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MOI LIEN QUAN GIUA CAC CHi SO DOPPLER PONG MACH NAO GIUA,
PONG MACH RON VA KET CUC CHU SINH
G THAI QUA NGAY SINH DU DOAN
TAI BENH VIEN DA KHOA QUOC TE VINMEC TIMES CITY

Nguyén Quang Nam'2, Hoang Thi Thu Hwong',

Nguyén Thi Mai®, Pham Ngoc Ha*, Pao Ngoc Quyén*

TOM TAT

Muc tiéu: Danh gia méi lién quan gitra cac chi s6
Doppler déng mach nao gitra (DMNG), ddng mach rén
(BMR), ty ndo—rdn (cerebroplacental ratio — CPR) v&i
két cuc chu sinh & thai qua ngay sinh dw doan.

DP6i twong va phwong phap: Nghién ctu mo ta
cat ngang c6 phan tich trén 66 san phu mang don thai
sbng, tudi thai tir 40 tudn 1 ngay dén 41 tudn 6 ngay,
duwoc khao sat Doppler PMR va BDMNG truwéc khi két
thuc thai ky tai tai Bénh vién Da khoa Quéc té& Vinmec
Times City tir thang 1 dén thang 12 nam 2025.

Két qua: C6 14/66 truong hop (21,2%) ghi nhan két
cuc chu sinh bt lgi. So v&i nhém khéng cé két cuc bat
loi, Pl DMNG, RI DMNG va CPR thép hon cé y nghia
thdng ké (1an lwot p=0,008; p=0,021 va p=0,003), trong
khi cac chi s6 Doppler DMR khéng khac biét. AUC cua
Pl DMNG va CPR Ian luot 1a 0,780 (KTC 95%: 0,640—
0,920) va 0,760 (KTC 95%: 0,620—0,900), v&i diém cét
twong ng <1,18 va <£1,43. PI BMNG <1,18 va CPR
<1,43 lién quan v&i mé 13y thai do suy thai, véi OR 1an
lwot 5,60 (KTC 95%: 1,34-23,39; p=0,018) va 5,20
(KTC 95%: 1,30-20,76; p=0,019).

Két luan: O thai qua ngay sinh dy doan, Pl DMNG
va CPR thép cd lién quan véi két cuc chu sinh bét loi.
Cac chi sb nay co thé cung cap thém thong tin trong
danh gia tinh trang thai, nhwng khéng nén duoc st
dung don doc dé& quyét dinh x{ tri san khoa.

Ttr khéa: Thai qua ngay sinh dy doan, Doppler,
ddng mach ndo gitra, ddng mach rdn, ty ndo—rén.
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SUMMARY

ASSOCIATION BETWEEN MIDDLE
CEREBRAL AND UMBILICAL ARTERY
DOPPLER INDICES AND PERINATAL
OUTCOMES IN POSTDATE PREGNANCIES
AT VINMEC TIMES CITY INTERNATIONAL
GENERAL HOSPITAL

Objective: To evaluate the relationship between
Doppler indices of the middle cerebral artery (MCA),
umbilical artery (UA), cerebroplacental ratio (CPR), and
perinatal outcomes in postdate pregnancies.

Subjects and Methods: A cross-sectional analytical
study was conducted among 66 women with singleton
live pregnancies at 40 weeks and 1 day to 41 weeks
and 6 days of gestation. Umbilical artery (UA) and
middle cerebral artery (MCA) Doppler ultrasonography
was performed before pregnancy termination at Vinmec
Times City International General Hospital between
January and December 2025.

