-

Lisuog..

ISUOG GUIDELINES

GUIDELINES

HUONG DAN THU'C HANH ISUOG (CAP NHAT):
SIEU AM DOPPLER TRONG SAN KHOA

Hoi dong chuan mwc l1Am sang
(Clinical Standards Committee - CSC)

Hiép héi siéu 4m san phu khoa quoc té (ISUOG) la
t6 chirc khoa hoc hoat dong véi tiéu chi ho tro
thwc hanh 1am sang, gido duc va nghién cttu dat
tiéu chudn cao trong linh virc chdn doan hinh dnh
cda nir gidi. Ho6i dong chuidn muc 1am sang (CSC)
c6 vai tro dwa ra cac Hwéng dan thuc hanh va cac
Tuyén bé dong thudn, dwoc xem la tot nhit tai
thoi diém ban hanh. Mic du ISUOG da c6 ging hét
strc d€ ddm bdo do chinh x4c clia Hwéng dan, tuy
nhién khong mot ai, bat ky nhan vién hodc thanh
vién cta hiép hoi chiu trach nhiém phap ly vé hau
qua cta cac dir liéu, y kién hodc tuyén bé khong
chinh xac do CSC dwa ra. Tai liéu do CSC dwa ra
cling khong nham muc dich thiét 14p mot tiéu
chuin phép ly vé cham séc sirc khoe vi viéc ap
dung c6 thé bi tdc dong bdi hoan canh cta tirng
treong hop cu thé va ngudn lwc san co cla tirng
khu vue. Cac Heéng dan nay dwgc ISUOG chip
thuén lvu hanh mién phi (info@isuog.org).

PHAM VI TAI LIEU

Tai liéu ndy hwéng dan thuc hanh siéu am
Doppler nham danh gid tuin hoan nhau-thai.
biéu quan trong nhit la tranh ti€p xic nang
lrong siéu 4m qua mirc gy anh hwdng dén phoi
thai hoac thai nhi, dac biét trong giai doan sé¢m
ctia thai ky. O’ giai doan nay, siéu 4m Doppler chi
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nén dwoc thye hién khi c¢6 chi dinh 1am sang véi
mic nang lwgng thap nhit cé thé. ISUOG da cong
b6 “Huwdéng din siéu &m Doppler & thoi diém thai
tir 11 dén 13 tudn 6 ngay” 1. Khi danh gia Doppler,
chi s nhiét nén < 1 va thoi gian tiép xtc 1a ngan
nhat c6 thé, thwong khéng qua 5-10 phut.

Huwéng din nay khéng nham muc dich dwa ra
cac chi dinh 1am sang, thoi diém danh gia Doppler
thich hop trong thai ky, cling nhw dién giai cac
diu hiéu hay viéc st dung Doppler trong thuc
hanh siéu am tim thai. Muc tiéu cia ban hwéng
dan 12 mo6 t& siéu Am Doppler xung va cac dang
Doppler khac ctia né: Doppler phé, Doppler mau
va Doppler nang lwong, la cac loai Doppler
thwong dwoc st dung dé danh gia tuin hoan me -
thai nhi. Ching t6i khong mo ta ki thuat Doppler
lién tuc, do ky thuat nay thwong khong dwoc trng
dung trong trong siéu am san khoa. Tuy nhién,
treong hop thai nhi c6 bat thwong véi van toc
dong chdy qua cao (nhw hep dong mach chu hoac
hé van ba 13), Doppler lién tuc c6 thé giup xac
dinh chinh x4c van toc toi da nho tranh dwoc hién
twong vt ngwdng (aliasing).

Cac ky thuat va thwc hanh dwoc mo ta trong
Huwéng dan da dwoc lwa chon @€ gidm thiéu t6i da
sai s6 do lwong va cai thién hiéu qud, tuy nhién
chung c6 thé khong ap dung dwoc trong mot so
trredong hop 1am sang hodc quy trinh nghién ctru.

Chi tiét cia cdc mirc do khuyén cdo st dung
trong Hwéng dan duoc trinh bay & Phu luc 1.
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CAC KHUYEN CAO

May siéu 4m nao nén dwoc sir dung dé danh
gia Doppler tuian hoan nhau - thai?

e May siéu am nén cé chirc nang Doppler mau va
Doppler ph6é véi man hinh hinh hién thi thang
do véan toc, tan so 1ap lai xung (PRF) va tan s6
siéu am Doppler (MHz).

e Nén hién thi chi s6 co hoc (MI) va chi sé nhiét
(TI) trén man hinh siéu 4m va theo nguyén tic
ALARA (thap nhit c6 thé chdp nhin dwoc) trong
qué trinh thim kham nhdm dadm bao an toan
cho thai. (GOOD PRACTICE POINT)

e Hé théng may siéu 4m can c6 biéu do6 dwong
vién van t6c t6i da (MVE) hién thi toan bd hinh
dang séng pho Doppler.

e MVE c6 thé do tw dong tw dong hodc bang tay.

