méom
Tior mém
Tior méom
Tior mém
Tir méom
Tior mém
Tior méom
Tior mém
Tior méom
Tior mém
Tir méom
Tior mém
Tior méom
Tor mém
Tir méom
Tior mém
Tior méom
Tior mém

Tior méom

Hinh danh/do dac

Thu hep sector ghi hinh dwdng ra that phai, van dong mach phdi va
dong mach phéi, doppler mau

Ghi phé doppler xung tai duong ra that phai, do VTI va van toc dinh
Ghi phé doppler lién tuc dong chay qua van dong mach phdi, do van
tdc dinh, VTI va ho phdi néu co

Cit ngang qua van hai 14, 2D

Cit ngang qua van hai 14, doppler mau

Cit ngang qua that trai ngay dudi dau mat van hai 14, 2D

Cit ngang qua thét trai ngang muc cac co nhi, 2D

Cit ngang qua that trai ngang mirc moém that, 2D

Quét sidu 4m tir van hai 14 qua cic co nhi xudng moém tim, doppler
mau

Mit cét 4 buéng tr mém, 2D

Mt cit 4 budng tir mém, chinh depth va d6 rong cua sector dé khu tri
vao thit trai, 2D

Mt cét 2 buéng tr mém, 2D

Mt cit 2 budng tir mém, chinh depth va d6 rong cta sector dé khu tri
vao thit trai, 2D

Mt cét truc dai tir mom, 2D

Mat cét truc dai tr mom, chinh depth va d6 rong cua sector dé khu tra
vao thit trai, 2D

Mit cit truc dai tir mom khu tra vao van déng mach chu, doppler mau
Mit cat truc dai tir mom, do déc giam tdc trén phd doppler lién tuc cua
dong ho chi néu c6

Mit cit truc dai tir mom khu tra vao van hai 14, doppler mau

Mt cét truc dai tir mom, do van toc dinh va VTI trén phé doppler lién
tuc ctia dong ho hai 14 néu ¢

Mit cit 2 budng tir mém khu tra vao van hai 14, doppler mau

Mit cit 2 budng tir mém khu tri vao van hai 14, ghi ph6 doppler lién
tuc ctia dong ho hai 14 (néu c6) dé do van téc dinh va VTI

Mat cat 4 buéng tor moém khu trh vao van hai 14, doppler mau

Ghi phé doppler xung dong tam truong qua van hai 1a (do van toc dinh
song E, song A, thoi gian giam tdc song E, ¢6 thé do thém thoi khoang
cua song A)

Ghi phé doppler lién tuc xung dong tim truong qua van hai 14 néu 6
hep hai 14 (do van téc dinh séng E, song A, dc giam tbc song E, VTI
va chénh ap trung binh)

Mit cét 4 budng tir mém khu tri vao van hai 14, ghi ph6 doppler lién
tuc ctia dong ho hai 14 (néu c6) dé do van téc dinh va VTI

Dbanh gia van dong cuia vong van hai 14 trén siéu am doppler md co tim
tai vach lién that va thanh bén that trai (do van tdc cc song s’, e’ va a’)
Miit cét 4 budng tir mom ghi hinh cac tinh mach phéi, 2D

Mt cit 4 budng tir mom ghi hinh cac tinh mach phdi, doppler mau

Ghi va danh gia hinh dang phd doppler xung dong chay cia tinh mach
phdi (song S, song D va song A)

Do thé tich nhi trdi trén mat cét 4 budng tir mom (danh dau vién noi
mac nhi trai cudi tim thu va do chiéu cao hay truc doc ctia nhi trai)

Do thé tich nhi trai trén mat cit 2 buéng tr moém (danh ddu vién noi
mac nhi trai cudi tim thu va do chiéu cao hay truc doc ctia nhi trai)

Do thé tich cudi tim truong that trai trén mat cat 4 budng tir mém khu
tra vao thét trai bang phwong phép tinh téng thé tich cac khdi hinh dia
2 binh dién

Do thé tich cudi tm thu that trai trén mit cit 4 budng tir méom khu tr
vao thit trai bang phuong phép tinh tong thé tich cac khdi hinh dia 2

Hinh tinh/
Hinh dong

Hinh dong
Hinh tinh *
Hinh tinh *

Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh dong

Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh tinh
Hinh dong
Hinh tinh*
Hinh dong
Hinh tinh*
Hinh dong

Hinh tinh

Hinh tinh

Hinh tinh*

Hinh tinh

Hinh dong
Hinh dong

Hinh tinh
Hinh tinh

Hinh tinh
Hinh tinh

Hinh tinh
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Béang 10. Quy trinh siéu 4m tim hoan chinh

(PLAX: mit cat truc dai canh e, PSAX: mit cat truc ngan canh trc)

Cira so siéu
am

Tior mém

Tir méom
Tior mém
Tir méom
Tior mém
Tior méom
Tior mém
Tir méom
Tior mém
Tior méom
Tior mém
Tir méom
Tior mém
Tir méom
Tior mém
Tir méom
Tior mém
Tir méom
Tu mém, tuy
chon
Tu mém, tuy
chon
Dudi suon
Dudi suon
Dudi suon
Dudi suon
Dudi suon
Dudi suon
Dudi suon
Trén hom e
Trén hom trc
Trén hom e
Trén hom trc

Trén hom e

Hinh danh/do dac

binh dién

Do thé tich cudi tim truong that tri trén mat cat 2 budng tir mém khu
tra vao thét trai bang phwong phép tinh téng thé tich cac khdi hinh dia
2 binh dién

