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Nhirng diéu co’ ban vé may siéu am —
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num/nut bam, dau do, mode

Vi Dinh
Ths.Bs Pham Hoang Thién
Group “Cap nhat Kién thirc Y khoa”

Thyc hién dung siéu d&m POCUS lién quan dén viéc hiéu cac nat, dau do va cac mode cua
méy siéu am. Nhung ban c6 thé s& gap van dé khi tim tai liéu cho phép ban d& dang hoc cach
hiéu va str dung may siéu 4m, nhat 13 nhimng ai méi chap chiing tiép can vé siéu am POCUS
vi hién nay c6 v van loai mdy si€u am khac nhau trén thyc hanh 1am sang.

Trong bai dang nay, toi sé gidi thi€u vé cac nut van/nit bam, dau do, mode, cic ddng tic
str dung dau dod, hwéng va mit phang phd bién nhat ma ban can quét ding cach. Bang
cach hoc nhirng kién thirc co ban vé siéu 4m nay, ban s& c6 thé ndm dwoc nhirng kién
thirc co ban vé cach stv dung bat ky may siéu 4m nao ma ban c6 thé gap phai!

MUC LUC

Dau do (Probe)
Luya chon dau do thich hop
Pau do "Linear" (Pau do mach mau/Pau do thang)
Pau do "Curvilinear" (Pau do bung)
Pau do "Phased Array" (Pau do tim)
Dau do "Endocavitary" (Pau do ndi khoang)
o Pau do sidu 4m cam tay "All-in One"
Thao tac st dung dau do siéu 4m
o Dong tac tinh tién (Sliding)
o Dong tac quét (Tilting/Fanning)
o Ddng tac xoay (Rotating)
o DOong tac nga (Rocking)
o Dong tac "nhan" (Compression)
GO chi diém (Indicator/Orientation Marker)
o Vi tri go chi diém trén dau do
o Vi tri go chi diém trén man hinh siéu 4m
Cac mit cat va dinh hudéng hinh anh siéu dm
o Mit phing
o Truc dai va truc ngan
Str dung may siéu am: tiép can theo ting budc
o Budc 1: Nut khoi dong (Power Button)
o Budc 2: Lya chon dau do (Probe/Transducer)
o Budc 3: Cai dat dau do (Preset)
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Budc 4: Diéu chinh d¢ sau (Depth)
Budc 5: Gain (Overall) (Gain tong)
Budc 6: Near/Far Field Gain (Gain ving xa/gan) va Time Gain Compensation (TGC -
Bu trur gain...
Budce 7: Focus (Hoi tu)
Budc 8: Freeze, Measure (Caliper), Image/Video Capture
Ché do siéu &m co ban
o B-mode hoidc 2D Mode
o M-mode (Motion Mode)
Ché d6 siéu am nang cao (Doppler)
Phuong trinh d6 1éch Doppler (Doppler Shift Equation)
Doppler mau (Color Doppler Mode)
Doppler nang lugng (Power Doppler Mode)
Céc mode Doppler khac
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Doppler xung (Pulse Wave Doppler)
Doppler lién tuc (Continuous Wave Doppler)
Doppler mo6 (Tissue Doppler Imaging - TDI)

Mot sb cai dat Doppler khéac: Wall Filter, Steer va Angle Correction
Tom tat
Tai liéu tham khao

DPau do (Probe)

Luwa chon diu do thich hop

Yéu td quan trong nhét dé ¢6 mét hinh anh siéu Am phu hop 1a lya chon dau do thich hop dua
vao co quan va vi tri mudn khao sat. Giéng nhu bt ky viéc gi khac ban lam, ban s& can sir
dung ding cong cu cho ding tinh hudng. Vi du, néu ban str dung dau do "linear" (hay goi la
dau do mach mau hodc dau do théng), ban s& thu dugc hinh anh c6 dg phan gidi cao (high
resolution) nhung chi d sau khao sat t6i thiéu, nén chi khao sat dugc t6 chirc néng, do dé
khong thé nao danh gia tot duoc, tham chi co thé khong thiy dugc cac co quan nam sau nhu
tim.

Vi vay, trudc khi thye hién siéu am, hay luon ty héi cac cau hdi sau dé gitp lua chon mot dau
do thich hop:

Ban sir dung may siéu &m vao muc dich gi?

Do sdu cua cAu tric mudn khao sat?

Ban mudn dién tich tiép xuc ctia dau do 1a 16n hay nho?

C6 sir dung siéu am dé huéng dan thyc hién thu thuat hay khong?

C6 can khao sat cac khoang khong (khoang chau, ap-xe quanh amidan)?
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Trong bai nay, ta s& di xem xét 4 dau do phd bién nhat trong POCUS: linear (dau do thing),
curvilinear (dau2 do bung), phased array (dau do tim), endocavitary (dau do noi khoang).
Bang dudi day tom tit cac dic diém cua mdi loai dau do.

Vi tri ap dung
Linear (Dz“iu do thzzmg) 5 - 15 Mo mém, co xuong, nhi khoa, nhan cﬁu,
MHz khi quan, tuyén gip, nguc, huéng dan thi
thuat, tinh mach sau chi dudi, rudt thua,
tinh hoan.
Curvilinear (Pau do bung) 2-5MHz Bung tong quat (gan, tGi mat...), eFAST,

than, dong mach chu, tinh mach chu duoi,
bang quang, san phu khoa.

Phased Array (Dz‘“lu do tim) 1-5MHz Tim, bung, eFAST, than, bang quang, rudt,
tinh mach chu dudi.

Endocavitary (Pau do ndi 8 - 13  San phuykhoa, 4p-xe quanh amidan.

khoang) MHz

Mdi dau do déu co wu va nhuoc diém riéng. Thong thuong, cic yéu td quan trong dé quyét
dinh Iya chon dau do 1a d6 phan giai (resolution), d6 xuyén thau cta song am (penetration),
va dién tiép xuc dau do (footprint size). Dudi ddy 1a hinh anh cho thiy d6 xuyén thiu va do
phan giai bi anh huong nhu thé nao ddi véi tan sb cia dau do.