e Phin mém hé thong c6 thé danh gid dwoc vin
téc dinh tAm thu (PSV), van téc cubi tAm treong
(EDV) va véan toc t6i da theo thoi gian trung
binh (TAMX) tir MVE; tinh dwoc cac chi sé
Doppler thwong st dung, nhuw chi sé xung (PI)
va khang tré (RI) va ty s6 van téc dinh tim
thu/van t6c dinh tdm trwong (ty s6 S/D).
(GOOD PRACTICE POINT)

Cac dac diém Kky thuit co ban

Tat cac cac phwong thirc siéu am Doppler déu
dwa trén ba nguyén tic co ban. (1) Cau tric
chuyén déng lam thay doi tin s6 va bién do tin
hiéu cda so6ng siéu 4m phan xa. Cau truc chuyén
dong cta thai khong chi c6 mau, ma con bao gom
thanh mach mau hoac moé cda thai nhi. (2) Phan
tich thanh phan tin hiéu séng phan xa dwoc st
dung trong cdc phwong thirc siéu am Doppler
khac nhau: sy thay d6i tin s6 d6i véi Doppler
mau c6 dinh hwéng va Doppler phd, va su thay
déi vé bién do ddi vai Doppler nang lwong (PDU).
(3) Phwong thirc Doppler nang lwgng va Doppler
mau déu 1a ky thuit xung, trong khi Doppler pho
c6 thé 1a xung hoac lién tuc.

PRF hodc thang do 1a tin s phat tin hiéu siéu
am (xung) thip cho phép cac tin hiéu tir muc tiéu
di chuyén v&i toc d6 chAm dén dau do trwdc khi
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phat xung ti€p theo, trong khi PRF cao chi cho
phép dau do thu nhén céc tin hiéu c6 van tdc cao.
Do loc thanh (wall filter) 1a ngwdng tin s6 ma tai
dé tin hiéu c6 tan s6 thiap hon khong dwoc hién
thi trén man hinh siéu 4m. Gain la sy khuyéch dai
cda cac tin hiéu. Chat lwong va kha nang hién thi
hinh anh cta cic phép do c6 thé dwgc cai thién
nho kién thic vé cai dit va cach diéu chinh
Doppler.

Lam thé€ nao dé€ tdi wu héa sw thu nhén tin
hiéu Doppler?

Siéu dm Doppler ph6 dang xung (Spectral pulsed-
wave Doppler ultrasonography)

e Nén thwc hién khi thai nhi khong ctr dong,
khong thé, va néu cin thiét cé thé cho thai phu
tam thoi nin thé.

e Khéng can thiét phai phé Doppler mau, mac du
noé rat co ich trong viéc xac dinh mach mau can
khao sat va hwéng dong chay.

e Goc Doppler ly twdong la trung véi hwéng cia
dong chay (tirc bang 0°). Diéu nay nham dam
bao diéu kién tét nhit dé danh gia chinh xac van
toc va dang séng. C6 thé chap nhan sai léch goc
nhd, géc Doppler 10° twong &ng sai léch van toc
khoang 2%, trong khi goéc Doppler 20° twong
tirng v&i sai léch vain téc khoang 6%. Khi van toc
tuyét doi la thong s6 quan trong (vi du dong
mach ndo gitta (MCA)) va géc Doppler khong
thé dat dwoc goc gan bang 0° cho du da c6 gang
do 13p lai thi c6 thé hiéu chinh goc, can dwa vao
két qua siéu &m gdc Doppler hiéu chinh va van
toc do duwoc.

e Nén bat dau vi clra s6 Doppler twong ddi rong
dé dam bao ghi nhian dwgc van toc 1én nhit
trong toan bd xung. Néu c6 mach mau khac giy
nhiéu, c6 thé diéu chinh cira s6 Doppler nhé lai.
Can lwu y rang cta sé Doppler chi c6 thé gidm
theo chiéu cao chi khéng giam theo chiéu rong.

e Twong tw nhuw siéu Am trang den, khd ning
xuyén thiu va do phan gidi cia chum tia
Doppler c6 thé dwoc ti wu bang cach diéu
chinh tan s6 (MHz) dau do.
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e St dung ché do loc nhiéu thanh mach mau (con
goi la ‘loc van toc thap’, loc chuyén dong thanh
mach’) dé€ loai bé nhiéu do chuyén ddng cla
thanh mach mau. Thwong cai dit & mkc thip
nhat c6 thé (< 50-60 Hz) nham loai bo tin hiéu
nhiéu tin s6 th4p tir cAic mach mau ngoai vi. Khi
st dung ngudng loc cao hon, cé thé thiy khoang
trong gitta dwong co ban va cac tin hiéu
Doppler lam xuit hién anh gid mat séng cudi
tam trwong (EDV) (Hinh 4b).