Do thé tich cudi tm thu that trai trén mit cit 2 budng tir méom khu tr
vao thit trai bang phuong phép tinh tong thé tich cac khdi hinh dia 2
binh dién

Mt cit 5 budng, 2D

Mit cit 5 buéng khu tra vao van dong mach chu va duong ra that trai,
doppler mau

Ghi phé doppler xung tai duong ra thét trai (do VTI va vén tdc dinh)
tai mat cét 5 buéng

Ghi phé doppler lién tuc qua van dong mach chu (do VTI va van tdc
dinh) tai mit cit 5 budng

Ghi phé doppler xung khao sat tir mom tim dén van dong mach chu
néu can

Ghi hinh xoang vanh, 2D

Khu trt vao that phai, 2D

Dong tam truong qua van ba 1a

Ghi phé doppler xung dong tim trwong qua van ba 1a (c6 thé do van
téc dinh song E va song A)

Do van tdc dinh ctua dong ho ba 14 (néu co)

Dbanh gia van dong cuia vong van hai 14 trén siéu am doppler md co tim
tai thanh bén thit phai (do vén tdc cic song s’, e’ vaa’)

Do TAPSE bang siéu 4m M-mode trén mit cit 4 budng khu tra vao
thit phai

Do chiéu dai, dudng kinh ti da tai ddy va duong kinh giita budng that
phai cubi tim truong trén mit cit 4 budng khu trt vao thit phai

Do dién tich that phai cudi tim truong trén mat cit 4 budng khu tra vao
that phai

Do dién tich thit phai cudi tAm thu trén mat cit 4 budng khu trii vao
thit phai

Do thé tich nhi phai trén mat cit 4 budng tir méom (danh dau vién noi
mac nhi phai cudi tim thu va do chiéu cao hay truc doc ctia nhi trai)

Panh gi stc cang truc doc cua thit trai

Panh gia chirc nang thét trai trén siéu 4m tim 3D

Mat cét 4 buéng, 2D

Mit cit 4 budng, doppler mau

Danh gi4 thay d6i duong kinh tinh mach chii dudi theo ho hép

Do duong kinh tinh mach chu dudi

Ghi hinh tinh mach gan, 2D

Ghi hinh tinh mach gan, doppler mau

Ghi phé doppler xung dong chay cua tinh mach gan véi cac song S, D
va A

Ghi hinh quai dong mach chu, 2D

Ghi hinh quai dong mach chi thu hep sector dé danh gia doppler mau
tai dong mach chu 1én

Ghi phd doppler xung tai dong mach chu 1én va do van téc dinh

Ghi hinh quai dong mach chu thu hep sector dé danh gia doppler mau
tai dong mach chu xuéng

Ghi phé doppler xung tai dong mach chii xudng va do van toc dinh (c6
thé phai chuyén sang doppler lién tuc néu can)

Hinh tinh/
Hinh dong

Hinh tinh

Hinh tinh

Hinh dong
Hinh dong

Hinh tinh
Hinh tinh

Hinh dong

Hinh dong
Hinh dong
Hinh dong

Hinh tinh
Hinh tinh
Hinh tinh

Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh dong

Hinh dong

Hinh dong
Hinh dong
Hinh dong
Hinh tinh
Hinh dong
Hinh dong

Hinh tinh
Hinh dong
Hinh dong
Hinh tinh
Hinh dong

Hinh tinh
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* Trong trudng hop nay, chi can do trén mat cat co chat luong hinh anh tt nhét 1a du.

XI. SIEU AM TIM QUA THANH NGU'C CO TRONG PIEM

Theo uy ban kiém dinh chat lugng (IAC): “Siéu 4m tim c6 trong diém duoc tién
hanh khi bénh nhan méi dugc lam si€u am tim hoan chinh va khong c6 1y do 1am
sang dé nghi ngd c6 nhing thay d6i ndm ngoai pham vi can khao sat. N6i chung,
siéu 4m tim c6 trong diém chi tap trung ddnh gid mot ving riéng 1é cua tim hodc
dé tra 1oi mot van dé 1am sang don 1&”. Mot s tinh hudng can lam siéu am tim ¢
trong diém duoc liét ké dudi day (bang 11).

A. Tran dich mang ngoai tim

Siéu 4m tim c6 thé dugc chi dinh va tién hanh nhiéu 1an d¢ theo ddi tién trién
ctia tran dich mang ngoai tim va dap mg véi diéu tri. Quy trinh nay tap trung
vao cac mit cat dé xac dinh co/khong cé tran dich mang tim va mirc d6 tran dich
mang tim. Néu khong c6 tran dich mang ngoai tim, khong can danh gia tinh
trang ép tim. Néu c6 tran dich mang tim c6 ¥ nghia, can ghi hinh va cac thong sd
siéu am doppler dé danh gia ddy du anh hudng huyét dong cua tran dich mang
ngoai tim. Quy trinh day du dugc trinh bay trong bang 11.

B. Ddnh gid chirc ning thit trdi

Chtrc ning that trai thuong duoc danh gid dé theo ddi tién trién tu nhién cia
bénh ciing nhu dap ung véi didu tri. Siéu am tim tap trung vao danh gid chuc
nang that trai c6 thé dugc tién hanh & cac thoi khoang khac nhau sau khi da lam
siéu Am tim dy da hodc khi c6 nghi van 1am sang lién quan dén sy thay d6i chirc
nang that trai.

C. Thit phdi va ting dp phéi

Dbi v6i bénh nhan bi tang ap phdi, c6 thé udc tinh gian tiép ap luc dong mach
phoéi ciing nhu kich thudc, tinh trang phi dai va chirc ning that phai trén siéu 4m
tim. Panh gia chinh x4c ap luc dong mach phoi va chirc ning that phai rat quan
trong dé theo ddi dap umg véi diéu tri (bang 11).