Resolution

Penetration

1-4 MHz 2.5 MHz 5-15 MHz
Phased Array Curvilinear Linear
LOW Frequency Probe > HIGH Frequency Probe
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Dién tiép xuc dau do (Ultrasound probe "footprint") 1a vi tri dau do tiép xuc truc tiép véi da
ctia bénh nhan dé tao ra hinh anh siéu am. bay la dau tan cung cua dau do, thuong dugc boc
1 16p moéng co cam giac nhu cao su. Phu thudc vao vi tri va co quan mudn khao sat ma ta s&
lwa chon dau do c6 dién tiép xtc 16n hay nho. Thir ty dau do co dién tiép xuc tir 16n dén nho
nhu sau: Curvilinear > Linear > Phased Array.

Dién tiép xuc khac nhau cua cac dau do.
Céc dau do phd bién trong POCUS.
Dau do "Linear" (Pau do mach mau/Dau do thang)
Pau do "linear" c6 tan sd quét cao (5-15 MHz) s& cho ban hinh anh c6 d6 phén giai cao nhat
trong tit ca cac dau do nhung chi c6 thé khao sat ciu trac nim néng. Nguyén tic chung 1a,
mudn khao sat bt ky ciu trac nao c6 do sau bé hon 8 cm, hiy sir dung dau do "linear". Pau

do "linear" khong thé thay céc cau tric nam sau hon § cm.

Pau do "linear" s€ cung cap hinh anh dudi dang hinh chir nhat, twong tng voi dién ti€p xuc tir
gidc ndm ngang cua no.
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Pau do "linear": tin sd cao, dién tiép xtic thang, khao sat ciu triac nong (<8cm).
DPau do "Curvilinear" (Pau do bung)

Pau do "curvilinear" ¢ tan sb quét dao dong trong khoang 2-5MHz. Pay dugc xem la dau do
c6 tan s thap nhung c6 dién tiép xiic rong, cho phép cai thién do phan giai ving bén (better
lateral resolution) néu so sanh voi dau do "phased array” (dau do tim). Pau do "curvilinear"
thuong duoc str dung trong siéu am bung tong quat va siéu 4m ving chau. Ngoai ra, ddu do
nay con c6 thé str dung dé siéu am tim va phoi nhung bi han ché vi dién tiép xuc 16n va kho
quét gitra 2 xuong suon.

Hinh 4nh dugc xuat ra tor dau do "curvilinear" 1a mgt "thi trudng" cong rong dan vé 2 bén
trén man hinh.

Pau do "curvilinear": tan s quét thap, dién tiép xtc rong, khao sat cau tric siu.
DPau do ""Phased Array" (Pau do tim)

Pau do tim c6 tan s6 quét khoang 1-5MHz, twong tu dau do bung nhung c6 dién tiép xtc
phang va nho hon.

Uu diém cua dau do tim 1a cac hat tinh thé ap dién (piezoelectric crystals) dugc xép 10p va
dit vao trung tdm cta dau do, gitip dé dang dé séng am tiép can cac khoang tréng nho nhu

khoang gitta ctia cac xuwong suon (c6 thé thdy vi tri xuat ra hinh anh tir dau do cuc ky nho).

Pay 1a dau do t6i uu nhat dé siéu am tim, tuy nhién, c6 thé sir dung dé khao sat cac co quan
ma dau do bung ¢ thé 1am duogc (v6i dd phan giai viing bén kém hon dau do bung).
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Pau do "phased array": tan s6 thap, dién tiép xuc hep, khao sat cau trac sau.
Piau do "Endocavitary" (Pau doé ndi khoang)

Pau do noi khoang c6 dién tiép xtic cong, xuit ra hinh anh rong nhung tan sd quét cao hon
nhiéu (8-13 MHz) so vé6i dau do bung). Do phan giai hinh anh cta dau do ndi khoang rét tdt,
nhung tuong ty nhu dau do "linear", nd phai duogc dat sat vao cAu trac muén khao sat vi co
tan s6 quét cao nhung do xuyén thau lai thap.

Ung dung pho bién nhat trong POCUS véi dau do ndi khoang 1a cho khoang miéng (tim kiém
ap xe quanh amidan) va si€u am qua nga am dao (khdo sat thai som, thai ngoai tr cung, u

nang budng trimg, u budng trimg xo4n...). Pam bao phai luén boc dau do bang boc v6 khuan
("condom" hodc ging v6 khuan) trude khi siéu am.

Hinh anh vung chéu cia siéu am st dung dau do
bau do ndi khoang. n6i khoang.

Dau do siéu Am cam tay "All-in One"

Céc dau do siéu am vua mo ta ¢ trén la danh cho cac h¢ thong siéu am trén xe day truyén
thong.
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Tuy nhién, hién nay, cé rat nhiéu thiét bj siéu 4m cam tay két ndi voi smartphone va mo
phong céc loai dau do khac nhau théng qua mot vai thao tic nho. Tidu biéu trong sé do 1a
Thiét bi siéu 4m cam tay Butterfly (xem bén du6i). Theo kinh nghiém cua toi, dau do
Butterfly c6 dién tiép tic 16n hon déu do tim va can ning gip 2-3 1an ddu do tim tiéu chuan.
Trong lugng tang thém nay 1a do b vi xu 1y va pin.

Dau do Butterfly khi dit canh cac dau do truyén thong.

Thao tac sir dung dau do siéu am

Pé tdi vu hinh anh siéu 4m mong mudn, can st dung dau do siéu am véi cac thao tac thich
hop. Theo truyén thong, ¢ 4 thao tac st dung dau do co ban khi siéu 4m bao gom: dong tac
truot (sliding), dong tiac nghiéng/quat (tilting), dong tidc nga (rocking), dong tac xoay

14
Anx"

(rotating). Mt thao tac thir 5 c6 thé can nhéc 1a dong tac "nhan" (Compression).

Bon dong tac sir dung dau do: truot (sliding), quat (tilting), xoay (rotating), nga (rocking).

