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PAT VAN PE

Theo doi thai trude dé, dac biét 1a thai nghén c6 nguy co cao la
nhiém vu quan trong cta cac bac sy san khoa, nham dam bao cho tré ra
doi khoe manh gop phan nang cao chit luong dan sé dong thoi giam ti
1€ bénh tat va ti 1€ tor vong me va tré so sinh.

Hién nay, c6 nhiéu phuong phap tham do khac nhau dé danh gia
tinh trang phét trién va sicc khoe cua thai nhi nham phat hién som
nhiing thai bat thuong dé xir tri kip thoi. Trong d6 siéu 4m 1a phwong
phap tham do khong xam 1an duoc ap dung rong rai trong san phu khoa
v6i nhiéu vu diém vuot troi. Ngoai 4p dung siéu am dé tham do hinh
thai hoc cua thai, con tng dung siéu &m Doppler mach mau trong thim
do tuan hoan me con 1a mét trong nhitng phuong phap tham do cé gia
tri nhat hién nay, boi vi siéu 4m dong vai trd quan trong khong chi tién
doan tinh trang suc khoe cua thai ma con cé vai tro quan trong trong
viéc quyét dinh thai do xir tri ddi voi thai.

Tai Viét Nam, phuong phap si€u am Doppler trong san khoa dugc (ng
dung mot cach kha phé blen trong nhiing nam gén day. Ba c6 mot s6 cong
trinh nghién ciu vé chi s6 Doppler: dong mach rén, dong mach nio, dong
mach tir cung ¢ thai nghén binh thuong va bénh ly. Nhung cho dén nay
chua ¢ cong trinh nao nghién ctru vé chi sé Doppler 6ng tinh mach cua
thai binh thuong. Viéc xay dung chi s6 Doppler ong tinh mach cia thai
binh thuong ctia nguoi Viét Nam 1a can thiét, vi vay ching toi thyc hién dé
tai: "Nghién cizu chi so Doppler ong tinh manh ciia thai binh thiong tir 22
dén 37 tudn dé thiét Idp biéu do bach phan vi va img dung ldm sang”.

MUC TIEU NGHIEN CUU

1. Xdc dinh gid trj trung binh cia chi sé Doppler éng finh mach thai
binh thwong dé thiét 1gp biéu do bach phan vj chi sé6 Doppler ong
tinh mach ¢ tuéi thai 22 dén 37 tuan.

2. Ddnh gid vng dung cua biéu dé bach phan vi cac chi sé Doppler
ong tinh mach ¢ thai chgm phat trién trong ti cung.

Pong gop méi caa luan an

Pay la dé tai dau tién nghién ctu vé 6ng tinh mach ¢ thai binh
thuong tai Viét Nam.

Dong gop dugc mot phuong phap tién lugng va du doan thai cham
phét trién trong tir cung g6p phan nang cao chat lugng dan sb.

Két qua duoc biéu thi trén biéu do bach phan vi mang tinh dac
trung chung toc nén hiéu qua chan doan khoa hoc chinh xéc.



Bo cuc caa luin an

Luan an c6 127 trang, bao gém: Pat van d& (2 trang); chuong 1.
Tong quan (30 trang) Chuong 2 ddi tugng va phuong phap nghién ciru
(15 trang). Chuong 3 két qua nghién ctiu (43 trang) Chuong 4. Ban luan
(33 trang). Két luan (2 trang). Kién n ghi (1 trang). C6 45 bang, 12 biéu
dd, 13 hinh. Tai liéu tham khao 115 tai liéu gom 20 tai liéu tiéng Viét,
95 tai liéu tiéng Anh.