Results: Fourteen of 66 pregnancies (21.2%) had
at least one adverse perinatal outcome. Compared
with those without adverse outcomes, middle cerebral
artery (MCA) PI, MCA RI, and the cerebroplacental
ratio (CPR) were significantly lower in pregnancies with
adverse outcomes (p=0.008, p=0.021, and p=0.003,
respectively), whereas umbilical artery (UA) Doppler
indices did not differ significantly between the groups.
The areas under the curve (AUCs) for MCA Pl and CPR
were 0.780 (95% ClI, 0.640-0.920) and 0.760 (95% ClI,
0.620-0.900), respectively, with corresponding optimal
cut-off values of <1.18 and <1.43. MCA PI <1.18 and
CPR =1.43 were associated with cesarean delivery for
fetal distress, with odds ratios (ORs) of 5.60 (95% ClI,
1.34-23.39; p=0.018) and 5.20 (95% CI, 1.30-20.76;
p=0.019), respectively.

Conclusion: Reduced MCA Pl and CPR were
associated with adverse perinatal outcomes in postdate
pregnancies. MCA and CPR Doppler assessment may
provide additional information for fetal surveillance and
clinical management.
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I. DAT VAN BE

Thai qua ngay sinh dy kién la tinh trang
thwong gap trong thwc hanh san khoa va nguy
co két cuc chu sinh bat lgi cé xu huwéng téng khi
thai ky tiép tuc kéo dai. Th&r nghiém SWEPIS cho
thdy khéi phat chuyén da & 41 tudn khong lam
giam c6 y nghia két cuc chu sinh bét loi tdng hop
S0 VOi x& tri ché dén 42 tuan, nhung ghi nhan
gidm tlr vong chu sinh, qua dé cho thay nhu cau
theo ddi thai & giai doan cuébi thai ky van dwoc dat
ra [1]. Doppler ddng mach rén (BMR) phan anh
strc can tuadn hoan banh nhau, trong khi Doppler
ddng mach nao gitra (DMNG) cung céap thong tin
vé huyét déng nao thai. Khi cé dap tng thich nghi
Vi tinh trang gidm oxy, strc cdn mach n&o co thé
gidm. Chi sb nao-nhau (cerebroplacental ratio,
CPR), duoc tinh bang ty s6 Pl DMNG/PI BDMR,
két hop thong tin tlr hai hé tudn hoan nay. Cac
tdng quan hé théng cho thdy CPR thép & thai du
thang co lién quan véi md 14y thai do suy thai,
bat thwong tim thai, Apgar thp va nhap don vi
cham séc so sinh tich cwc; tuy nhién, nguéng bat
thwdng con khac nhau gilra cac nghién ctru va gia
tri cia CPR nhu mot xét nghiém doc lap van chua
dwoc xac lap [2], [3]. Nghién ctru trén 101 thai ky
nguy co thAp & 40-42 tuan khoéng ghi nhan sw
khac biét co y nghia vé Pl DMNG, Pl BMR hoac
CPR gitra nhédm c6 va khoéng co két cuc bt loi [4].
Diéu nay cho thay gia tri ctia Doppler trong thai
qua ngay sinh dw kién con chwa théng nhét va co
thé phu thudc vao quan thé nghién ctu. Tai Viét
Nam, bang chirng vé vai trd ctia Doppler PMNG,
DMR va CPR & nhém thai nay con han ché. Do
do, nghién ctu dwoc thwe hién nham danh gia
méi lién quan gitra cac chi s6 Doppler DMNG,
PMR, CPR va két cuc chu sinh & thai qua ngay
sinh du kién.

Il. DOl TUONG VA PHUONG PHAP
2.1. Béi twong nghién clru

Nghién ctru gdm 66 san phu mang don thai
sbng, tudi thai tr 40 tudn 1 ngay dén 41 tudn 6
ngay, dwoc quan ly va két thac thai ky tai Bénh
vién Da khoa Quéc t& Vinmec Times City trong
thoi gian tlr thang 01/2025 dén thang 12/2025.

Tiéu chi lwa chon
Pon thai sdng.
Tudi thai 40 tuan 1 ngay—41 tuan 6 ngay.

Tudi thai dwoc xac dinh dwa trén siéu am quy |
ho&c ngay kinh cudi phu hop.

C6 khao sat Doppler PMR va DMNG trwéc khi
két thuc thai ky.

C6 day da thong tin vé két cuc me va so sinh.