Duéi day la video nge"m gon ma chung t61 thyc hién cho ban, thé hién cho ban théy tat ca cac
thao tac sir dung dau do siéu 4m can thiét:
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https://youtu.be/GhkNXhOm5Nk

Diéu rat quan trong 13 ban phai thanh thao timg k¥ thuat thao tac/di chuyén dau do siéu am
nay. Hau hét cac bac si siéu am kinh nghi¢m, ho s€ biét dugc mdi thao tac hoadc két hop cac
thao tac s€ mang lai cho ho hinh &nh mong mudn. Trong tam tri ho, ho biét mdi thao tac dau
do sé thay ddi hinh anh cta ho nhu thé nao. Véi viée luyén tap co6 chu dich, ban cling s€ c6
thé lam duoc diéu nay.

Meo POCUS: Dbi voi ngudi hoc, néu thuc sy muén cai thién, toi ludn goi y rang khi ban
thiy mot hinh anh khong t6i uu, hdy ty nghi xem thao tic chuyén ddi dau do nao 1a tot nhat
tiép theo ma ban co6 thé co thuc hién dé co hinh anh t6i wu. Nhiéu ngudi méi hoc POCUS
thudng xuyén thir két hop ngiu nhién céc thao tac ciia dau do ma khong nghi trude vé hinh
anh s€ trong nhu thé nao khi thuc hién céac thao tac do.

DPong tac trugt (Sliding)
Truot 14 dong tac di chuyén toan by dau do theo mot hudng cu thé dé c6 duogc hinh anh siéu

am mong mud6n. Dong tac nay thuong duge dung dé tim cira s6 toi wu nhat, di chuyén dau do
dén nhitng vung khac nhau hodc di theo mot cAu trtic nhat dinh (nhu mach mau).
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https://youtu.be/GhkNXh0m5Nk

Thao tac trugt (Slldll’lg) Minh h(_)a thao tac truot.
Pong tac quat (Tilting/Fanning)
Quat 1a dong tac nghiéng dau do tir bén ndy sang bén kia theo truc ngan cta dau do ma van
gilt nguyén vi tri ciia dau do. Pong tac quat cho ta nhidu hinh anh Iat cit ngang cta ciu triic

dugc khao sat. Co thé ap dung dong tic nay khi siéu 4m céc co quan nhu tim, than, bang
quang, mach mau,...

Dong tac quat (Tilting/Fanning). Minh hoa dong tic quat.

Pong tac xoay (Rotating)
Xoay dau do bao gém xoay theo chiéu kim ddng hd hodc nguoc chiéu kim ddng hd quanh
tryc trung tAm ctia nd. Pong tac xoay thuong duoc dung dé chuyén doi giira truc dai va truc

ngan cia mot cau tric cu thé nhu mach mau, tim, than.

O vi du bén dudi, xoay dau do 90 do dé theo ddi hinh anh dong mach cénh tay tir truc ng.’fm
sang truc dai.
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Dong tac xoay (rotating). Minh hoa dong tac xoay.
DPong tac nga (Rocking)

Nga dau do 1a dong tac nghiéng dau do si€u am vé phia gan hodc ra xa chi bado dau do doc
theo truc dai cua dau do.

DPong tac nga gitip ban tap trung vao khu vuec mudn khao sat. Dong tac ndy con duoc goi 1a

chuyén dong “trong mit phang” vi hinh anh dugc giir trong mot mit phan trong subt qua
trinh thao tac.

bong tac nga (Rocking) Minh hoa ddng tac nga

Pong tac "nhan" (Compression)
La dong tac sir dung lyc tay "de" dau do xuéng nham khao sat kha ning bi dé ép/su dan hoi

cia mot cdu trac cu thé. Pong tac ndy thuong dung dé danh gid huyét khdi tinh mach séu,
phan biét giita dong mach va tinh mach va dénh gia rudt thira viém (khong thé de ép duoc).
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bong tac "nhan" (compression) tai vi tri c6 dong mach va tinh mach canh tay.

Go chi diém (Indicator/Orientation
Marker)

Vi tri go chi diém trén dau do
Mdi dau do c6 mot go chi diém (indicator/marker) twong ung véi diém danh déu (screen
marker/position marker) trén man hinh may siéu am. Diéu nay gifip cho nguoi lam siéu 4m

cam dung hudéng dau do. Go chi diém trén dau do thuong dugc danh dau bdi mot go/ranh
nho/vét [0m/not & mot bén cua dau do, twong Gng voi diém danh dau trén man hinh si€u am.
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GO chi diém trén dau do siéu am
Vi tri go chi diém trén man hinh siéu am

Nhin chung, hau hét cac dau do va phan mém tiéu chuan, go chi diém s€ ndm phia trén TRAI
man hinh. Chi riéng doi vdi ché dd siéu am tim (cardiac mode), go chi diém s€ nam phia bén
PHAI man hinh.

Vi tri g& chi diém trén man hinh siéu am véi cac dau do va ché do siéu am tiéu chuan.

Vi tri go chi diém trén man hinh si€u am vadi ché do siéu am tim.

Cac mit cat va dinh hwéng hinh anh siéu
am

Mt phang
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V& mit hinh anh hoc, co thé dugc chia 1am ba mit phfmg: mat phfmg ding doc (sagittal), mat
phiang ngang (transverse) va mit phang dimg ngang/tran (coronal/frontal). Sy két hop ciia it
nhét hai trong ba mit phang goi 1a mit phang xién (oblique).

e Mit phing dimg doc (sagittal): song song véi truc dai cta co thé, chia co thé thanh 2
ntra trai va phai.

e Mit phiang ngang (transverse): vudng goc voi truc dai cua co thé, chia co thé thanh 2
nua trén (superior) vao dudi (inferior).

e Mit phang dimg ngang/tran (coronal): song song véi truc dai ctia co thé, chia co thé
thanh 2 ntra trudc (anterior) va sau (posterior).

e Mit phang xién (oblique): su két hop cua it nhat hai trong ba mat phang trén.

Pinh hwéng truc dai va truc ngin

Céc cau trac hinh try, khong tron, c6 thé dugc mo ta bang thuat ngir truc dai (long axis) hay
truc ngén (short axis).

e Truc dai (long axis): mdt phang song song vi chiéu dai 16n nhat ciia mot cau truc.
e Truc ngan (short axis): mat phang vudng gbc véi truc dai cia mot cau tric.