Nhirng mit cat duoc trinh bay trong phan nay 1a khéi diém cho vié ghi hinh d6i
v6i nhitng chi dinh si€éu am tim ¢6 trong diém néi trén. Néu ghi hinh dugc mot
bénh 1y méi hodc bénh 1y khong luong trudc. bac sy siéu am co thé phai lay
thém cac mat cit phu tro khac.

Bang 11. Cac Quy trinh siéu 4m tim c6 trong diém
(PLAX: mat cat truc dai canh rc, PSAX: mat cat tryc ngan canh uc)

Cu’aAso steu Hinh dnh/do dac trong tran dich mang ngoai tim Hl nh thh/
am Hinh dong
PLAX Hinh anh 2D thit trai ting do sau Hinh dong
PLAX Hinh anh 2D that trai toi vu Hinh dong
PLAX M-mode qua van hai la Hinh tinh
PLAX M-mode qua that trai voi toc do quét thong thuéﬂ}g, sau do giam tc do Hinh tinh va
quét dé ghi dugc nhicu chu chuyén tim theo ho hap néu c6 chi dinh hinh dong
Mg rong sector ghi hinh nhi phai, van ba 1a, budng nhat that phai,
PSAX duong ra that phai, van dong mach cht 2D (luu ¥ van dong cac thanh Hinh dong
tim)

Thu hep sector ghi hinh dudng ra that phai, van dong mach phéi, dong

PSAX mach phdi va cac nhanh, doppler mau

Hinh dong
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PSAX

PSAX
PSAX
PSAX
PSAX

Tior mém
Tir méom

Tior mém
Tir méom
Tior méom
Tir méom

Tior mém
Tir méom
Tior mém

Dudi suon
Dudi suon
Dudi suon
Cira s6 siéu
am
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PSAX
PSAX
PSAX
Tu mom
T mém
Tu mom
T mém
Tu mom

Tor mém
Tior méom
Tior mém

Tior méom

Ghi pho doppler Xung tai dudng ra that phai, do VTI va vén toc dlnh va
giam tbc d6 quét dé ghi dwoc nhiéu chu chuyén tim theo hd hap néu c6
chi dinh

Cit ngang qua van hai 14, 2D

Cit ngang qua that trai ngay dudi dau mat van hai 14, 2D

Cit ngang qua that trai ngang mirc cac co nhi, 2D

Cit ngang qua tht trai ngang mirc mom thét, 2D

Mit cat 4 budng tir mom, 2D (luu ¥ hinh anh dich mang ngoai tim va
van dong cac thanh nhi phai, that phai)

Mit cit 2 budng tir mém. 2D

Mt cat truc dai tir mom, 2D (luu ¥ hinh anh dich mang ngoai tim va
van dong cac thanh nhi phai, that phai)

Ghi phé doppler xung dong tam truong qua van hai 14 (do vén toc dinh
song E, song A, giam tbc d6 quét d& ghi dwoc nhiéu chu chuyén tim
theo hé hap néu co chi dinh)

Mt cit 5 budng, 2D

Ghi phé doppler xung tai dudng ra that trai trén mit cit 5 budng tir
mom, do VTI va van toc dinh (giam toc d6 quét dé ghi dugc nhiéu chu
chuyén tim theo ho hap néu c6 chi dinh)

Ghi phé doppler lién tuc qua van dong mach chu (do VTI va van tdc
dinh) tai mat cit 5 budng

Khu tr vao that phai, 2D (luu y van dong cac thanh nhi phai, that phai)
Ghi phé doppler xung dong tim truong qua van ba la (co thé do van
téc dinh song E va song A va giam toc do quét dé ghi dwogc nhiéu chu
chuyén tim theo ho hap néu c6 chi dinh)

Miit cit 4 budng, 2D (luu y van dong cac thanh nhi phai, that phai)
Danh gi4 thay d6i duong kinh tinh mach chii dudi theo ho héap

Do duong kinh tinh mach chu duéi

Hinh inh/do dac trong danh gia chirc ning thit trai

Hinh anh 2D that trai ting do sau

Hinh anh 2D thit tri tdi uu

Do duong kinh that phai cudi tim trrong RVIDd

Do bé day vach lién that cudi tim trwong IVSd

Do duong kinh budng that trai cudi tim truong LVIDd

Do bé day thanh sau that trai cudi tim truong LVPWd

Do budng thit trai cudi tim thu LVIDs

M-mode qua van hai la

M-mode qua thét trai

Cit ngang qua that trai ngay dudi dau mat van hai 14, 2D

Cit ngang qua that trai ngang muc cac co nhi, 2D

Cit ngang qua tht trai ngang mirc mom that, 2D

Mit cét 4 buong tr mém, 2D

Mat cat 4 buéng tr mom, chinh depth va d rong ctia sector dé khu tra
vao thit trai, 2D

Mt cét 2 bu(‘")ng tr mém, 2D

Mat cat 2 buéng tr mom, chinh depth va d rong ctia sector dé khu tra
vao tht trai, 2D

Mt cét truc dai tir mom, 2D

Mat cét truc dai tr mom, chinh depth va d6 rong cua sector dé khu tra
vao thét trai, 2D

Ghi phé doppler xung dong tam truong qua van hai 1a (do van téc dinh
song E, song A, thoi gian giam tdc song E, ¢6 thé do thém thoi khoang
cua song A)