¢ D0 loc thanh cao gitp thu dwgc MVE vién ro tir
cac cau tric c6 dong chdy van toc cao nhw dong
mach chu, déng mach phoi. Po loc thanh thip cé
thé gay nhiéu va xuit hién anh gid gan véi
duwong co ban hodc sau khi van dong.

e Téc d0 quét ngang ctia Doppler phai da nhanh
dé tach biét cac séng lién tiép. Ly twdng 1a chi
hién thi tir 4-6 (nhwng khong qua 10) séng trén
man hinh siéu 4m. Téc d6 quét tir 50-100mm/s
phu hgp véi nhip tim thai te 110-150 1/p.
(GOOD PRACTICE POINT)

e Nén diéu chinh PRF phu hop v&i mach mau can
danh gia: PRF thip cho phép danh gia va do
lwong chinh xac cadc dong chay van téc thip, tuy
nhién diéu nay sé tao xao anh khi gap dong chay
van toc cao. Dang song phai chiém it nhit 75%
man hinh Doppler (Hinh 3). (GOOD PRACTICE
POINT)

e Nén do lap lai, dac biét khi c6 sw khac biét giira
cac lan do. Két qua nén st dung cac so do vdi ky
thuat do tot nhat (ban ghi c6 MVE cao nhat).
(GOOD PRACTICE POINT)

e Hau hét cdc mdy siéu 4m hién thi gia tri trung
binh cac chi s cua ba séng thu dwoc lién tiép.

e D€ tang chat lwong hinh anh cta séng Doppler,
can doi chiéu thuwong xuyén hinh anh siéu 4m
trdng den hodc Doppler mau v&i Doppler xung
theo thoi gian thyc (thwong thi khi ghi hinh
Doppler xung, hinh anh trén siéu 4m trang den
hai chiéu (2D) va/hodc Doppler mau sé dirng
lai).

e Dam bao dat ctra s6 ghi hinh chinh x4c va téi wu
hoa song Doppler thu dwoc trén hinh anh 2D
bang cach liang nghe 4m thanh tir sw thay ddi
song Doppler qua loa.

ISUOG GUIDELINES

e Viéc stt dung dong thoi siéu 4m tridng den,
Doppler mau va Doppler phé (triplex mode)
anh hwdng dang ké dén chat lwong dir liéu thu
dwoc do d6 khong dwoc khuyén khich.

e Can diéu chinh gain Doppler dd dé c6 thé nhin
thdy r6 séng Doppler, khong c6 xdo anh & man
hinh hién thi.

e Khong nén dao ngwoc hién thi Doppler vi can
danh gia hwéng ciia dong chay khi khao sat tim
thai va cac mach mau lén. Théng thudong, dong
chdy hwéng vé dau do hién thi mau dé va song
Doppler & bén trén dwong co ban, ngwoc lai
dong chdy di xa diu do hién thi mau xanh va
séng Doppler & bén dwéi duwdng co ban. (GOOD
PRACTICE POINT)

Siéu am Doppler mau cé dinh hwdéng (Color
directional Doppler ultrasonography)

e So v&i siéu Am trang den, Doppler mau lam ting
tong nang lwong phat ra. Do phan giai hinh anh
Doppler mau tang lén khi gidm kich thwéc hop
mau. Can than thian danh gia MI va TI khi thay
déi kich thwdc va dd sdu hop mau.

e Tang kich thwéc hdp mau ciing lam kéo dai thoi
gian xt ly va lam gidm tdc d6 khung hinh, do d6
nén chinh kich thwéc hop mau nhé nhat cé thé
va chi dé & khu vwce can khao sat.

e Diéu chinh thang vin toc hodc PRF twong trng
v&i van toc dong chay cua mach mau. Khi PRF
cao, nhirtng mach mau cé van toc dong chay thap
sé khong dwoc hién thi. Khi diéu chinh PRF
thép, hién twgng vwrot ngudong sé hién thi duédi
dang chong dnh cta cidc mau sic khac nhau va
hwéng dong chay khong ro rang.

e Ciing giong nhu siéu 4m trang den, do phan giai
va kha nang xuyén thiu cda siéu 4m Doppler
mau phu thudc vao tin s6 siéu dm. Nén diéu
chinh tin s6 & ché do Doppler mau thich hop dé
toi wu héa tin hiéu.

e Nén diéu chinh gain dé tranh hién twong nhiéu
va 4nh gia (hién thi ngau nhiéu cic chAm mau
trén nén cia man hinh).

e Diéu chinh bo loc dé loai bé nhiéu & khu vuc can
khao sat.
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e Goc siéu 4m anh hwdng dén hinh anh Doppler
mau, dé dat dwgc goc Doppler tot nhat, can diéu
chinh vi tri dat dau do phu hop véi mach mau
hodc khu vuc can khao sat.

Siéu am Doppler ndng lwong (Power Doppler
ultrasound - PDU) va Doppler ndng lwong cé dinh
hwéng( directional Power Doppler ultrasound)

e Nguyén ly co ban cua PDU va PDU c6 dinh
hwéng twong ty nhw siéu am Doppler mau cé
dinh huwéng.

¢ PDU nhay vé&i dong chdy c6 van téc thap hon so
véi Doppler mau cé dinh huwéng.

e PDU phat hién nhitng thay déi vé nang lwong
cua cac tin hiéu Doppler.

e Goc Doppler it bi &nh hwéng khi danh gia bang
PDU so vé&i Doppler mau. Tuy nhién can téi wu
hoa ky thuat ghi hinh twong ty khi danh gia
PDU c6 dinh hwéng.

e Khong c6 hién twong viot ngudng khi danh gia
bang PDU (trir PDU c6 dinh hwéng). Tuy nhién
PRF qué thdp c6 thé dan dén nhiéu va anh gia.

e Cin gidm gain d€ han ché khuéch dai nhiéu
(mau dong nhat trén man hinh siéu 4m). Chirc
nang tich hop hinh anh (Persistence hay Frame
averaging) ciing nén dwoc diéu chinh, gidp lam
min va tang chit lwong hinh anh thu dwoec.
Persistence cao cung cip thém théng tin PDU tir
hinh anh truéc dé tuy nhién sé lam giam téc do
khung hinh, trong khi khéng cé persistence gitup
quan sat nhirng thay déi dong trong moi khung
hinh. Persistence cao cling c6 ich khi danh gia
mirc d6 twdi mau cia vung can khao sat.