Hinh anh truc dai hay truc ngin ctia mot cau tric ¢ thé dé dang c6 duoc bang cach xoay dau
do 90 d6. Cac mat cat theo truc thuong dung trong si€u am mach mau va si€éu am tim. Ngoai
ra, con hitu ich khi sir dung trong siéu 4m hudng dan thyc hién tha thuat theo cach tiép can
truc ngén S0 voi truc dai.
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Xoay dau do 90 do, chuyén tur truc ng’fm sang truc dai cua dong mach.

Siéu Am tim - Mat cét truc dai canh e Siéu am tim - Mat cét truc ngén canh trc
Cac num va cai dat may siéu am: tiép can
theo tung budc

Khi m&i bat dau st dung may siéu am cé thé khién ban cdm thay thwe sw lo 1ang vi ching
¢6 rat nhiéu ndm va nut bam!

Tin t6t 12 tAt cd cac may siéu am déu cé cling cai dat co ban va khi ban d3 hiéu, ban cé thé
dé dang st dung bat ky thiét bj siéu 4m nao.

Toi dé xuat ban nén tiép can bat ky mdy siéu am nao theo moét thiy tw nhat dinh bang cach
st dung phwong phap tirng bwdc dwdi day. Toi thay rang viéc thuwe hién theo thi tw nay
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gitip ban tranh quén t6i wu hoa cac thiét 1ap siéu 4m co ban cé thé cai thién dang ké chat
lwong hinh anh cla ban.

Budéc 1: Nuat khéi dong (Power Button)

Ban khong nhin nhim dau. Pang vy, budc khai dau quan trong nhét chinh 14 bAm nut khai
dong.

M0t su that tha vi: nat bat/tit ngué)n bét nguén tir hé théng danh s6 nhi phan, trong d6 "0" 1a

Tt va "1" 1a Bat. Vi vay, dé tao ra mot biéu tuong chung cho nat Power, "0" va "1" dugc Kkét
hop lai véi nhau dé tao nén biéu tuong nay.

Biéu tugng "Power" nay ciing 4p dung cho hau hét cac mdy si€éu am. Ban chi can kiém bic¢u
tugng nay khi muon bat may.

Budc 2: Lua chon diu do (Probe/Transducer)

Néu ban da doc phén dau cua bai, ban han di biét cach lya chon dau do thich hop tuy thudc
Vao co quan va cAu trac mudn khao sat. Do do, sau khi khoi dong may si€u am, budc quan
trong nhat tiép theo chinh 1a chuyén sang dau do siéu am chinh xac ma ban can.

Diéu nay cé vé nhu [a 18 thwdng tinh nhwng t6i d3 thay nhiéu ngwdi hoc chi mubn nhay
vao va bat diu quét bang dau do sai/khdng phu ho'p. That khong may, viéc hiéu tit ca cac
ndt siéu 4m sé khdng cd ¥ nghia gi nhiéu néu ban bat dau bang dau do siéu 4m sai!

M&i may s& cé cach riéng dé ban chuyén ddi gitra cac dau do.
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Chon dau do siéu am
Buéc 3: Chon preset — ché d¢ thiét 1ap sin

Sau khi chuyén sang dau do siéu am phi hop, bwdc tiép theo Ia chon “preset” phu hop cho
dau do do.

Moi loai dau do sé c6 mot danh sach cac "preset" khac nhau vé tan so va di¢n tiep xuc. Céc
hang may si€u am s€ tao ra cac "preset" phu hop véi moi dau do nhat dinh.

Hay xem rang viéc lya chon "preset" trén may siéu 4m twong ty nhu cch ban cai dat may
anh trude khi chup hinh, ban s& phai sir dung cac cai dat khac nhau dé phu hop véi ché do
ban ngay hay ché d6 ban dém. Va hau hét cic camera hién nay s& gitip tinh chinh céc cai dt
d6 dé phu hop véi cac didu kién cu thé.

Lua chon "preset" trén si€u am cling twong tu nhu vay, n6 s€ tu dong lya chon tan s6, do sau
va d6 sang t6i wu dé phu hop véi cdu triic co quan mudn khao sat (vi du tim so voi bung).
"Preset" cho ban mot diém khai dau t6i wu nhit dé tir d6 ban co thé tiép tyc tinh chinh thém
bang cac nut siéu 4m (d6 sau, do khuéch dai, tiéu diém...) dé thu duoc hinh anh tt nhit.
Ngoai ra, mdy siéu am s& ludn bat dau ¢ ché do B-mode hodc “thang do xam - greyscale”
theo mac dinh.
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Lua chon "preset" trén may si€u am.
Budrc 4: Piéu chinh d9 sau (Depth)

Bay gi®, preset thwdng sé cung cAp cho ban hinh dnh dep ngay khi ban d&t dau do siéu am
vao bénh nhan. Tuy nhién, c6 mot sb cai dat preset cé thé can phai diéu chinh dé tdi wu
héa hinh @nh siéu 4m cla ban hon nira.

Cai dat siéu 4m dau tién ban nén diéu chinh 13 dd sau. Cai d&t do sau siéu am chi don gidn
13 6 sdu ma ban mubn may siéu 4m co6 thé quét dén.

Nguyén tac chung 13 chi st dung do sau can thiét dé thay cAu trdc ban quan tam. Thong
thwdng, d6i v&i ngwdi dung mdi, dd sau clia ho sé& qud sau va co rat nhiéu "chi tiét hinh
anh" b lang phi & phan dwdi man hinh.

Phia bén phai clla man hinh sé& cé cac chAm hodc cic dwdng twong ng v&i dO sau tinh
bang cm. Diéu nay ciling cé thé gidp ban wdc tinh dd sau cla cAu tric dang khdo sat. Khi

ban TANG cai d&t do sau trén may, ban sé thay cac con sb ting 1én & phia bén phai clia
man hinh dé twong (rng v&i d6 sau tham nhap.
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D0 sau khao sat trén may siéu &m (4cm trong hinh dnh nay)

Duoi day 1a vi du ve tang va gidm do sau trén may siéu am:

Tang d) sau trén may siéu am Gidm d6 sau trén may si€u am
Buwéc 5: Gain (Overall) (Gain tong)
Sau khi diéu chinh vé d¢ siu, cai dit tiép theo phai thyuc hién 14 diéu chinh "Gain".