Chuong 1: TONG QUAN
1.1. Nguyén ly caa siéu am Doppler
1.1.1. Hiéu #ng Doppler
Hiéu ung Doppler dugc tim ra vao nam 1842 boi Christian Johann
Doppler.
1.1.2. Céc logi Doppler
1.1.2.1. Doppler lién tuc:
1.1.2.2. Doppler xung:
1.2.2.3. Doppler xung c6 mau:
1.2.2.4. Doppler nang luong:
1.1.3. Cac phwong phdp phén tich tin hi¢u Doppler
1.1.3.1. Phan tich pho Doppler bang am thanh
1.1.3.2. Phén tich pho Doppler bang quan sat hinh thai phé
1.1.3.3. Phan tich pho Doppler bang do cdc chi s6
+ Chi s6 tro khang (RI)
+ Ty 1€ tdm thu/tam truong (S/D)
+ Chi s6 xung (PI)
1.2. Sinh ly tuan hoan thai nhi
Tru6c sinh tuan hoan phi (tiéu tuan hoan) chura hoat dong, Hb thai
chua két hop véi O, & phdi dé cung cip cho nhu cau phéat trién hoat
dong cua thai. O giai doan nay 0, duoc cung cip qua mau cua tinh
mach rdn, trao dol 0, 6 hd huyet Ho huyet dong vai trd trao d6i O, va
nhan CO, thai glong nhu vai tro cua phdi thai sau de. Do vay tinh mach
rén cung cip mau day da O, vao tim qua bng nol giita tinh mach rén va
tinh mach chu dudi cua thai, dng ndi nay goi la dng tinh mach.
1.2.1. Gidi phdu éng tinh mach:
Ong tinh mach & trong thai 1a 6ng ndi tir tinh mach rén dén tinh
mach chu thai. Ong tinh mach c6 hinh kén c6 mot dau to mot dau nho,
duong kinh nhoé ¢ vé phia tinh mach rén tao thanh mot chd thit ¢ dau
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vao, dudng kinh ting vao khoang 0,5 mm & doan giita va ting dan dén
2 mm & thang cudi cua thoi ky thai nghén.
1.2.2. Bzmng di ciia dong mau chdy tir tinh mach rén dén thai:

Mau glau oxy tur tinh mach ron dugc chla lam 2 phan, mot phan
méu chay vao gan thai, mot phan chay vao 6ng tinh mach d6 vao tam
nhi phai cing vé&i mau tinh mach chu trén cuaa thai i

Tu tdm nhi phai, luong mau trén lai duoc chia lam 2 phan, mot
lugng I6n mau chay qua nhi trai qua 16 bau duc (15 Botal) dé xudng tam
that trai qua van 2 la. Khi that trai co bop, hmng mau nay sé qua van
dong mach chu vao h¢ tuan hoan chung dé nu6i dudng thai, mot luong
it hon xuong tam that phai qua van 3 14 rdi d6 vé dong mach phdi.
Luong mau nay chi du dé nudi dudng phoi ma chua c6 hi¢n tuong trao
do6i oxy & phoi (vi phdi thai chua hoat dong) rdi trg vé tdm nhi trai qua
cac tinh mach phol
1.2.3. Dong mau tir tinh mach rén vao ong tinh mach

Tac gia Kirserud va cong su cho thay trén dong vat thay kh0ang
50% mau tir tinh mach ron chdy vao ong tinh mach. Sau do tac gla
Kirserud va cong su da tién hanh nghién ctu siéu 4m do luu lwong méu
ttr tinh mach ron qua ong tinh mach cua 197 thai binh thuong tir 18 dén
41 tuan cho thay luu lugng mau chay qua ong tinh mach thong la 28% dén
32% o tUm thai 18 dén 20 tuan, giam xuong 22% & tuan thir 25, va dat
18% & tUan thir 31. Tac gia da dua ra két luan ¢ thai ngudi luong mau tir
tinh mach rén chay qua ong tinh mach it hon so v6i thai dong vat.

Tac gia Bellotti va COng s nghién ctru siéu &m Doppler mau dong
chay ti tinh mach rén vao ong tinh mach cua 137 thai binh thucrng tur
20 dén 38 tuan ciing cho thdy rang luu lugng mau chay qua 6ng tinh
mach giam tur 40 % Xuong 15 % khi thai du thang
1.2.4. Diéu hoa dong mau tir tinh mach ron vao ong tinh mach.

Theo Chacko va cong sy thim do Doppler tai Vi tri duong Vao dng
tinh mach s& thay toc do dong mau tang la do Vong co thit cua dng tinh
Meyer va cong su cho thiy khong co co thit & vung nay ma chi la mot
I6p co tron xuat phét tir 16p co cta tinh mach ron va lép co cta tinh
mach chu duéi thai. L6p co nay chay doc theo 6ng tinh mach va h¢
thong than kinh tai chd, diéu hoa su co bop, va lam thay d6i khau kinh
va d¢ dai cua 6ng tinh mach va dong thoi anh hu’O’ng dén luong mau va
téc do cua dong mau. Madrive va cong su cling ching minh thiéu co
vong & dau vao cua 6ng tinh mach. Piéu nay s& hd trg cho gia thuyét
rang 6ng tinh mach duoc dleu chinh va sy thay doi Cua duorng kinh bao
gom toan b chiéu dai ciia dng, va khong chi phan dau vao.
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Tac gia Coceani va cong su tién hanh thir nghiém trén dong vat
cho thdy cac chat alpha andrenergic (gay co) va beta andrenergic
(lam gian) c6 tac dung den khau kinh cua cac ong tinh mach, anh
huong dén dong méu qua ong tinh mach.