Tiéu chi loai triv

Da thai.

Di tat thai I&n.

Thai gi¢i han tang trwwdng trong tlr cung.

Tién san giat hoac tang huyét ap thai ky.

Dai thao dwong c6 bién chirng.

Bénh ly ngf)i khoa nang clia me co kha nang
anh hwéng dén két cuc thai.

Thiéu di liéu Doppler hodc két cuc chu sinh.

2.2. Phwong phap nghién ciru

Thiét ké nghién clru: Nghién clru md ta cat
ngang c6 phan tich.

C& mau:
_ p(1-p)
n= (1-a/2) o2
Trong do:

N: C& mau tdi thiéu can nghién clru.

Z, ., Gia tri t¢i han cta phan phdi chuén ¢ng
v&i mirc y nghia a. V&i a=0,05, dé tin cay 95%:
Z, =196

p: ty 1é thai qua ngay sinh, ty 1& nay la 4,48%
theo nghién ctru clia tac gia Doan Thi Phuwong
Lam va cong s tai Bénh vién Phy san Trung
wong (2025) [5].

d: Sai sb tuyét dbi cho phép gilra gia tri trung
binh wéc tinh tr mau va gia tri trung binh thye clia
quan thé.

Véiz, ., =196,d=0,06.C&mau tdi thiéu tinh
duwoc la 46 ngudi. Trong nghién clru nay, chung
t6i thu thép dwoc 66 nguwdi tham gia.

Phwong phap chon mau: Chon mau khéng
xac suét, lién tiép, dwa vao nghién ctru toan bod
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bénh nhan dap tng tiéu chuén lwa chon va loai triv
trong thdi gian nghién ctvu; c& mau thuc té khao
sat dwoc la 66 treong hop.

Ky thuat siéu &m Doppler

Siéu am duwoc thwc hién bang may Voluson
E10, GE Healthcare, str dung dau do bung 2-9
MHz, b&i bac si chuyén khoa san cé kinh nghiém
it nhat 5 ndm vé siéu am san khoa.

Doppler PMR duwoc khdo sat tai doan day ron
tw do. Doppler DPMNG dugc khao sat trén mat
cét ngang dau thai qua dbi thi, tai doan gan gbc
ddng mach.

Cac phép do dugc thuc hién khi thai twong dbi
yén, tranh thoi diém thai civ dong ré. M6i chi s6
duwoc do it nhat ba 1an, 4y gia tri trung binh cla
cac phdé Doppler dat tiéu chuén.

Ghi nhan Pl va Rl cia BMR, Pl va RI cua
DMNG. CPR duwoc tinh theo cong thirc:

CPR =PI BMNG/PI BMR.

Doppler duwgc thwc hién trong vong 24 gid
truwdc khi két thuc thai ky.

Két cuc chu sinh

Két cuc chu sinh bat lgi dwoc xac dinh khi co it
nhat moét trong céc tiéu chi:

mé |4y thai do suy thai;

Apgar <7 diém tai phut thiv 5;

hdi chirng hit phan su;

nhap don vi cham sdéc so sinh tich cwec.

Quyét dinh mé 14y thai do suy thai dwa cht yéu
trén dién bién CTG va danh gia san khoa, khéng
dwa don doc vao két qua Doppler.

2.3. Phan tich sé liéu

Sé lieu dwoc nhap liéu va x& ly bang phan
mém IBM SPSS statistic 26.0. Bién dinh lwong
duoc biéu dién béng trung binh * d6 léch chuan;
bién dinh tinh bang tan sb va ty 1& phan tram. So
sanh hai nhém bang Student’s t-test hodc Mann—
Whitney U test tiy phan bd di liéu. Cac bién dinh
tinh dwoc so sanh bang x2 hodc Fisher's exact
test. Kha nang phan biét két cuc chu sinh bét lgi
ctia PIDMNG va CPR dugc danh gia bang dwong
cong ROC. AUC duoc béo céo cung 95%Cl. Diém
cat toi wu dwoc xac dinh theo chi sd Youden. Mdc
y nghia théng ké p<0,05.
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2.4. Pao dirc nghién ctru