Dbanh gia van dong cuia vong van hai 14 trén siéu am doppler md co tim
tai vach lién that va thanh bén that trai (do van tdc cc song s’, e’ va a’)
Do thé tich nhi trai trén mat cit 4 buéng tr moém (danh ddu vién noi
mac nhi trai cudi tim thu va do chiéu cao hay truc doc ctia nhi trai)

Hinh tinh va
hinh dong

Hinh dong
Hinh dong
Hinh dong
Hinh dong

Hinh dong
Hinh dong
Hinh dong

Hinh tinh va
hinh dong

Hinh dong

Hinh tinh va
hinh dong

Hinh tinh
Hinh dong

Hinh tinh

Hinh dong
Hinh dong
Hinh tinh
Hinh tinh/
Hinh dong
Hinh dong
Hinh dong
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh tinh
Hinh dong
Hinh dong
Hinh dong
Hinh dong

Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh dong

Hinh tinh

Hinh tinh

Hinh tinh
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Tior mém

Tir méom

Tior mém

Tir méom

Tir mém

Tu mom
T moém,
tuy chon
Tt mom,
tuy chon
Dudi suon
Cira s siéu
am
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX
PLAX

PLAX

PLAX
PLAX
PLAX
PLAX

PSAX

PSAX
PSAX
PSAX

PSAX
PSAX

PSAX
PSAX
PSAX

PSAX
PSAX
T mém
Tu mom
T mém
Tu mom

Do thé tich nhi trai trén mat cit 2 budng tir mom (danh dau vién nodi
mac nhi trai cudi tim thu va do chiéu cao hay truc doc ctia nhi trai)

Do thé tich cudi tim truong that trai trén mat cat 4 budng tir mém khu
tra vao thét trai bang phwong phép tinh téng thé tich cac khdi hinh dia
2 binh dién

Do thé tich cudi tm thu that trai trén mit cit 4 budng tir méom khu tr
vao thit trai bang phuong phép tinh tong thé tich cac khdi hinh dia 2
binh dién

Do thé tich cudi tim truong that tri trén mat cat 2 budng tir mém khu
trti vao thét trai bang phwong phép tinh téng thé tich cac khdi hinh dia
2 binh dién

Do thé tich cudi tm thu that trai trén mit cit 2 budng tir méom khu tr
vao thit trai bang phuong phép tinh tong thé tich cac khdi hinh dia 2
binh dién

Khu trt vao that phai, 2D

Panh gi stc cang truc doc cua thit trai

Panh gia chirc nang tht trai trén siéu 4m tim 3D

Mt cit 4 budng, 2D (luu y van dong cac thanh nhi phai, that phai)

Hinh inh/do dac trong danh gia chirc niing thit phai va ting
ap dong mach phoi

Hinh anh 2D that trai ting d6 sau

Hinh anh 2D thét trai toi uu

Do duong kinh that phai cudi tim trrong RVIDd

M-mode qua van hai la

M-mode qua thét trai

Ghi hinh dudng ra thit phai, 2D

Ghi hinh dudng ra that phai, doppler mau

Ghi phé doppler xung tai dudng ra that phai, do VTI va van téc dinh

Ghi phé doppler lién tuc dong chay qua van dong mach phdi, do van

téc dinh, VTI va ho ph01 néu co

Do duong kinh doan gan ctia duong ra that phai tim truong

Ghi hinh budng nhan that phai, 2D

Ghi hinh buong nhan thit phai, doppler mau

Do van tdc dinh ctua dong ho ba 14 néu co

Cit ngang qua cc dai dong mach (trén dong mach chu, khu tra vao

van dong mach phéi, dong mach phéi va cac nhanh), 2D

Mg rong sector ghi hinh nhi phai, van ba 1a, budng nhat that phai,

duong ra that phai, van dong mach chu 2D

Thu hep sector ghi hinh van ba 14, nhi phai, budng nhan that phai, 2D

Thu hep sector ghi hinh van ba 14, nhi phai, budng nhan that phai, van

dong mach chu, doppler mau

Thu hep sector ghi hinh doppler mau nhi phai va van ba 14, do van tdc

dinh cua dong ho ba 14 néu c6

Thu hep sector ghi hinh dwdng ra that phai, van dong mach phoi va

dong mach phéi, doppler mau

Ghi hinh dudng ra thit phai, van dong mach phdi va dong mach phéi

va cac nhanh, doppler mau

Ghi phé doppler xung tai duong ra that phai, do VTI va van toc dinh

Ghi phé doppler lién tuc dong chay qua van dong mach phdi, do van

tdc dinh, VTI va ho phdi néu co

Cit ngang qua that trai ngay dudi dau mat van hai 14, 2D

Cit ngang qua thét trai ngang muc cac co nhi, 2D

Mat cét 4 buong tr mém, 2D

Mt cét 2 bu(‘")ng tr mém, 2D

Mt cét truc dai tir mom, 2D

Ghi phé doppler xung dong tim trurong qua van hai 14 (do vén toc dinh

Hinh tinh

Hinh tinh

Hinh tinh

Hinh tinh

Hinh tinh

Hinh dong
Hinh dong

Hinh dong

Hinh dong
Hinh tinh/
Hinh dong

Hinh dong

Hinh dong

Hinh tinh

Hinh tinh

Hinh tinh

Hinh dong

Hinh dong
Hinh tinh *

Hinh tinh *

Hinh tinh
Hinh dong
Hinh dong
Hinh tinh

Hinh dong

Hinh dong
Hinh dong
Hinh dong

Hinh tinh
Hinh dong

Hinh dong
Hinh tinh *
Hinh tinh *

Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh dong
Hinh tinh
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song E, song A, thoi gian giam toc song E)
DPanh gia van dong cuia vong van hai 14 trén siéu am doppler mé co tim