Ky thuat khao sat Doppler dong mach tir cung

Xac dinh vi tri nhanh chinh dong mach tx cung
canh cho ndi c6 - than tir cung bang cach st dung
Doppler mau theo thoi gian thwc. Khao sat
Doppler & gan vi tri nay c6 thé bang dwong bung?
hodc dwong am dao3-5. Dang séng Doppler dong
mach ti cung ban dinh lwong thuwong dwoc st
dung hon vi van toc tuyét doi c6 it hodc khong c6
gia tri vé l1Am sang . Cac phép do phai dwgc thuc
hién & ca hai bén (dong mach t&r cung phai va
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trai), va ghi nhin c6 hién dién khuyét tién tim
trwong hay khong. (GOOD PRACTICE POINT)

Khuyét tién tim truwong (Notching) la biéu mot
bi€u hién cta gia ting strc can thanh mach. Trén
Doppler xung, diu hiéu nay dic trung boi sw
gidm van téc & giai doan dau tAm trwong, truéc
van toc dinh 4m truwong. Mrc d6 niang dwoc thé
hién bang dd siu cta khuyéts.

Khdo sdt Doppler dong mach tir cung ¢ quy 1 thai
ky (Hinh 1)

1. Siéu dm qua dwong bung

e Thuc hién mat cat doc giira tir cung va xac dinh
kénh c6 tir cung.

e Di chuyén dau do sang bén cho dén khi thay
dam réi mach mau canh c6 ti cung.

e St dung Doppler mau xac dinh dong mach ti
cung, 1a mach mau hwéng di 1én vé phia than ti
cung.

e Nén do tai vi tri trwéc khi dong mach tr cung
phan nhanh thanh cac dong mach cung.

PSV gidm dan tir dong mach t& cung dén cac
dong mach cung, do dé néu PSV<5th (60cm/s)’
nguoi lam siéu Am can danh gia lai vi tri dit clra
s6 Doppler.

Thuwc hién thao tac twong tw véi dong mach tir
cung phia d6i bén. Cach st dung mat cat ngang dé
danh gia tin hiéu Doppler dong mach tir cung da
dwoc mo tas8, cho thiy kha nang hién thi va gia tri
twong dwong véi mit cat docd10

Rt Ut-SID

RtULP1

Rt Ut-RI 0.70
Rt Ut-MD 1847cmis

RtUt-TAmax 32.59cmls

Rt Ut-TAmean
RtUtHR

Hinh 1 Doppler xung cia ddng mach tir cung qua siéu
am nga bung & quy 1 thai ky.

Ultrasound Obstet Gynecol 2021.



2. Siéu dm qua dwong am dao

e Nén thyc hién khi bang quang khong c6 nuwéc
ti€u va & tu thé san phu khoa.

e Dau do nén dwoc dat & tai cung trwdec, sau do di
chuyén sang hai bén dé danh gid cac dam réi
mach mau canh c6 t& cung. Cac bwéc thyc hién
tiép theo twong tw véi ky thuit siéu 4m qua
duong bung.

e Cin cin thian dé tranh khao sat nhim védi cac
déng mach c6 t& cung 4m dao (chay theo hwéng
tlr trén xudng) va cac déng mach cung.

Khdo sdt Doppler dong mach tw cung & quy 2 va
quy 3 thai ky (hinh 2)

1. Siéu dm qua dwong bung

e Dit diu do theo chiéu doc & mot phan tw dwdi
0 bung va huwdng vao phia trong. Doppler mau
gidp xac dinh dong mach t cung khi né bt
chéo dong mach chau ngoai.

¢ Dong mach tr cung thuwdng chay doc theo canh
bén than t& cung va hwéng vé phia day ti cung.
Nén diéu chinh dau do theo huwdéng ctia dong
mach tir cung dé goc Doppler & vi tri toi wu.

e Dit ctra s6 Doppler cach diém bat chéo 1cm vé
phia ha lwu dong chay.

e O mot sO treong hop, ddng mach tit cung phan
nhanh truwdc khi bat chéo dong mach chiu
ngoai. P6i véi nhirng tredng hop nay, ctra s6
Doppler nén dit & vi tri trwéc chdé phan nhanh
ctia dong mach tir cung.

e Thyc hién thao tac twong tw véi dong mach tir
cung & phia doi bén.

e D6i v&i nhitng trweong hop thai 16n, t& cung
thwong xoay phai, do dé dong mach tir cung trai
khong chay doc theo than tir cung nhw dong
mach tir cung phai.