"Gain" ¢6 thé hiéu don gian l1a d sang toi cia hinh anh si€u am. N6 lam tang hodc giam
cuong do cuia tin hi¢u song &m ma ban nhin thay trén man hinh siéu am.

TAt ca cac may siéu am déu co cai dat gain "Tong - overall" ma khi tAng hodc gidm sé lam
cho toan bd hinh &nh siéu am sang hon hodc tbi hon. Diéu nay hiru ich khi toan bd hinh
anh cla ban qua t6i (under-gained) hodc qua sang (over-gained).
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Hinh 4nh siéu am qua t6i (under-gained).

Hinh anh si€u am qua sadng (over-gained).

HlInh anh si€u am c6 dg sang/toi to1 uu.
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Buéc 6: Near/Far Field Gain (Gain ving xa/gan) va Time Gain Compensation
(TGC - Bu trw gain theo thoi gian)

Hau hét cac may siéu 4m s& c6 thém chirc nang gitp ban tinh chinh "gain" & mot do sdu nhat
dinh trén hinh anh siéu am. Cac chiic ning nay dugc goi 1a "Gain ving xa/gan" va "Bu trir
gain theo thoi gian" (TGC).

Gain ving xa/gan:

May siéu am phd bién nhit hd trg chirc ning nay 1a may Sonosite M-Turbo hodc Edge. Ving
gan (near field) 1a nira trén cia man hinh va vung xa (far field) 14 nira dudi ciia man hinh.

Nhu vay khi thay doi "gain" ving gan hay xa, d sang t6i s& thay doi tuong tng véi nira trén
hay ntra du6i man hinh si€u am.

"Gain" ving xa/gan (Sonosite).
Bu trir "gain" theo thoi gian:

Hau hét cac may siéu 4m khac cho phép ban diéu chinh "gain" & mot s khu vuc cu thé hon
trén man hinh siéu am. Churc nang nay goi la "Time Gain Compensation" (TGC).

Diéu chinh TGC cho phép ban thay dbi do sang t6i & bat ctr 6 siu ndo ma ban mudn, khong

chi 1a vung gan hay xa. Cac nut di€u chinh TGC trén cung s€ di€u chinh gain & vung gan, con
cac nut di€éu chinh TGC dudi cung s€ di€u chinh gain ¢ vung xa.
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Time Gain Compensation (TGC).

Duéi déy 1 vi du vé giam TGC & phan giira, twong ng v6i hinh anh trong am & khoang giira
man hinh.

Giam TGC & phan giita man hinh.
Budc 7: Focus (tiéu diém)
Cai ddt cudi cung dé t6i wu hoa hinh anh siéu 4m chinh 13 didu chinh "Focus" (tiéu diém).
"Focus" hiéu don gian 14 sy tap trung song am vao mot do sau cy thé ma ban mudn dat duoc
d6 phan giai hinh anh t6i da tai vi tri d6.

Mot sb may siéu 4m nhu Sonosite khong cho phép ban tu didu chinh "Focus" ma trén may da
tich hop ché do diéu chinh "Focus" tu dong (auto-focus).

Néu may si€u am cua ban cho phép di€u chinh focus, di€u quan trong la phai dat "con trd"
(cursor) vao do sau ma ban mudn "focus" ro1 tir d6 di€u chinh nat Focus trén may si€éu am.
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Thong thuong, "focus" duogc biéu hién béng mot ddu mii tén nho (hoac d@)ng hd cat) trén
thanh d0 sau bén phai man hinh siéu am.

Focus (tiéu diém).
Buoc 8: Freeze, Measure (Caliper), Image/Video Capture
Sau khi di qua 7 budc trén, ban chic han d3 c6 dugc mot hinh anh siéu 4m thuc su tot va
dugc tdi uu hoa. Dudi diy 1a mot sé Nut siéu am hitu ich ma ban s& can khi thyc hién siéu
am: Freeze, Measure va Image Capture.
Freeze:
Pung véi tén goi cta nod, nit "freeze" dung dé "dong biang" (tam dimg) khung hinh siéu 4m
cho phép ban c6 thoi gian quan sat k§ hon. Cac may si€u am thuong luu trit hinh anh trong
10-30s trude do, do do khi tam dung, ban co thé cudn lai dé xem cac khung hinh trudc do.

Measure (Calipers):

"Measure" 1a mot chirc nang cuc ky quan trong cho phép ban do dac khoang cach gitra cac
cau truc trén man hinh siéu am.

Image/Video Capture:
Tat ca cic may siéu am hién dai cho phép ban luu trit hinh anh hodc video siéu 4m. Chirc

ning ndy rat quan trong néu ban mudn lwu trit, 1ap héa don hodc ding hinh anh/video dé
nghién ctru va giang day.
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Duéi diy 13 video ngin giéi thiéu cich sit dung cic chirc ning Freeze, Measure va
Image Capture dé do LVOT (dwong ra thét trai), ban cé thé sir dung chiing dé do bat ky
cAu tric nao khiac ma ban mudn:

Ultrasound Buttons:

Freeze

Measure (Calipers)
Store

Ché d§ siéu 4m co ban (B-mode va
M-mode)

Bay gi® c6 thé c vé khé khan khi nghi vé tat cd cac ché dd siéu am. Trong phan nay, cac
ché do siéu am phd bién va co ban nhat: B-mode va M-mode. Trong phan sau, toi sé& dé
cAp dén cac Ché dd Doppler nang cao hon.

Toi dé& xuat rang néu ban m&i bat dau, hiy tap trung vao ché dd B-mode va thuc sy gidi
trong viéc thu dwoc hinh @nh 2D chat lwgng cao. Sau khi ban cdm thay thanh thao v&i ché
dd B-mode, m&i bat dau hoc cac ché dd Doppler nang cao khac. Ban ludn cé thé quay lai
bai dang nay dé tham khao khi ban d3 s8n sang st dung cac mode khac.
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Ché db siéu 4m co ban - B-mode va M-mode.
B-mode hoac 2D Mode

B-mode 1 ché d6 siéu 4m tao ra hinh anh 2D theo thang xam (greyscale) trén man hinh siéu
am va déy 1a ché do duoc sir dung phd bién nhat.