Tr mom tai vach lién that va thanh bén thét trai (do van tdc cac song s’, e’ vaa’) Hinh tinh
T mom Khu tra vao thét phai, 2D Hinh dong
Tir mém Ghi hinh doppler mau dong tdm truong qua van ba la Hinh dong
Tir mém Ghi pho doppler xung dong tam truong qua van ba 14 (c6 thé do van Hinh tinh

toc dinh song E va song A)
TUr mém Do van toc dinh ctia dong hd ba 14 (néu co) Hinh tinh
Panh gia van dong ctia vong van hai 14 trén siéu am doppler md co tim

Tu mom s . A . T s s x Hinh tinh
tai thanh bén that phai (do véan toc cac song s’, e’ va a’)
o Do TAPSE bang siéu am M- trén mat cat 4 buong khu tra va .
Tir mom 0 MS bang si€u am M-mode trén mat cat 4 budng khu tru vao Hinh finh
that phai
. . D hJ\ N < k, ht;( t . , S \ kr h ~ A th/\t . .
Tir mém o chiéu dAal, duong inh o1 dzt ai day va duo*ng inh gitta t)ql}ong a Hinh tinh
phai cuoi tdm truong trén mat cat 4 buong khu tra vao that phai
N Do dién tich that phai cudi tim t trén mat cit 4 buong khu trd va N
Tir mém czd1¢r91' ich that phai cudi tdm truong trén mat cat 4 buong khu tra vao Hinh tinh
that phai
Tir mom ch dl@{l. tich that phai cuoi tam thu trén mat cat 4 buong khu tra vao Hinh inh
that phai
N Do thé tich nhi phai trén mat cat 4 buong tr mom (danh dau vién noi .
T mém TR S K X \ o Hinh tinh
mac nhi phai cudi tdm thu va do chi€u cao hay truc doc ctia nhi trai)
Dudi suon Panh gia thay doi duong kinh tinh mach chu dudi theo ho hap Hinh dong
Dudi suon Do duong kinh tinh mach chu duéi Hinh tinh
Dudi suon Ghi hinh tinh mach gan, doppler mau Hinh dong
hi pho 1 ong chay ctia tinh mach D .
Dusi swon Sa ; pho doppler xung dong chay cta tinh mach gan véi cac song S, Hinh tinh

* Trong trudng hop nay, chi can do trén mat cat co chat luong hinh anh tt nhat 1a du.
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XIII. PHU LUC: CAC MAT CAT BO TRQ
Phu luc ndy bao gdm cac mit cit bd sung c6 thé c6 gia tri khi can danh gid mot
van dé dic biét trén siéu 4m tim.
A. Mt cdt truc ngdn canh ikc ddnh gid dong mach vanh
Co thé dung mat cit truc ngén canh Urc ngay trén van dong mach chu dé boc 1o
gbc cua cac dong mach vanh (bang 12.1). Binh thuong, dong mach vanh phai nam
& hudng 11 gio va gbc dong mach vanh trai thuong nim ¢ huong 5 gio. Pé ghi
hinh gdc cac dong mach vanh, ban dau can phong dai hinh anh mat cit truc ngin
canh trc ngay trén van dong mach chii va toi wu hoa chit lugng hinh anh. Hinh anh
nay can thé hién dugc cac ranh gi6i cia dong mach chu véi cac chiéu du 1on dé
théy duoc géc va doan dau cua céc dong mach vanh. DB6i véi mot sd bénh nhén, cd
thé quan sat dugc ca 2 dong mach vanh trén cing 1 mat cit. Tuy nhién, thong
thuong mdi dong mach vanh thudng xuét hién trén cac mit phang khac nhau chut
it. Quét dau do tir trén xubng dudi rdi xoay nhe ddu do nguoc chiéu kim dong ho s&
cho thay gdc dong mach vanh phai, xoay cung chiéu kim dong hd sé& thdy gc dong
mach vanh trai.
B. Miit cit 2 buong thit phdi
Mot mat cat khac rat hiru ich dé danh gia that phai 13 mit cit 2 budng that phai.
Pé 1dy dugc mit cat nay, bac sy siéu 4m can bat dau tir mat cat 4 budng khu tri vao
that phai roi xoay dau do 60° nguoc chidu kim ddng hd (twong ty nhu ldy mit cat
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hai buéng that trai). Trén mat cat nay co thé quan sat dugc tinh mach chu trén, nhi
phai va thay dudi that phai. Ngoai ra cling c6 thé quan sat dugc van dong mach
chi. Mt cit nay rat hitu ich dé danh gia sui hoac huyét khdi trén day dién cuc tao
nhip hoic catheter di theo dudng tinh mach chu trén. Mt cit ndy ciling c6 thé song
song hon voi chum siéu 4m dé khao sat doppler mau va phd doppler ctia dong hé
ba la (bang 12.2).

C. Miit cit dwdi swon qua tinh mach chii trén hay mdt cdt 2 tinh mach chii

O mot sb bénh nhan, c6 thé quan sat dugc hinh anh tinh mach chu trén dd vé nhi
phai bang cach thay d6i mat cat dudi bd suon cit doc qua tinh mach cha dudi. Bé
ghi dugc hinh anh cda tinh mach chu trén, can tdi wu héa hinh anh siéu am, tang do
sau (depth) va nghiéng dau do siéu 4m 1én phia diu bénh nhan. Tinh mach chu trén
nam & day sector tai hudng 5- 6 gio. Co thé thay dugc chd ndi cua hai tinh mach
cha va nhi phai. Mt cat nay rat hitu ich dé danh gia dong d6 vé qua tinh mach cha
trén, day dién cuc hodc catheter nam trong tinh mach chu trén va shunt téng nhi bao
gdm ca thong lién nhi thé xoang tinh mach (bang 12.3).