Nghién clru duwgc sw chap thuan cda Ban lanh
dao Bénh vién Pa khoa Quéc té Vinmec Times
City. Thoéng tin ca nhan clda ngwoi bénh duwoc bdo
mat va chi str dung cho muc dich nghién ctru. Thai
phu dwgc gidi thich vé muc tiéu nghién cru va
tham gia trén co’ s& tw nguyén.

ll. KET QUA NGHIEN cUU

Bang 1. Bac diém chung cua dbi twong nghién
ctru (n=66)

Dac diém S0 lwong Ty 16
n %o

Tudi me,
trung binh + SD (ndm) 29,8+4,8
<20 tudi 1 15
20-<35 tudi 59 89.4
235 tudi 6 oA
Con so 36 54,5
Conra 30 455
Tudi thai
40+1 — 40+6 tuan a4 66,7
Tuh0| thai 41+0-41+6 2 233
tuan
EFW,
trung binh + SD (g) 3384 + 382
Can nang so sinh,
trung binh + SD (g) 3368 + 391

Nhéan xét: Tudi trung binh cta san phu 1a 29,8
+ 4.8 tudi; nhdm 20—<35 tudi chiém ty & cao nhét
(89,4%). Tubi thai trung binh tai thoi diém két thuc
thai ky la khoang 40 tuan 5 ngay. Can nang so
sinh trung binh 3368 + 391 g.

Béng 2. Két cuc chu sinh cta déi tvong nghién
ctru

Két cuc S6 lwong Tg lé
n %

Két cuc chu sinh bét lgi 14 21,2

Mé 14y thai do suy thai 10 15,2
Apgar <7 tai phat 5 4 6,1
Hit phan su 5 7,6
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S6 - Nhén xét: Co 14/66 trwdng hop (21,2%) ghi

A o Iu’c_vng Ty Ie ~ , £ PURTIN s 1K . £ .

Két cuc n % nhan it nhat mot tiéu chi két cuc chu sinh bat lgi.
- M6 |4y thai do suy thai la tiéu chi thwéng gép nhét,

Nhap NICU ’ 106 chiém 15,2%.

Khoéng c6 két cuc bat lgi 52 78,8

Bang 3. So sénh chi s6 Doppler gitta hai nhém

Chisé Két cuc béat loi (n=14) Khéng bét Igi (n=52) p
PI DMR 0,92+0,15 0,87 40,13 0,184
RIBMR 0,61+ 0,07 0,59 0,06 0,286
PI DMNG 1,18 £ 0,22 1,39 £ 0,27 0,008
RI DMNG 0,67 +0,08 0,72 0,07 0,021
CPR 1,22 +0,28 1,54 0,32 0,003

Nhén xét: Pl DMNG va CPR thap hon c6 y nghia théng ké & nhém két cuc chu sinh bat loi. Pl va RI
DMR khoéng khac biét cé y nghia gitra hai nhém.

Bang 4. Kha nang phan biét két cuc chu sinh bét loi cia Pl DMNG va CPR

Chisé AUC 95%CI Piém cat Do nhay (%) | D6 dic hiéu (%)
PI DMNG 0,780 0,640-0,920 <1,18 71,4 73,1
CPR 0,760 0,620-0,900 <1,43 78,6 67,3

Nhén xét: Pl DMNG va CPR déu c6 kha ndng phan biét mirc d6 vira dbi véi két cuc chu sinh bét loi.
AUC clia PI DPMNG 13 0,780 va cta CPR la 0,760. Diém cét tdi wu trong quan thé nghién ciru 1an lwot
la <1,18 va <1,43.