Su chénh léch ap Suit gitra tinh mach ron (phan vao bung thal) va
&p suat cuia tinh mach chu dudi cang tang toc do dong mau qua dng tinh
Mach va qua gan cang tang.

1.3. Phwong phap tham do siéu 4am Doppler o 6ng tinh mach
1.3.1. Xadc dinh v tri ong tinh mgch:

Mt cat doc theo cot séng thai & tu the thai nam ngura, sé thay dong
mach chu dudi di doc phia truéc cot song c6 duong kinh 16n. Phia
truéc trén ngang nguc thai 1a that phai cua tim thai no| |Ien véi tinh
mach cha duéi Chay doc ph1a trude dong mach cha. Biém moc dé thay
nhat 1a tinh mach ron chay vao gan thai. Bi theo tinh mach rén ta s& gap
mot nhanh ndi tir tinh mach rén vao tinh mach chi duéi, d6 chinh la

6ng tinh mach, d& nham vai tinh mach gan phai & gan tim hon.
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Hinh 1.3. Mat cit doc theo cgt song ¢ air thé thai nam ngira
1.3.2. Phan tich hinh dgng phé Doppler ong tinh mach
1.3.2.1. Phéan tich pho Doppler ong tinh mach binh thuong:

Ductus
venosus

Hinh 1.6. Phé Doppler éng tinh mach binh thuwong
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Trén phd Doppler dng tinh mach c6 3 dinh song xung

Dinh séng S: 1a dinh séng xung cao nhét twong tng véi dong chay
manh la thoi ky tdm thu, phan anh &p luc cua mau ngoai vi tir tinh mach
rén so vai &p luc trong tam nhi ting cao ¢ thoi diém nay (mau & tim nhi da
xudng tam that trai qua 16 bau dyc lam giam ap xuat & buong tam nhi).

Dinh séng D: twong tng véi giai doan tdm truong, mé van nhi that,
mau chay thu dong vé tdm that phai.

Dinh song a: twong Gng véi giai doan co bép cua tdm nhi tong
méu xudng tam that phai. Trong budng nhi hét méau tao do chénh vé
ap luc so véi mach ngoai vi nén ting thém tdc d6 dong méu tao ra
dinh a.
1.3.3.2. Phan tich hinh dang phd Doppler éng tinh mach bat thirong
lién quan d@én ddu hiéu 1am sang.

S6ng D thap nhiéu so véi song S, ching to sirc dan hoi cua co tim
giam hoic ton thuong van nhi thit. Séng a thap hodc mat, chiing to suy
giam van nhi thit, co tim anh huéng hau qua 13 mau vé tim lién tuc
khong déu, tham chi thoi gian tdm nhi thu khong c6 dong méau chay lién
tuc vé tim.

Séng a dao nguoc: chiing t6 su mat can bang vé dong méau chay
gitra thoi ky tdm thu va tdm truong, khi tdm nhi co bop dong mau chay
nguoc lai vé& phia dong mach rén
1.3.3.3. Phan tich chi s¢ Doppler ong tinh mach

- Van tdc trung binh tinh theo gid trj trung binh vé thoi gian c6 téc
dd trung binh cia dong mau.

- Van téc t6i da (TAMX) (time averaged maximum velocity) (tinh
theo thoi gian trung binh c6 téc do tdi da) [44].

- Chi s6 xung tinh mach PIV = S-a/D

- Chi s tro khang (R1)  RI=S-a/S

- Chi s6 tam thu / nhi thu: S/a

- Chi s6 6ng tinh mach (DVI) (ductus veinus index) DVI = S-
a/TAMX

- Chi s6 tudi mau (PFI) (ferfusion index) PFI=TAMXI/S.