D. Miit cit dwdi swon danh gid dong mach chii bung

TU mat cat dudi bo suon cit doc qua tinh mach chu duéi, trugt va nghiéng nhe
dau do sang trai co thé 1y dugc hinh anh cit doc qua dong mach chu bung. Dong
mach chu bung thuong chay déc dung hon tinh mach cht dudi. Thanh trudc cta
dong mach chii nam phan dudi sector trong khi thanh duéi dong mach cha nam &
phan trén cta sector. Siéu am doppler mau va doppler xung cho thidy dong mau
chay 1én trén va sang trai clia sector. Hinh anh 2D va mau & mit cat nay giap ich
cho viéc danh gia phinh, tich va mang xo vita dong mach chii. Mot diém khac dé
phan biét véi tinh mach cha dudi 14 kich thude dong mach chi bung khong thay d6i
theo ho hap (bang 12.4a va 12.4b).

E. Mt cit bén phdi ghi hinh tinh mach chii dwéi

O bénh nhan bi han ché thim do siéu 4m & cua s6 dudi mii (e (VD: bung
chudng hoi) hodc phai mang bang sau phau thuat, tinh mach chu dudi c6 thé dugc
ghi hinh qua gan bang mit phang nghiéng phai. Mat cit nay rat hiru dung ddi véi
bénh nhan tai don vi hdi sire tich cuc do khé 1ay hinh anh siéu 4m. C6 thé ghi hinh
khi bénh nhan nam ngira hoic nghiéng trai. Pat dau do ngay dudi by suon bén phai
cua nguoi bénh. Tinh mach chu dudi va dong mach chu dugce ghi hinh qua gan trén
cung mot mat phang (Bang 12.5)

F. Mt cit truc ngin dwéi swon ciia tinh mach chii dwdi

Tinh mach ch dudi ciing c6 thé dugc danh gid trén hinh anh truc ngin. Pé ghi
dugc hinh anh nay, tor mat cat doc qua tinh mach chu dudi xoay dau do 900, hinh
anh cit ngang qua tinh mach chi dudi nam bén phai co thé néu twong quan tim va
cac tang 6 bung binh thudng. Mit cat nay gitp ich cho viéc danh gia sy thay doi
kich thudc cua tinh mach cha dudi theo ho hép va dam bao hinh anh truc doc cua
tinh mach chu dudi di cat dung chinh giita tinh mach nay, tir d6 danh gia duoc
duong kinh téi da va tdi thiéu cta tinh mach cha dudi theo ho hip. Quét siéu am tir
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lat cit ngang qua tinh mach cha duéi vé phia tim c6 thé quan sat dugc hinh anh tran
dich mang phoi (bang 12.6).

G. Mt cit dwdi swon khu trii vao vich lién nhi

Vach lién nhi c6 thé quan sat rd & mat cat dudi by suon dé danh gia chi tiét
phinh véach va/hodc phan biét thong lién nhi hodc tham 18 bau duc vé6i hién tuong
mat hinh (drop out). C6 thé dung doppler mau dé phat hién thong lién nhi néu cé
dong mau di qua vach lién nhi. Can giam vén tdc thang mau d dé ghi hinh rd dong
chay qua vach lién nhi (bang 12.7).

H. Mt ciit truc ngéin dwéi swon ghi hinh dwong ra thét phdai

Mit cat ndy duoc st dung dé danh gia duong ra that phai, van dong mach phoi
va than dong mach phoi. Pay ciing 1a mat cat c6 goc thuan loi nhat dé khao sat
dong chay va do dac cac thong s trén siéu 4m doppler khi danh gia hep hodc ho
van dong mach phoi. Mit cat ndy c6 thé thay thé cho cac mat cit canh trc néu chat
luong hinh anh khéng t6i wu (bang 12.8).

I. Mt ciit truc ngéin dwdi swong quét tir goc cdc dai dpng mach dén mom tim

Dbi v6i nhitng bénh nhan kho 1y cic mit cat siéu am tim canh @c hodc tir mom
tim, ctra s6 siéu am dopis bd sudn 1a lira chon thay thé dé danh gid toan bo chirc
nang that trai. Cach nay tuong tu thao tac quét siéu am theo mit cat truc ngan canh
{rc cta that trai va tranh duoc su can trd cua xuong suon. Bit dau tir cic mach mau
16n ving day tim chum siéu 4m dugc quét vé phia mom thét trai. Giai phau, chuc
ning, thong lién that c6 thé danh gia duoc bang cac mat cat nay. Bac sy siéu 4m c6
thé ghi lai nhiéu hinh dong (clip) & cling cac mic quét voi cic mat cat truc ngan
canh Uc tuong Uing.

J. Mt cit canh tec phdi ghi hinh déng mach chii

Néu bénh nhan bi hep van dong mach chu va bac sy siéu am kho léy duoc phé
doppler qua van dong mach chil bang dau do doppler lién tuc khong ghi hinh (dau
do but chi), c6 thé sir dung dau do siéu am ghi hinh dé dinh vi dong mach chu lén.
Pit bénh nhan nam nghiéng sang phai, tay phai dua 1én dau. Pat dau do tai khoang
lién suon 11 hodc III sat bo phai xuong te. Chi ddu (marker) ctia dau do huéng vé
vai phai ciia bénh nhan. Bong mach chu 1én dugc ghi hinh theo truc doc ngay khi di
ra khoi tim. C6 thé dung siéu am doppler ngay trén mit cat nay hodc bac sy siéu 4m
c6 thé chuyén sang dau do doppler lién tuc khong ghi hinh sau khi da dinh vi duoc
ctra s6 siéu am tot nhat dé thu dugc phd doppler qua van dong mach chu tbi wu
(bang 12.10a - 12.10c).