ROC Curve

Source of the
Curve

08 .
~— Reference Line

06

Sensitivity

02

0o 02 04 08 08 10
1 - Specificity

Diagonal segments are produced by ties

Biéu db 1. Buong cong ROC ctia Pl PMNG va CPR dbi véi két cuc chu sinh bét loi

Nhén xét: Ca Pl DMNG va CPR déu c6 dwérng cong ROC nadm trén dudng chéo tham chiéu. AUC
cta PIDMNG |4 0,780 (KTC 95%: 0,628-0,932; p=0,001) va ctia CPR 14 0,760 (KTC 95%: 0,620-0,900;
p=0,002), cho thAy ca hai chi s6 c6 kha nang phan biét kha déi v&i két cuc chu sinh bét lgi.
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Bang 5. Mbi lién quan gitra PI DMNG, CPR va mé lay thai do suy thai

Doppler M6 lay thai do suy thai | Khéng mé do suy thai OR (95%Cl) p
PI BDMNG <1,18 7 15
5,60 (1,34-23,39) 0,018
PI BMNG >1,18 3 41
CPR 1,43 8 20
5,20 (1,30-20,76) 0,019
CPR >1,43 2 36

Nhén xét: Pl DMNG <1,18 va CPR <1,43 déu lién quan c6 y nghia théng ké v&i mé lay thai do suy
thai, v&i OR lan lwot 1a 5,60 (KTC 95%: 1,34-23,39; p=0,018) va 5,20 (KTC 95%: 1,30-20,76; p=0,019).

IV. BAN LUAN

Nghién ctru trén 66 thai qua ngay sinh duw kién
t 40+1 dén 41+6 tuan ghi nhan 21,2% trwong
hop c6é it nhat mot tiéu chi két cuc chu sinh bt lgi.
PI DMNG va CPR thap hon c6 ¥ nghta théng ké &
nhém cé két cuc bét loi, trong khi PI DMR khéng
khac biét. Pl DMNG va CPR co6 kha nang phan
biét & mtrc vira, véi AUC 1an lwot 0,780 va 0,760.
Két qua nay cho thdy Doppler tuan hoan nao cé
thé cung cip thém théng tin trong danh gia nguy
co, nhwng chwa du co s& dé sir dung don doc
trong quyét dinh x tri.

Ty |1& két cuc bt loi trong nghién clru twong
dwong véi nghién clru cla Nguyén Xuan Hoang
va cong sy trén 115 thai 40+1-41+6 tuan, trong do
ty 1é két cuc béat loi 1a 21,7% [6]. Sw twong ddng
nay dang chd y do hai nghién clru cé quan thé
va khoang tudi thai twong déi gibng nhau. Nghién
ciru clia Nguyén Xuan Hoang va cdng sw cling
ghi nhan Pl BMNG va CPR cé gia tri phan biét
két cuc bét loi, vai AUC 1an Iwot 0,769 va 0,733;
cac diém cat twong ng 1a 1,18 va 1,43 [6]. Két
qua cla ching téi cho thdy xu huwéng twong tw,
ctng cb kha nang gia tri ciia Doppler DMNG va
CPR trong danh gia thai qua ngay sinh du kién
tai Viet Nam. Tuy nhién, ca hai nghién ctru déu cé
c® mau twong ddi nhd nén can dwoc kiém chirng
trén quan thé I&n hon.

Pong mach rén va déng mach nao giira

Pl BMR khéng khac biét gira hai nhém trong
nghién ctru. K&t qua nay phu hop véi nghién ctru
trén 101 thai ky nguy co thap & 40-42 tuan, trong
dé Pl DMR, Pl DMNG va CPR déu khong khac
biét c6 y nghia gitra nhom c¢é va khodng co két cuc
bat loi [4]. Sw khac biét gitra cac nghién ctu ¢
thé lién quan dén dac diém quan thé, thoi diém
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khao sat Doppler va dinh nghia két cuc. Nguoc
lai, P DMNG th&p hon & nhém c6 két cuc bét loi.
Vé sinh ly, gidm strc cdn mach ndo cé thé phan
anh dap (rng thich nghi ctia tuan hoan thai trong
mot sb tinh trang gidm oxy. Tuy nhién, Pl DMNG
thap khéng dac hiéu cho suy thai va khéng thé
duwoc xem |a bang chirng trwe tiép cla thiéu oxy
thai. Két qua nay can duwoc dién gidi cung cac
thong sé theo d&i khac.