2. Siéu @m qua dworng dm dao

e Nén thwc hién khi bang quang khong c6 nuwéc
ti€u va & tu thé san phu khoa.

e Diu do dat & tai cung bén va st dung Doppler
mau dé xac dinh vi tri cia dong mach tr cung,
ngang mirc 16 trong c6 tir cung.
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e Thuc hién thao tac twong tw doi véi dong mach
tlr cung phia d6i bén. Nén nhé rang gia tri tham
chiéu cho céc chi s6 Doppler ctia dong mach t&
cung phu thuodc vao tirng phwong phap do, do
d6é can chon bang tham chiéu phu hgp (cho
dudng bung? hay dwdng am dao®). Ngoai ra chu
y str dung cung ky thuét Doppler dung dé thiét
14p bang tham chiéu.

bo6i véi nhitng phu nir ¢6 di dang tr cung bam
sinh, danh gid va dién giai cic chi s6 Doppler
dong mach t cung la khong dang tin ciy vi tat ca
cac nghién ctu dwoc céng bo dén nay déu dwoc
cho la thuc hién & nhirng phu nit c6 t&r cung binh
thuwong. (GOOD PRACTICE POINT)

Hinh 2 Doppler xung cia dong mach tir cung qua siéu
am nga bung & quy 2 thai ky. Binh thwong (a) va bat
thwong (b) véi dau hiéu “notch” (mii tén).

Ultrasound Obstet Gynecol 2021.
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Ky thuit khao sat Doppler dong mach rén

C6 sy khac biét dang ké chi s6 Doppler tai vi tri
day rén cam vao banh nhau, & cic quai rén tw do
va tai vi tri cAm vao thanh bung thai nhill. Chi s6
tré& khang cao nhit 1a tai vi tri cAm vao thanh
bung thai nhi va tinh trang ddo ngwoc hodc mat
song tam trwong dong mach ron thwong thiy dau
tién & vi tri nay. Gia tri tham chiéu cta cac chi so
Doppler dong mach rén cho tirng vi tri cu thé da
dwoc cong boll13, PE don gidn va dong bd hoa,
thong thuwdng nén do tai vi tri cac quai tw do.
(GOOD PRACTICE POINT)

Viéc danh gia Doppler & vi tri quai rén tw do da
dwoc biét dén tir 1du va mang lai nhiéu lgi ich vé
mat 1am sang. Tuy nhién, & nhitng trweong hop da
thai, va/hodc khi so sanh s6 do trén cing mét thai
& cac lan siéu Am khac nhau, ta nén chon vi tri co
dinh ctia day rén (cim vao banh nhau, cim vao
thanh bung hodc phin diy rén di trong 6 bung
thai nhi). Can s dung bang tham chiéu phu hop
déi véi tirng vi tri khao sat.

Hinh 3 minh hoa cic dang séng dong mach rén
dat chuin va khéng dat chuin, hinh 4 minh hoa
anh hwong ctia loc nhiéu thanh mach mau.

Lwu y rang & nhitng trudng hop da thai, viéc
danh gia Doppler dong mach rén c6 thé gap thach
thirc vi khé xac dinh day rén dang khao sat thudc
vé thai nao. Do d6 déi véi nhirng treong hop nay,
ta nén khao sat day rén & vi tri cdm vao thanh
bung thai nhi. Tuy nhién tré& khang cua dong
mach rén tai vi tri nay cao hon & cic quai ron ty
do va vi tri day rén cam vao banh nhau, nén viéc
st dung mot bang tham chiéu phu hop la diéu cin
thiét. (GOOD PRACTICE POINT)

O’ nhitng thai nhi day rén cé hai mach mau,
kich thwéc dong mach ron duy nhit luén 1é6n hon
kich thwéc dong mach rén ctia nhirng trweong hop
thai nhi cé hai dong mach & bat cir tudi thai naol4.
St dung cac bang tham chiéu thong thuwong dé
dién giai két qua & cic treong hop nay cin cin
trong vi sy khac biét vé mat huyét dong. (GOOD
PRACTICE POINT)
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Hinh 3 Cic séng Doppler xung ctia déng mach rén:
khong dat chuln (a) va dat chuin (b). Chit lwong hinh
anh sé dwoc cai thién bang cach giam tan sé ldp lai
xung (PRF) dé phdéng dai hinh anh soéng trén man
hinh, bén canh d6 diéu chinh t6c d6 quét sao cho man
hinh chi hién thi tir 3-9 song.

Ultrasound Obstet Gynecol 2021.



Hinh 4 Cic séng Doppler xung dong mach rén thu
dwoc trén cung moét thai nhi: (a) dang soéng binh
thwong véi dd loc nhiéu thanh mach thap va (b) Séng
c6 van toc dong chdy tim trwong rit thap va khong cé
tin hiéu & dwong co ban, vi diéu chinh loc nhiéu thanh
mach khong chinh xac (qua cao).

Ky thuat khao sat Doppler dong mach nao giira

e Hién thi va phéng dai mit cit ngang nio, qua
d6i thi va canh xwong buém.