B-mode 14 ché d6 siéu 4m quan trong nhit ma ban cin phai nim viing néu mudn thanh thyc
POCUS. Tit ca cac mode con lai déu phai dwa vao mot hinh anh 2D dep. May man thay,
chung ta da thao luan cac budc cai dat cho ché d6 B-mode & phén trén cua bai dé thu dugc
mot hinh anh 2D t6i wu.

Céc nat bam trén siéu dm giup ban lya chon B-mode:

e Chir B (trén may GE)
e 2D (trén may Sonosite, Philips)

Meo: Ddi khi, ban cé thé dang & ché d6 hodc cai d&t mdy siéu Gm khdc va cd thé tw
héi lam thé nao dé thiét 1ap lai cai ddt cia minh. Théng thudng, nhan ndt B-mode
hodc 2D trén mdy siéu Gm sé thiét 1ap lai moi thtr va duwa ban trd lai cai d&t B-mode
don gian.

M-mode (Motion Mode)

M-mode 1a su biéu thi chuyén dong theo thoi gian cia hinh anh 2D B-mode doc theo dudng
th'fmg da chon. Su chuyén dong duoc biéu thi trén truc tung Y va thoi gian dugc biéu thi trén
truc hoanh X. Ung dung phd bién ciia M-mode 14 dé do thong sb EPSS trén siéu 4m tim hoic
tinh toan tan sd tim thai nhi. Ban ciing c6 thé sir dung M-mode trong siéu &m phdi dé danh
gia ddu "phdi truot" va loai trir tran khi mang phoi.
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Hinh anh dudi day 1a mét vi du ctia M-mode (bén trai man hinh) va B-mode (bén phai man
hinh) khi siéu 4m phodi danh gia déu phdi trugt. M-mode don gian 1a ldy 1 "lat cat" trén
B-mode tuong Gmg véi "cursor line" rdi tir d6 phién gidi "lat cat" d6 theo thoi gian. M-mode
s& bd qua tAt cd moi tht trén hinh anh 2D clia B-mode va chi tap trung duy nhat vao vi tri
dat "cursor line". Ban cé thé thay trén truc Y cach cac cAu tric (mé dwdi da, co va dwdng
mang phdi) twong quan giba hinh anh ché dd M-mode va ché do B-mode. Ban cling c6 thé
thay chuyén dbng twong dbi cla cac cAu trdc nay theo thoi gian (truc X).

Sub Q Tissue: md dudi da; Muscle: co; Pleural line: dwdng mang phdi.
Duéi day la cac bude dé c6 dwge hinh dnh M-mode:

B1: khao sat cdu triic mong mudn dudi dang 2D (B-mode).

B2: bdm vao nut M-mode trén may siéu am dé "cursor line" xuét hién trén man hinh.
B3: dung num xoay dua "cursor line" dén vi tri mubn khao sat.

B4: bAm nat M-mode mot 1an nira dé kich hoat M-mode.

B5: bam nut "Freeze".

B6: sir dung nam xoay dé dwa con tré dén vi tri mong mubn.

B7: bam nut "Measure".

B8: do khoang céch céc cau triic mong mudn.

Duwé6i diy 1a video trinh bay 8 bwéc sit dung M-mode dé do EPSS (E-point Septal
Separation) khi siéu am tim:
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Duéi day 1a video vé cach sir dung M-mode danh gia diu "phdi trwet" va tran khi mang
phoi:

Probe: Phased Armay
Mode: M-Mode

Ché d¢ siéu Am nang cao (Doppler)
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Bén canh B-mode va M-mode 1a hai ché dJ si€u &m co ban, phan nay ban s€ ti€p can cac
mode si€u am nang cao (Doppler). Duéi day 1a hinh anh cua tat ca cadc mode siéu am c6 san:

Thoat dau, cac mode Doppler ndy c6 vé kho hiéu, nhung trén thyuc té, tit ca cac mode
Doppler chi nham muc dich phat hién toc d6 chuyén dong ctia mot vat huéng vé phia dau do
hay di ra xa dau do. Hiéu dugc nguyén 1y nay 1a budc dau tién dé ban thanh thao cic mode
Doppler (xem bai dau tién: Cac nguyén Iy co ban ciia siéu am: vat 1y va anh gia).

Phuwong trinh d¢ 1éch Doppler (Doppler Shift Equation)

Tt ca cac tin hidu Doppler (bat ké ban dang sir dung ché do Doppler niao) déu dugc tin toan
dwa vao phuong trinh d6 1éch Doppler. Duéi ddy 14 hinh anh minh hoa chi tiét cach sir dung
Doppler va mirc do tac dong cua goc kham (angle of insonation) trong viéc xac dinh toc do
dong chay/chuyén dong. Véi bat cir mode Doppler nao, ban phai dit dau do sao cho dong
chay/chuyén dong hudng truc tiép vao dau do (goc kham = 0 d6). Khi ban dat dau do di
chuyén nhiéu hon vé phia goc 90 do, may siéu am s& khong phat hién ra dong chay.
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w =~ VEIOCity of Blood x cos 8 %ocus 11

Angle of i [Beam
Insonation | |

0

Cosine 90° =0
US Beam and Flow
PERPENDICULAR
(NO Doppler Shift)

Cosine0° =1

US Beam and Flow
PARALLEL
(MAX Doppler Shift)

0 =0°
0 =90°

*Complete Doppler Shift eqn = (2 x Velocity of blood x transducer frequency x cos 8)/ Propagation speed

Chung t6i 14y van toc dong chay ctia mau 1am vi du & ddy, nhung cac nguyén 1y nay ciing ap
dung duoc néu ban do chuyén dong co bang Doppler mé.

Do d6, diém quan trong nhat dé cai thién k¥ thuat ciia minh dbi véi bat ky mode Doppler nao
1a dam bao rang hudng dong chay/chuyén dong phai song song véi dau do siéu 4m nhiéu nhat
c6 thé (goc kham 0 dd). Bat ctr goc kham nao 16n hon 25-30 d6 déu s& danh gia thip dang ké
cac phép do cua ban. Néu hudng dong chay/chuyén dong tao véi dau do mot goc 90 do, siéu
am Doppler s& khong doc duoc dong chay/chuyén dong.