K. Mt ciit trén hém iec ghi hinh cdc tinh mach vé danh

Mat cit truc dai chuin cé thé phﬁn nao cho théy mot ciu tric nam trude quai
dong mach chi. Cau trac nay thuong dugc goi 1a tinh mach vo danh. Dé ghi hinh
toan bo tinh mach nay, cin xoay dau do sang mat phang cit ngang qua dong mach
chu (bang 12.11). Lat dau do vé phia dudi dé boc 16 hinh anh tinh mach v6 danh
bén phai va bén trai d6 vao tinh mach chu trén (bang 12.12a). Ding siéu 4m
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doppler mau dé khao sat rd hon giai phiu va dong chay cua tinh mach (bang
12.12b).

C6 thé 1ay duoc mot bién thé ctua mit cat ndy bang cach nghiéng dau do vé phia
xuong Uc va sang phai mot chit, thay tinh mach chi trén d6 vé nhi phai véi doan
gan ciia dong mach chii 1én nam bén trai. C6 thé thay hinh anh van dong mach chu
nam & ving xa ctia mat cat.

L. Mt cdch truc ngéin tren hém irc ghi hinh nhi trdi va cdc tinh mach phéi

(“hinh anh cang cua”)

Tir mit cit ngang trén hdm T, bac sy siéu am dé dudi cua dau do twong ddi song
song voi xuong trc. C6 thé thay hinh anh nhi trai v6i 4 tinh mach phéi d6 vé nam
dudi nhi phai (bang 12.13). Day 1a mit cat tot dé danh gia giai phau nhi phai va cac
tinh mach phoi d6 vé nhi trai.

M. Siéu am doppler mau M-mode ddnh gid vin téc lan truyén dong chdiy

Ghi hinh siéu 4m doppler mau M-mode dugc sir dung dé do van téc lan truyén
dong chay dau tdm truong bang cach do do ddc cta vién tuyén tinh dong téc nham
danh gia giai doan d6 ddy nhanh trong thoi ky tim truong. Trén man hinh c6 thé
thdy thoi gian duoc biéu dién trén truc x va khoang cach khong gian, van tdc trung
binh dong chay va thoi gian ctia dong chay trén truc y. Thong sb ndy cé gia tri
trong danh gia roi loan chirc ning tdm truong that trai. Van tdc lan truyén binh
thudng > 50-55 cm/gidy, néu giam < 45cm/gidy thuong di kém voi réi loan thu
gidn that trai. P& ghi hinh, cursor M-mode phai dit thang hang véi dong chay qua
van hai 14 trén mat cat tir mom tim. Hop M-mode mau can du 16n dé 1iy duoc toan
bd ving tir vong van hai 1a dén mom that trai (bang 12.14). Baseline ctia thang mau
duoc dich chuyén vé phia dong chay dé ngudng aliasing cta dong d6 day that trai
nén ving trung tdm dong chay cé van tdc cao nhat mang mau xanh da trdi. Do dbc
duge do do theo vién mau do aliasing dau tién tai thoi diém dau tim truong cung
lac véi song E. Po tir vong van hai 14 dén > 4 cm trong budng thét trai. Chia
khoang cach nay cho thoi gian tinh theo gidy dé thu dugc do6 doc c6 don vi la
cm/gidy.

Bang 12. Cac mit cit bo tro
Hinh’ﬁnh gidi Ehfnu Hinh dnh siéu 4m Ung dung
12.1 Mt cat truc ngan canh e danh gia cac dong mach vanh (video 98) )
Ctra sc} si€u am ’canh uc
Mat cat tryc ngan canh trc
Ghi hinh goc cac dong mach
vanh
Ung dung khi can dinh vi
goc cac dong mach vanh

LCA: Than chung dong mach vanh trai; RCA: Dong mach vanh phai
12.2. Mt cat 2 budng thét phai (video 99)
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Bing 12. Cac mit cit bd tro
Hinh anh giai phiu Hinh dnh siéu 4m Ung dung

Cira s siéu Am tir mom
Mit cit 2 budng that phai
St dung dé danh gia chd nbi
cua tinh mach chd trén va
nhi phai, ghi hinh thém céc
ving khic ciia that phai dé
danh gia chirc ning that
phai, dinh vi hodc nghi ngo¢
bénh 1y trén dau dién cuc,

RA: nhi phai; RV: thit phai TV: van ba l4; SVC: tinh mach chu trén catheter va danh gid céu
triic, chtrc nang van ba 14.

12.3 Mt cat dwéi swon qua tinh mach chi trén (video 100)
Cira s0 siéu am dudi suon
La miat cat khic qua tinh
mach chu trén.
Pugc s dung dé danh gia
dong d6 vé cua tinh mach
chu trén, dién cyc tao nhip,
catheter va cic bénh Iy tic
nghén. Ngoai ra mit cit nay
con ghi hinh c4 nhi phéi va

RA: nhi phai; IVC: tinh mach chu dudi; SVC: tinh mach chi trén  tinh mach chu duéi.

12.4a. Mit cat dwéi swon cat doc qua dong mach chi bung (video 101)
Cira s0 siéu am dudi suon
Ghi hinh doan cao ctua dong
mach chu bung dé khao sat
cac bénh Iy phinh, tach va
mang xo vira dong mach
chu.