¢ St dung Doppler mau dé xac dinh da giac Willis
va dong mach ndo gitta gin dau do, ngay phia
dwdi mit phang qua doi thi (hinh 5).

e Clra s6 Doppler nén dwoc dat & vi tri 1/3 gan
clia dong mach nio giira, gan chd xuit phat tir
dong mach canh trong!s (van toc dinh tdm thu
sé giam dan khi di ra ngoai bién). (GRADE OF
RECOMMENDATION: C)

e Nén diéu chinh goc gitra chum tia siéu dm va
dong chay sao cho gan bang 0 (hinh 6).

e Tranh dé diu do qua mirc 1én dau thai nhi vi ¢
thé gy tang PSV, gidm EDV va ting PI16,
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Hinh 5 Ban d6 Doppler mau ctia da giac Willis.

e Nén ghi nhan it nhat 3 séng va khong qua 10
song lién tiép. Diém cao nhit cua séng la PSV
(cm/s).

e PSV ¢4 thé do bang tay hodc tw dong. PI thwong
dwoc do tw dong, tuy nhién phwong phap do
bang tay ciing dugc chdp nhan. Trén thuc té,
phuwong phap do bang tay thuomng dwoc sir dung
trong nhitng nghién ctu danh gia vai tro cta
PSV dong mach nio gitta nham phat hién tinh
trang thi€u mau & thai nhis.

e Chon bang tham chiéu phtu hop dé phan tich két
qua va nén st dung cung ky thuat do dac dung
dé thiét 1ap bang tham chiéu.

e Si thong nhit vé két qua do lwong PI dong
mach ndo gitta & nhirng ngwdi do khac nhau chi
& mirc trung binh. Khodng 95% sw khac biét PI
gitta nhitng ngwoi do khac nhau dao dong twr
+0.91 dén -1.14, v&i clra s6 Doppler dat tai vi tri
1/3 gan ctia dong mach nio gitra phia gan dau
do. Uéc tinh trong 30% trwong hop, sw khac
biét PI16n hon 0.517. Do d6 nén do nhiéu lan dé
danh gia chinh xac hon.

e Trong thuwc hanh 1am sang, gia tri PSV khi do &
dong mach néo gitra gan diu do kha twong dong
véi nhdnh & xa dau do'819. Nén doi véi nhirng
trwong hop goéc Doppler bing 0 dat duoc dé
dang hon & dong mach nio giitra xa dau do, ta c
thé khao sat nhanh nay dé thay thé (hinh 7).
(GRADE OF RECOMMENDATION: C)
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DA-RI 0.82
DA-MD 9.52cm/s

DA-TAmax 25.07cmis
1561bpm

DA-HR

Hinh 6 Doppler xung binh thwong cia dong mach ndo
gitta. Chu y goc Doppler dwoc chinh sao cho gan bang
0o.

Hinh 7 Doppler xung clia ddng mach nio gitta nam &
phia xa dau do. Chu y géc Doppler la 00.

Ty s6 ndo - nhau va ty s6 rén - nio
(CerebroPlacental Ratio and the
UmbilicoCerebral Ratio)

e U'ng dung lam sang cla ty sé Doppler nio -
nhau (CPR) théng qua hai co ché sinh ly. Mot
mat, ty s6 CPR phan anh sy tai phin b6 dong
mach do co thé wu tién twdi mau cho nio dé dap
rng v&i tinh trang thiéu mau cua thai nhi (goi la
“brain sparing”). Bén canh d6, ty s CPR con la
sw khuéch dai vé mit toan hoc anh hwdéng cua
bat thwong huyét dong tudn hoan rén va tuin
hoan ndo, cé twong quan gin hon véi dp suit
riéng phan oxy cua thai (p02) so véi tirng chi sé
nao hoac nhau don 1620-22,
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e Ty sO clia cac chi s0 Doppler giita tudn hoan
déng mach ndo va dong mach rén dwoc tinh
toan theo nhiéu cich khac nhau, théng qua st
dung cac chi s6 ciia dong mach ndo gitra, dong
mach nio trwéc, dong mach dét song va dong
mach canh trong. Chi s6 cia dong mach rén nén
duoc st dung & mau sd hon 13 tir s6 va st dung
cac chi s0 PI hodc RI dé phan tich ban dinh
lwong cac dang s6ng?1.23-26,

e Cic bang chirng khoa hoc tir trwdc téi nay cho
thay chi s6 don gidn thuwong dwgc st dung nhat
la ty s6 PI dong mach nio gitra/PI déong mach
ron (viét tat 1a CPR) va ty s6 phd biét thir hai la
ddo nguwoc cua CPR, tirc PI dong mach rén/PI
déng mach nio gitra (hay ty s6 ron - ndo UCR).

e Khi tinh ty s6 CPR hodc UCR, cac chi so thu dwoc
tir dong mach rén va dong mach nio gitra phai
tudn theo cac ky thuat do da mo ta & trén.
(GOOD PRACTICE POINT)

e Bang tham chiéu cua ty s6 CPR hodc UCR nén
dwa theo tudi thai hon la st dung mét nguong
(cut-off) c6 dinh. (GOOD PRACTICE POINT)

Ky thuit khao sat Doppler 6ng tinh mach

e Ong tinh mach (DV) ndi phin trong gan ctia tinh
mach ron véi phan bén trai tinh mach chd dwéi,
ngay dudi co hoanh. C6 thé xac dinh DV bang
cach hién thi vi tri n6i nay trén siéu 4m den
trang (& mat cat doc giita theo mit phing doc
than thai nhi hay & mit cit chéo ngang qua
phin trén 6 bung)?2s.