Doppler mau (Color Doppler Mode)

Mode Doppler duoc sir dung phd bién nhat 1a Doppler mau. Ché d6 nay cho phép ban quan
sat chuyén dong ciia dong mau trong dong mach va tinh mach dudi mau sic xanh va do trén
man hinh siéu am.

Mot cau hoi thuong gip trong Doppler mau 1a: Cac mau sic nay c6 y nghia gi? Nhiéu nguoi
nghi rang dong mau do 1a dong mach va dong mau xanh 1a tinh mach, day 12 sai léch kién
thirc phd bién nhét. Cau tra 16i dung 1a: Mau PO c6 nghia 13 dong chay HUONG TOI dau
do va mau XANH c6 nghia 1a dong chay di RA XA dau do.
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Nguyén 1y siéu am Doppler mau - C6 thé nhé nhanh bang tir viét tit BART (Blue Away Red
Towards).

Cac buwdc thyc hién siéu Am Doppler mau:

B1: Kich hoat Doppler mau (c6 thé nhan chit C/Color trén may siéu 4m).
B2: Piéu chinh dién tich ving Doppler mau.

B3: Piéu chinh thang van tdc (Scale).

B4: Diéu chinh "Gain".

Céc buoc thuc hién siéu am Doppler mau.
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Duéi day 1a video huéng din cac bude thue hién siéu Aam Doppler mau:

Step by Step Guide to
COLOR Doppler

https://voutu.be/v2uBpsEKte8
Doppler nang lwgng (Power Doppler Mode)
bay 1a mode tuong tu nhu Doppler mau, goi 1a Power Doppler. Mode Doppler nay s€ khong
hién thj mau do hay xanh trén man hinh si€éu am ma chi c6 mdt mau vang duy nhat, biéu thi
su khuéch dai d6i voi cuong do ciia dong chay. Vi vay, ban khong thé biét 1a dong chay dang

huéng dén hay ra xa dau do. Doppler ning lugng nhay hon Doppler mau va dugc ding dé
xac dinh cac dong chay c¢6 van toc thip nhu dong chay tinh mach & tuyén giap hay tinh hoan.

Doppler nang lugng (Power Doppler Mode).
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Cac mode Doppler khac

Mot s6 ban c6 thé cam thiy rang, cac mode Doppler nhu Doppler xung (Pulse Wave),
Doppler lién tuc (Continuous Wave) hay Doppler mé (Tissue) 13 qué "cao cap" dé co thé
ti€p can. Tuy nhién, tat cd cac mode Doppler nay déu c6 chung nguyén ly nhw Doppler mau:
Dau do siéu am chi phat hién dong chdy hodc chuyén ddng HWONG TO'I hodc RA XA né.
Néu dong chay/chuyén ddng hwdng vé dau do thi sé& cé dd Iéch dwong (séng dwong) va
néu n6 hwdng ra xa dau do thi sé cé do Iéch 4m (séng am).

Pulse Wave Doppler
Continous Wave Doppler
Tissue Doppler

a

0>
0>

Ultrasound

N
Beam Angle ALpocus 101

Perpendicular

TOWARDS

Probe AWAY from

Blood or Tissue Probe
Movement

POSITIVE
Deflection

NO Signal
Baseline

NEGATIVE
Deflection

Minh hoa nguyén 1y cia cac mode Doppler.
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Doppler xung (Pulse Wave Doppler)

Doppler xung (PW) cho phép do ludong van toc ctia dong chay tai mot vi tri nhét dinh. Tinh
chat dic biét cua Doppler xung 1a ta co thé chon vi tri chinh xé4c tai noi ma ta muén do van
tbc dong chay dwa vao diéu chinh "ctra s6 mau" (Sample Gate). "Sample Gate" trén man hinh
siéu am thuong 1a 2 duong ndm ngang ngan, song song, nam trén "cursor line", sir dung niim
xoay trén may siéu 4m dé di chuyén "Sample Gate" dén vi tri mong mudn va tién hanh do
van toc dong chay (xem hinh minh hoa bén duéi).

Do van tdc dong chay tai vi tri dat "Sample Gate".

Pulse Wave Doppler ~———\ Pulse Wave Doppler
Blood Flow TOWARDS Blood Flow AWAY from

probe = UPWARD signal probe = DOWNWARD signal

Baseline

Baseline

Dong chay hudng vé phia dau do, cho hinh Dong chay hudng ra xa dau do, cho hinh
anh song duong trén do thi chuyén dong anh song am trén do thi chuyén dong.

Tuy nhién, han ché 16n nhit cia Doppler xung chinh 13 ngudng van tdc téi da (con goi la
Nyquist Limit) ma n6 c¢é thé do dac. Bat ctr dong chay nao c6 van toc vugt qué gidi han nay
(duoc goi 1a gidi han Nyquist) déu s& tao nén tin hiéu nhiéu (alias) trén man hinh siéu 4m. Do
d6, khong nén sir dung Doppler xung dbi véi nhitng dong chay c6 van tdc 16n hon 200cm/s.
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Pay 1a 1i do tai sao ta khong thé ap dung Doppler xung trong truong hop hé/hep van tim
nang. Dudi day 14 vi du vé tin hiéu nhiéu trén Doppler xung:

n

Tin hiéu nhiéu trén Doppler xung

Ung dung phd bién nhit caa Doppler xung 1 do cung luong tim (LVOT VTI) va danh gia
chirc nang tam truong.

Sau day la buéc thwe hién Doppler xung (PW) sau khi c6 hinh dnh 2D:

B1: bam nit Doppler xung trén méy siéu am (nit PW) dé lam xuat hién cursor line.
B2: str dung nut xoay trén may dé dat "Sample gate" & vi tri can do.

B3: bam nit PW mot 1an nita dé kich hoat Doppler xung.

B4: diéu chinh "Gain", "Baseline" va "Scale".