Trong céac chi sb trén thi chi sb xung 6ng tinh mach PIV thuong
duogc tac gia ap dung Vi gia tri thuc thi va sai léch khi do nhiéu lan trén
moét téc gia khong khac nhau nhiéu, ddng thoi sai léch khi nhiéu nguoi
do lai thap.
1.3.3.4. Céc nghién citu vé gia trj binh thuwong cua chi s6 Doppler éng
tinh mach theo tudi thai
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Téc gia Hecher va cong su di tién hanh nghién ctiru mé ta cit ngang
trén 143 thai phu mang thai tir 20-40 tuan dé thiét lap gia tri binh
thuong cho cac chi s Doppler éng tinh mach. Té4c gia Teixeia va cong
sy da tién hanh mot nghién ctru mé ta cat ngang hoi ctu trén 843
thai binh thuong ¢6 chiéu dai dau méng tir 34-84 mm.

Theo nghién ctu caa Hsu va cong su nghién ciru 545 thai ¢d tudi
thai tir 8 dén 38 tuan duoc do chi s Doppler dng tinh mach dé thiét lap
mé hinh dong chay van toc song & thai binh thuong.

Téc gia Marcolin va CS di nghién ciu chi s Doppler éng tinh
mach caa 60 phu nitr mang thai khoe manh ma khong bénh ly thai nhi
trong ntra ther hai cua thai ky cho két qua nhu sau:

Bahlmann va CS tién hanh nghién cau chi s Doppler dng tinh
mach cua 696 phu ni cé thai binh thudng trong mot nghién ciru mo ta
cit ngang.

Tongprasert va CS nam 2012 di tién hanh mot nghién cau mo ta
cit ngang tién hanh trén 640 thai phu mang thai binh thudng c6 tudi
thai tir 14 - 40 tuan.

Téc gia Suksai va cong su tién hanh nghién ciru nham thiét 1ap gia
trj tham khao cho cac thong sb Doppler ¢ 371 thai binh thuong tir 15-22

Tir cac nghién ctru vé Doppler dng tinh mach & thai binh thuong
trén thé giéi cho thay siéu am do Doppler 6ng tinh mach 1a mot phan
quan trong cua siéu am thai, n6 trg thanh mot cong cu dé danh gia
chtrc nang tuan hoan thai nhi trén 1am sang. Cac pham vi tham chiéu
thu dugc trong cac nghién cau la mot dong gop gitip chin doan thai
nhi khoe manh tir d6 phat hién nhitng thai nghen bat thuong.

1.4. Gia tri lam sang caa thim do Doppler ong tinh mach

1.4.1. Tham do thai bét thwong nhiém sic the

1.4.2. Sang lgc bt thwong thai sdn (thai sdy, chét, dj tdt bam sinh)
1.4.3. Gia tri Doppler éng finh mach trong chén dodn thai chdm phéat
trién trong i cung.

Trong cac phuong phap tham do thai cham phat trién trong tir cung
siéu &m Doppler dng tinh mach 1a mot yéu to quan trong gitp tién
lugng tinh trang thai nhi. Cac nghién ciru trén thé gigi cho thay néu cé
bat thuong gié tri Doppler dong mach rén nhur toc d6 dong tam truong
bang 0 hoidc dao ngugc va c6 thay dbi hinh dang phé Doppler 6 ng tinh
mach nhu séng a thip hoic dao nguoc hodc ting chi sé xung PI thi s&
tang nguy co suy thai va toan héa méu rau thai.
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Siéu &m Doppler éng tinh mach c6 gia tri tién doan nhitng bat
thuong thai: thai cham phat trién trong tir cung, thai bat thuong, dic biét
thai bat thuong nhidm sic thé. Cac chi s6 Doppler éng tinh mach dic
biét 1a chi s xung (PI) cang ting tién luong nguy co cho thai cang ting.
Séng a tuwong ung voi thoi ki nhi thu giam, mat hodc dao nguoc s&
tuong (g Vai thai bat thuong cang nang.