Ao: dong mach cha

12.4b. Panh gia pho doppler ciia dyng mach chi bung
Cira s0 siéu am dudi suon
Ghi phd doppler xung tai
doan cao cua dong mach
chu bung.
Danh gid hinh thai dong
chay trong thi tam thu va
tdm truong.

12.5. Mit cit bén phai ghi hinh tinh mach chi dw6i (video 102)
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Bing 12. Cac mit cit bd tro

Hinh anh giai phiu Hinh dnh siéu 4m Ung dung
Cira s0 siéu am dudi suon
Ghi hinh tinh mach chu
dudi
Néu bénh nhan bung
chuéng nhiéu hoi ¢ thé ghi
hinh tinh mach chu yéu qua
gan khi bénh nhan nam
nghiéng phai.

Liver: gan; Ao: dong mach chu bung; IVC: tinh mach chu dudi

12.6 Mt cit ngang qua tinh mach chi dwéi dwéi swon (video 103)
Cira s0 siéu am dudi suon
Cit ngang qua tinh mach
chu dudi va dong mach chu
bung.
Ung dung dé xac dinh
duong kinh téi da cua tinh
mach cht du6i khi mat ct
truc doc khong cit dung qua
chinh gitta tinh mach chu

Ao: dong mach chu bung; IVC: tinh mach chu duéi dudi

12.7. Mt cat khu tri vao vach lién nhi (video 104)
Cira s0 siéu am duéi suon
Ghi hinh vach lién nhi
Hinh 4nh dugc phong dai
khu trd vao vach lién nhi,
danh gia PFO hodc thong
lién nhi.

RA: nhi phai; IAS: vach lién nhi; LA: nhi trai; LV: that trai
12.8 Mt cit truc ngin duéi swon qua dwong ra that phai (video 105)

Cira s0 siéu am dudi suon
Ghi hinh dudng ra that phai,
van dong mach phéi, than
dong mach phoi.

Danh gia ciu tric va dong
chay qua dudng ra that phai,
van dong mach phéi, than
dong mach phoi

RA: nhi phai; RV: that phai; PV: van dong mach phoi; PA: dong
mach phoi
12.9. Mt cit truc ngan dwéi swon quét tir goc cac dai dong mach dén mém tim (video 106 va
107)
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Bing 12. Cac mit cit bd tro
Hinh anh giai phiu Hinh dnh siéu 4m Ung dung
Cira s0 siéu am dudi suon
Quét chum siéu am tur day
dén mom tim dé khao sat
hinh that va chtic ning that
trai & nhiing bénh nhan co
hinh anh siéu am tim tr
mom mo. Pay la mat cat
thay thé dé danh gia chirc
nang that trai (LV) toan bo.
LV: thit trai
12.10. Mt cat canh trc cao ghi hinh dong mach chii (video 108 va 109)
Cira s6 siéu 4m cao canh e
phai ghi hinh dong mach
chu lén
banh gid dong chay trong
dong mach chu lén. Mat cat
nay c6 goc doppler thuan loi
dé khao sat dong chay va do
dugc van toc dong chay cao
nhit khi muén danh gia
bénh ly van dong mach chu.
Asc Ao: dong mach chu [én; AV: van dong mach chu
Ghi hinh doppler mau dong
chdy tai dong mach chu 1én
(Asc Ao)

Do van téc dinh cia dong
chdy qua van dong mach
chu

12.11. M3t cit trén hom trc ghi hinh tinh mach vé danh, tinh mach chi trén va dong mach
phdi phai (video 110)
Cira s0 trén hom tic
Mat cit truc ngén
Pugc s dung dé danh gia
tinh mach v6 danh trai, tinh
mach chu trén va ddng mach
phoi phai.

SVC: tinh mach chu trén; R innom vn: Tinh mach v6 danh phai; L
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Bing 12. Cac mit cit bo tro
Hinh anh giai phiu Hinh dnh siéu 4m Ung dung
innom vn: tinh mach v6 danh trai; RPA: dong mach phoi phai
12.12. Mt cit trén hém trc ghi hinh tinh mach vé danh va tinh mach chi trén (video 111 va
112)
Ctra s6 trén hom wc
Mit cit nay danh gia dong
chay trong tinh mach chu
trén va cac tinh mach vo
danh

SVC: tinh mach chu trén; R innom vn: Tinh mach v6 danh phai; L
innom vn: tinh mach v6 danh trai

12.13. Mt cit trén hom ire (video 113)
Ctra 56 siéu am trén hom trc
Mit cat cang cua ghi hinh
dong mach phdi phai, nhi
trai, va 4 tinh mach phoi.
Danh gia vi tri 6 vé cia cac
tinh mach phoi

RUpvn: tinh mach phéi trén phai; RLpvn: tinh mach phoi dudi phai;
LUpvn: tinh mach phoi trén trai; LLpvn: tinh mach phdi dudi trai;
LA: nhi trdi; Ao: dong mach chu; SVC: tinh mach chu trén

12.14. Panh gi van toc lan truyén dong chay trén siéu am doppler mau M-mode
Cira s0 siéu Am tir mom
Mit cét 4 budng
Siéu am doppler mau M-
mode
Thong s nay cé thé giup
ich trong danh gia rdi loan
chirc ning tdm truong that
trai
Vin tdc lan truyén cia song
E duoc danh gia bang
phuong phap do d6 dbc
(dudng mau tring).

Céc video tir 98 dén 113 xem tai www.onlinejase.com.
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