CPR va gia tri phan biét

CPR thép cd lién quan véi két cuc bat loi trong
nghién ctu. Do két hop Pl DMNG va Pl BDMR,
CPR phan anh sy thay déi twong déi gitra tuan
hoan nado va tuan hoan banh nhau. Két qua phu
hop véi téng quan hé thdng cta Dunn va cong
sw, cho thay CPR thap & thai du thang lién quan
véi mot sb két cuc bat loi, bao gdm mb lay thai
do suy thai, Apgar thap va nhap don vi chdm séc
so sinh tich cwc [2]. Phan tich gép cta Vollgraff
Heidweiller-Schreurs va coéng sw ciing cho thay
CPR ¢0 gia tri dw bao dbi véi mot sé két cuc bat lgi
[3]. Tuy nhién, bang chirng chwa hoan toan nhat
quan. Nghién ctru trén 101 thai 4042 tuan khong
ghi nhan sw khac biét vé& CPR gitra hai nhém [4].
Ngoai ra, phan tich di¥ liéu ca thé trén 18.731 thai
don cho thy CPR chi bd sung rét it gia tri dw bao
so v¢&i PI DPMR don déc [7]. Do d6, CPR nén dwoc
xem la mét chi sb bd sung thay vi mét xét nghiém
doc lap.

Gia tri phan biét va méi lién quan vé&i mé lay
thai do suy thai

AUC clia PI DMNG va CPR lan luot 1a 0,780
va 0,760, cho thay kha néng phan biét & muirc vira.
Diém cét <1,18 dbi voi PI DMNG va <1,43 dbi voi
CPR twong doéng véi nghién clru cla Nguyén
Xuan Hoang va cdng sw [6]. Tuy nhién, day la
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céac diém cat dwoc xac dinh tlr chinh mau nghién
ctu, khéng phai ngwéng tham chiéu chuan; do do6
khéng nén ap dung truc tiép cho quan thé khac.

PI DMNG <1,18 va CPR <1,43 ciing lién quan
véi md 14y thai do suy thai. Phat hién nay phu hop
v6éi mot sé nghién ctru cho thdy CPR thap lién
quan v&i sinh cap ciu do suy thai [3]. Tuy nhién,
chi dinh mé 14y thai con phu thudc vao CTG va
danh gia 1am sang trong chuyén da. V&i sb trudng
hop bién cb han ché, két qua chi cho thay méi lién
qguan va khoéng chirng minh quan hé nhan qua.

Két qua nghién ctru goi y PI DMNG va CPR c6
thé cung cap thong tin bé sung khi danh gia thai
qua ngay sinh dw kién. Tuy nhién, bang chirng
hién tai chwa da dé s& dung CPR hodc Pl DMNG
don ddc nhdm quyét dinh cham dat thai ky [2], [3],
[7]. Trong thwc hanh, cac chi sé Doppler can dwoc
két hop v&i CTG, lwong nuwéc bi, sinh trdc hoc
thai, tudi thai va cac yéu t 1am sang khac.

V. KET LUAN

O thai qua ngay sinh dw doan, Pl DMNG va
CPR thép c6 lién quan véi két cuc chu sinh bat loi,
trong khi Pl DMR khéng cho thdy méi lién quan
ro rang. Pl BPMNG va CPR c¢6é kha nang phan biét
murc do vira dbi voi két cuc bat loi trong quan thé
nghién ctru. Doppler PMNG va CPR c6 thé cung
cép thém thong tin trong danh gia thai qua ngay
sinh dy doan nhwng khdong nén duwoc str dung
don doc dé quyét dinh x& tri san khoa. Céac diém
céat xac dinh trong nghién ctru can dwoc kiém dinh
trén quan thé I&n hon trwdc khi xem xét kha nang
ap dung rong rai.
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