B5: diéu chinh tbc d6 quét - "Sweep Speed" (s6 gidy duoc hién thi trén truc hoanh X,
xem video bén dudi dé dugc hudng dan chi tiét).

B6: bam "Freeze".

B7: dung niit xoay dé chon duoc khung hinh mong muén.

B8: bim "Measure".

B9: do dac thong s6 mong mudn.

Duéi day la video hudng dan chi tiét cach sir dung Doppler xung trén may siéu am dé do VTI
(Velocity Time Integral - Tich phan van toc theo thoi gian) ciia LVOT (budng tong ctia that
trai):
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https://youtu.be/iwp3t7vzPis

Ngoai ra, day la video hwdng dan cach st dung séng xung Doppler dé do rbiloan chirc
nang tam trwong:

'Y
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2 By Badl Bas Bt Baad

Doppler lién tuc (Continuous Wave Doppler)
Doppler lién tuc (CW) twong tu nhu Doppler xung (PW) ngoai trir viéc né khong bi mat tin
hiéu va c6 thé phat hién dong chay co van tdc rat cao (1én dén hon 1000 cm/s). Do d6

Doppler lién tuc 1a Iyra chon téi wu trong danh gia hep/hé van tim.

Khac véi Doppler xung (PW) s& do van tdc tai mot vi tri dit "Sample gate" duy nhat, Doppler
lién tuc s& do van toc tit ca cac diém doc theo vi tri dit "cursor line". Do d6 thit chung ta thu
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duoc 1a van toc dong chay tdi da duoc xéac dinh doc theo "cursor line". Diéu nay vira mang uu
diém va nhuoc diém. Uu diém 14 tin hiéu trén siéu am s& khong bi nhiéu va do duge van tde
dong chay cao, nhung nhuge diém 1a ta khong thé biét van toc dong chay dé dén tir dau. Do
d6 néu co hai dong chay doc theo "cursor line", ta s& khong thé phan biét dugc tin hi¢u cua
dong chay c6 van toc thap so véi dong chay c6 vén tde cao, vi tin hiéu ctia dong chay van toc
cao s& chiém wu thé va "che mo" dong chay van tc thap.

Céc budc thuc hién do Doppler lién tuc (CW) tuong tu nhu do Doppler xung. Khi kich hoat
CW, s& xuat hién "cursor line" va "sample gate", nhung vi tri d4t "sample gate" khong quan
trong, vi may s& do vén toc dong chay trén toan bo "cursor line".

Cac budc thyc hién siéu am Doppler lién tuc (CW):

B1: bim nat Doppler lién tyc (nat CW), dudng "cursor line" xuét hién.

B2: dung num xoay dua "cursor line" dén vi tri can do (vi tri "sample gate" khong
quan trong).

B3: bam nat CW lan nira dé kich hoat Doppler lién tuc.

B4: diéu chinh "Gain", "Baseline" va "Scale".

B5: diéu chinh "Sweep Speed".

B6: bim "Freeze".

B7: dung nit xoay dé chon duoc khung hinh mong muén.

B8: bam "Measure".

B9: do dac thong s6 mong mubn.

Duéi day 1a vi du do dong hé qua van 3 14 (TR - tricuspid regurgitation) bang Doppler lién
tuc (CW). Luu y 1a Doppler CW c¢6 thé do dugc tdc do cao ciia ludng trao ngugc niy
(344cm/s)

Hé van 3 14 (Tricuspid Regurgitation) - Doppler lién tuc (CW).

Doppler mo (Tissue Doppler Imaging - TDI)
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Bay gio chung ta hiy cung tim hiéu cach sir dung Doppler mo.

Mot tin vui 1a tit ca nguyén 1y 4p dung cho Doppler xung (PW) déu co thé 4p dung cho
Doppler mé (TDI). Thuc té 13, Doppler mé (TDI) 1a mot dang Doppler xung cho phép ta do
téc d6 cham hon nhiéu cua chuyén dong cia mé/co (1 - 20 cm/s) so voi Doppler xung do tdc
d6 nhanh hon nhiéu ctia mau (30 - 200 cm/s).

Céach str dung Doppler md cé su khac nhau gitta cdc may si€u am, nhung thong thuong chi
can nhin nat/nam c6 chir “TDI” (Tissue Doppler Imaging) trong khi dang trong ché do
Doppler xung (PW).

Duwéi day la cac buéc thue hién Doppler moé (TDI):

BI:
B2
B3:
B4:
B5:
B6:
B7:
BS:
B9:

bam niit PW (Doppler xung) trén may siéu am.

: dung nim xoay di€u chinh "Sample gate" t4i1 vi tri can khao sat.

bam nut TDI dé kich hoat Doppler mo.

diéu chinh TDI "Gain", "Baseline" va "Scale".

diéu chinh "Sweep Speed".

bam "Freeze".

dung niim xoay dé chon dugc khung hinh mong mudn.
bam "Measure".

do dac thong s6 mong mudn.

Duéi day l1a video huéng dan sir dung Doppler mé dé do medial e’ nham danh gia chuic ning

tam truong:
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Mot s6 cai dit Doppler khac: Wall Filter, Steer va Angle Correction

Khi ta sit dung mot trong cac mode Doppler ndy, ban c6 thé t6i uu hinh anh si€u am bang
cach diéu chinh c4c nit/niim siéu am sau:

1. Wall Filter: giam tin hiéu dong chay van toc thap, duoc sir dung dé 1am giam tin hiéu
nhiéu trén hinh anh Doppler.

2. Steer: diéu chinh khung Doppler mau, khi ban khong dé c6 dugc goc tdi uu.

3. Angle Correction: ap dung cho Doppler xung, tinh chinh goc cta "sample gate" khi
ban khong dé c6 dugc goc thi wu.

Dudi day la video hudng dan cach sir dung cac nut trén:

Advanced Doppler Settings:

Wall Filter
Steer
Angle Correction

Tém tit

T6i hy vong ban thiy bai viét ndy hitu ich! Sau day 13 video tom tit cach st dung dau do,
nim/nat bam va cac ché d6 siéu am duoc st dung phé bién nhéat:

https://trungtamthuoc.com/


https://youtu.be/KfGIkbE_7Yo
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