1.5. Khai niém, y nghia ciia viéc img dung biéu dd bach phan vi (BPV)

Lich st hoan thién biéu do bach phan vi 1a thanh tyu phét trién cua
ba mon: nhan tric hoc, toan thng ké va thiét ké db hoa. Dé sir dung
nhitng kién thirc cong nghé cao tim ra quy luat tang trudng sinh hoc qua
tong hop tir dit liéu nhan tric don gian thanh mot cong cu don gian dé
tng dung thyc té, d6 1a biéu d6 bach phan vi vé sy tang truéng co thé
sinh hoc. Ngoai yéu cau dy doan nguy co tuong ung theo tung l6p BPV
con cho ta biét duoc ty I¢ phan trim s6 d01 tugng c6 nguy co binh
thuong trong quan thé nghién ctu: vi du néu sb do twong (ng véi diém
cit & dudong BPV 10 co nghia 1a s6 ddi tugng trén duong BPV 10 bang
90% tong sé dbi tugng nghién ciru va dudi duong BPV 10 bang 10%
tong sb doi trong nghién ciu.

) . Chuong2 .
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciu
Nghién ciru duoc tién hanh tai Bénh vién Phu san Trung Uong tir thang
4 nam 2014 dén thang 4 nim 2017.
2.2.1. Poi twgng nghién ciru cho myc tiéu 1
2.2.1.1 Tiéu chuan chon lwa doi tirong nghién ciu
- Tudi thai tir 22- 37 tuan.
- Mét thai, thai song.
- Kich thudc thai nhi twong &ng véi tudi thai.
- Khong c6 bién chitng san khoa trong thoi ky mang thai.
2.2.1.2. Tiéu chudn logi trir
- Khéng nh¢ ky kinh cudi cung.
- Mac cac bénh ly cap tinh va man tinh va cac bénh trong thoi gian
co thai:
- Pa bi, thiéu 6i.
- Thai di dang.
- Tién sir say thai trén 2 1an hoc tién sir thai luu trén 2 14n.
- Khéi u sinh duc: u xo tir cung, u nang budng tring.
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2.2.2. Déi twong nghién citu cho muc tiéu 2
2.2.2.1 Tiéu chuan chon déi tiwong nghién ciru :

- Mét thai

- Tudi thai tir 32-33 tuan

- Thai sng

- Can nang udc tinh va can ning sau dé nam dudi duong BPV
thir 10 theo biéu d6 phan b BPV can ning theo tudi thai cua Phan
Truong Duyét 2005.
2.2.2.2. Tiéu chudn logi trr:

- Thai di tat bAm sinh.

- Khong xac dinh dugc chinh xéc tudi thai.

- Can ning sau dé nam trén duong BPV thi 10 theo biéu do
phan b6 BPV can ning theo tudi thai cia Phan Truong Duyét 2005

2.2. Phwong phap nghién ciru
2.2.1. Thiét ké nghién cizu: M0 ta cit ngang tim gié tri trung binh cua
quan thé
2.2.2. Cé¢ mdu nghién ciru cho muc tiéu 1:
S6 dbi twgng nghién ciru duoc tinh theo cong thirc:
2

n=2% L= L
ral?2 X)? e
n: ¢& mau nghién ctru ciia mot quan thé.
a: mue y nghia théng ké (chon o = 0,05).
Z% (1- a/2): gia tri Z = 1,96 twong (ng vai o = 0,05.
8: Do léch chuan cua gié tri trung binh (X)) tir nghién ctu trude 13
0,21 theo nghién ciru caa Hsu.

X : 1 gia tri trung binh cua chi s6 xung Doppler éng tinh mach tir
nghién ctru trude 1a 0,67 theo nghién ciru cia Hsu.
& 1a murc sai léch gitra nghién ctu so véi thuc té chon &= 0,1.
L: sb 16p tudi thai,nghién ciru duoc tién hanh ¢ tudi thai tir 22 - 37
tuin nhu vay c6 16 16p.
Thay vao cong thic tinh ¢& mau ta co:
0,21°

 —_
o (0,67 x 0,1)* ,

So do6i tugng nghién cau toi thieu 1a 603 thai phu lay tron 640 thai
phu.

n= 1,962 x 16 = 603
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2.2.3. Cé'mdu nghién creu cho muc tiéu 2
Thiét ké nghién ctru cho muc tiéu 2: M6 ta cat ngang tim ti Ié
% vé tuong ung Voi cac duong BPV cua chi sé Doppler 6ng tinh
mach & thai cham phat trién trong ta cung.
Cong thic tinh ¢& mau pht hop :
p.q

(p.e)’

Trong do:

Z%w.wn): biéu thi do tin cay. Néu chon a = 0,05 thi Z%;.42) =1,96
(twong trng d6 tin cay 95%).

p 1a d6 dac hiéu twong Gmg diém cit ude doan: 0,95 theo nghién
cuu cua Ta Xuan Lan.

q=1-p (sai léch chian doan duong tinh) = 0,05

g: sai s6 nghién ctru: woc tinh 13 0,072.