¢ Doppler mau cho thiy dong chay c6 van toc cao
(hién twong vwot nguwdng) & vi tri ngang qua
chd hep 1a dic diém nhan dang ctia DV va gitp
xac dinh vi tri chudn dé dat ctra s6 Doppler2°.

e Cac thong s6 Doppler ctia DV dat dwoc ly twdng
khi st dung mat cit doc gitta qua bung thai nhi
khi ndm ngtra, vi c6 thé dé dang diéu chinh séng
siéu 4m tao goc nhd nhat véi dong chay cla ong
tinh mach (hinh 8). Mt cdt doc gitra cling c6 thé
thuc hién khi thai nhi ndm sip nhung thao tac
khé khan hon. Mit cat chéo ngang c6 thé s
dung d€ khao sat DV du thai nhi ndm sip hay
ngtra, tuy nhién kh6 diéu chinh géc Doppler dé
dat dwgc van toc tuyét doi.
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e O nhitng thai nho va thai ky c¢6 nguy co, can
gidm Kkich thwéc cia clra s6 Doppler dén mic
can thiét dé dam bdo ghi nhin dwoc vin toc
thap nhat cia DV trong ky nhi co (hinh 9).

¢ Dang séng ctia DV thuwong la séng ba pha, tuy
nhién mot so trweong hop (du hiém) séng hai
pha hodc khong c6 pha nao ctia DV da dwoc ghi
nhan & nhirng thai nhi khée manh?28

e Van toc séng twong doi cao, dao dong tir 55-
90cm/s & ntra sau thai ky, thip hon & nhirng
thai sém.

ISUOG GUIDELINES

ED 36.45 am/s
TAMAX 58.10 cm/s|

Hinh 8 Doppler 6ng tinh mach & mit cit sagittal véi
goc Doppler bang 00, khong st dung thanh diéu chinh
géc. PO loc nhiéu thanh mach thip (miii tén) khong
anh huéng téi séng a (a), ndm kha xa duwong co ban.
T6c dd quét cao cho phép hién thi chi tiét sy thay doi
cua van toc.

Hinh 9 (a) Doppler xung 6ng tinh mach cho th4y ting chi s6 xung & thai 36 tuan. Tin hiéu nhiéu doc theo dudng
co ban gy khé khan cho viéc xac dinh c¢é tinh trang ddo ngwoc song a trong ki nhi co hay khong (dau mdii tén).
(b) Lam lai Doppler xung v¢&i ting nhe dd loc nhiéu thanh mach (mii tén) gitip cai thién chit lwong hinh anh va
cho phép hién thi roé rang séng a dao ngwoc trong ki nhi co (miii tén).

Nén str dung cac chi s6 nao?

Ty 1& S/D, RI va PI la ba chi s6 dwgc biét dén
nhiéu nhat dung dé mo ta cac dang séng cua vin
toc dong chdy dong mach. Cac chi s6 nay c6 méi
twong quan chdt ché véi nhau. RI va ty 1é S/D
bi€u thi méi quan hé gitra van toc dinh tim thu
PSV (Peak Systolic Velocity) va van toc cudi tim
trwvong EVD (End-Diastolic Velocity). RI = (S -
D)/S, ty s6 S/D = S/D (S 1a vén téc dinh tdm thu
va D la van tdc cudi tAm trwong). PI dwa trén PSV,
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EDV va vin tdc toi da theo thoi gian trung binh
trong mot chu chuyén tim (PI = (S - D)/TAMX,
trong d6 S 1a vin téc dinh tAm thu, D 1a van téc
cudi tAm treong va TAMX la vén toc tdi da theo
thoi gian trung binh, khéng nén nhim 1an TAMX
véi van téc trung binh theo thoi gian (TAV hoic
Vm)).

Trong cac trueong hop séng Doppler cho thiy
bat thwong vé mat huyét dong & cac thi tim
treong va tim thu (nhw sw hién dién Khuyét tién
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tam trwong cua Doppler dong mach ti cung hodc
dao nguoc song tam trwong cua Doppler dong
mach ron) thi gid tri cia PI sé dang tin ciy dé
phan tich dang s6ng hon so véi Rl va ty 1€ S/D. PI
c6 moi quan hé tuyén tinh véi strc can cia mach
mau, trong khi ty 1é S/D va RI lai cho thiy méi
quan hé dang “parabol”3. Bén canh d¢, PI van cho
gia tri ngay ca khi ving mat hoic ddo ngwoc séng
tdm trwong. Chi s6 PI dwgc khuyén cao dung
trong thwc hanh 1am sang va nghién ctru. (GOOD
PRACTICE POINT)

Hién chwa c6 bang chirng dang tin cy nao dua
ra cach ap dung chi s6 CPR va UCR trong quan ly
lam sang.

C6 hai chi s6 dwoc dung dé mé ta Doppler xung
cda song tinh mach. Trong d6, chi s6 thwong dwoc
stv dung nhit chi s6 xung (Pulsatility Index for
Veins)32, PIV = (Vs - Va)/TAMX, v&i Vs la van toc
dinh cta séng & ky tAm thu va Va la vén toc thap
nhit hodc van téc dinh ctia s6ng ddo ngwoc & ky
nhi co (séng a). Chi s6 van téc dinh cta séng tinh
mach (PVIV) it dwoc stt dung hon va thuong
khong duoc cai tw dong trong cac loai may siéu
am. PVIV = (Vs - Va)/Vd, trong d6 Vd la van toc
dinh trong suét ky nhi co (tdm trwong). Khuyén
cao nén st dung PIV trong thyc hanh lam sang.
(GOOD PRACTICE POINT)

Hwéng din ndy trinh bay cac ky thuat dwoc st
dung phd bién nhit trong thwc hanh san khoa,
dwoc ing hd béi cac bang chirng khoa hoc véi do
tin cdy cao. Chung tdi cling nhan thirc dwoc tinh
rng dung va tim quan trong cta cic mach mau
khac khong dwgc dé cip dén trong tai liéu (bao
gom: tinh mach rén, ddong mach gan, tinh mach
clra trai va tinh mach chu trén), mac du ching c6
thé hiru ich trong mot vai trweong hop. Tuy nhién,
nhitng nguyén ly dwoc trinh bay trong ban
Huwéng din ndy c6 thé dwoc 4p dung cho khao sat
Doppler trén tit ca cAc mach mau cda thai nhi.
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PHU LUC 1: CAc mirc chirng cir va Khuyén cao

Phdn logi cdc mirc chivrng cwv
Chirng ctr thu dwoc tir cic phan tich tong hop chit lwgng cao, cic danh gid hé thong
1++ vé c4c thir nghiém ngiu nhién c6 d6i chirng hoic cac thir nghiém ngiu nhién c6 dai
chirng v&i nguy co sai 1éch rat thap.
Chirng c thu dworc tir cac phan tich tong hop dwoc tién hanh tét, cic danh gia hé
1+ théng vé cac thir nghiém ngiu nhién cé ddi chirng hodc cac thir nghiém ngiu nhién
c6 doi chirng v&i nguy co sai léch thap.
Chrng ¢ thu dwegc tlir cic phan tich tong hop, cic danh gid hé thong cac thk
1- nghiém ngiu nhién cé ddi chirng hodc thir nghiém ngiu nhién c6 d6i chirng véi
nguy co sai léch cao.
Chirng c thu dworc tir cic danh gia hé théng c6 chat lwong cao vé cac nghién ctiru
bénh chirng/nghién cru thuin tip hodc cac nghién cru bénh chirng/ nghién ciru
thuén tip chit lwong cao véi nguy co giy nhiéu, sai léch hoic co hoi rat thip va xac
suit cao moi quan hé 1a quan hé nhan qua.
Chirng ¢t thu dworc tir cac nghién ctru bénh chirng hodc nghién ctru thuan tip dwoc
2+ tién hanh t6t véi nguy co gy nhiéu, sai léch, co hdi thap va xac suit trung binh méi
quan hé la nhan qua.
Chirng c thu dwoc tir cac nghién ctru bénh chirng hodc nghién ctru thuin tip véi

2++

2- nguy co gy nhiéu, sai léch, co hoi cao va kha ning cao méi quan hé khong phai la
nhan qua.

3 Chirng ctr thu dwoc tir cac nghién ctru khong phén tich (vi du nghién cttu ca bénh,
loat ca bénh).

4 Chirng ctt thu thap theo bao cao ctia chuyén gia.

Phdn loai cdc mirc khuyén cdo
Dua trén it nhat mot phan tich téng hop, danh gia hé thdng hodc thir nghiém ngau
nhién c6 doi chirng dwoc danh gid 1a 1 ++ va ap dung truc tiép cho din s6 muc tiéu;
A hodc danh gia hé thdng cac thir nghiém ngau nhién cé déi chirng hodc nhiéu bang
chirng bao gém cac nghién ctru dwoc xép hang la 1+, dwgc dp dung truc tiép cho
dan s6 muc tiéu va chirng minh tinh nhit quan téng thé cta cac két qua.
Dwa trén nhiéu bang chirng bao gdm cac nghién ctru dwoc danh gia 1a 2 ++, dwoc ap
B dung truec ti€ép cho dan s6 muc tiéu va chirng minh tong thé tinh nhat quan cta két
qud; hoic bang chirng ngoai suy tir cAc nghién ctru dwoc danh giala 1 ++ hodc 1+.
Dua trén nhiéu bang chirng bao gom cac nghién ciru dwoc danh gia 1a 2 +, dwgc ap
C dung truec tiép cho dan s6 muc tiéu va chirng minh tong thé tinh nhat quan cta két
qua; hodc bang chirng ngoai suy tir cAc nghién ctru dwoc danh gia 1a 2++.
Duwa trén bang chirng c4p dd 3 hodc 4; hodc bang chirng ngoai suy tir cac nghién

D , , C 27
ctru dwoc danh gia la 2+.
Good Thuc hanh t6t nhit dwoc khuyén cdo dwa trén kinh nghiém 14m sang ciia nhém dé
practice  xuat Guideline.
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