Thay vao c6ng thuec, ta co:

)
N=2Z%-u

0,95%0,05
n=196°x ——————— =39
(0,95x0,072)

Trong nghién ciru nay 40 thai cham phat trién trong tir cung.
2. 2. 4, Quy trinh thu thap sé liéu
2.2.4.1. Chon bénh nhéan
Chon thai phy tuoi thai 22 tuan dén 37 tuan dong y tham gia nghién ctu.
2.2.4.2. Quy trinh thu thdp so liéu
- Phong van dbi tuong nghién cuu: Tudi thai phy, trinh d6 hoc
van, nghé nghiép,tién str san phy khoa, tién st bénh tat
- Khém thai: do huyét &p, kiém tra xem thai phu c6 bi phi khéng,
do chiéu cao tir cung, chu vi bung, nghe tim thai.
- Si€u &m: do céc kich thudc cua thai
- Siéu am do Doppler 6 dng tinh mach: van téc song, van toc trung binh
chi s6 xung, chi s tro khang, ti I¢ S/a.
2.2.4.3. Phurong tién nghién cuu
- May siéu &m Doppler mau 4 chiéu Voluson 730 Pr dang dugc sir
dung trong siéu am thai tai Bénh vién. May c6 trang bi hé thdng siéu am
Doppler xung, Doppler ma hoa mau, Doppler tang cuong nang luong.
Hé théng tinh toan dugc gan trong may.
2.2. 5. CAc tiéu chudn ddnh gid cé lién quan dén nghién cizu
2.2.5.1. Tudi thai:
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- Puoc tinh theo tuan tir ngay dau tién cua ky kinh cudi .

- Tubi thai dugc tinh theo két qua siéu am 3 thang dau cua thoi ky
thai nghén.
2.2.5.2. Siéu am do thai

Do cac duong kinh ludng dinh, chu vi dau, duong kinh truéc sau
duong kinh ngang bung, chu vi bung, do chiéu dai xuong dui, do va
danh gié thé tich nuéc 6i, danh gia tinh trang banh rau.
2.2.5.3. Tham do Doppler ong tinh mach

Str dyng dau do siéu am c6 tan sé co tan s 3,5 MHz c6 Doppler
ma hoa mau va Doppler xung, vi tri tham do 1a éng tinh mach.

Xac dinh vi tri éng tinh mach: Mat cit doc theo cot sdng thai, s&
thiy dong mach chi dudi di doc phia trudc cot séng c6 duong kinh 16n.
Phia trudc trén ngang nguc thai |a that phai cua tim thai ndi lién voi tinh
mach chi duéi chay doc phia trudc dong mach chii. Biém méc dé thay
nhét 14 tinh mach rén chay vao gan thai. Lan theo tinh mach rén ta s&
gap mot nhanh ndi tir tinh mach rén vao tinh mach chu dudi, d6 chinh
la 6ng tinh mach, d& nham vai tinh mach gan phai ¢ gan tim hon.

Hinh 2.1. Hinh anh éng tinh mach dinh vi bang Doppler mau.
(do nghién cuu sinh tryc tiép thyuc hign)

Tiéu chuan cua pho dat yéu cau dé do cac chi s6

- Khi dat duoc 5 phd Doppler trén bang tréi cua man hinh, thi dung
lai dé phan tich va tién hanh do cac chi sb.

- Panh diu diém toc d6 tdi da cua song tdm thu (S) va diém toc
d6 t6i da cua song tam truong (D) va diém toc do tdi thiéu cudi cua
song tam truong (a).

- Céc chi s6 duge do mot cach ty dong trén may siéu am, khi dat
thudc do 1én diém cao nhat caa séng S, D,a.
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- Tién hanh 1am lai lan thir 2, do cac chi s6, lay tri s6 trung binh
cua hai lan do lam so li¢u d¢ thu thap trong nghién cuu.

DV-S
DV-ED
DV-S/a
DV-PI
DV-RI
DV-a

111111

Hinh 2.2. Hinh anh do Doppler 6ng tinh mach binh thwong
(do nghién cizu sinh tryc tiép thyec hién)

Céc chi s6 Doppler dng tinh mach duoc sir dung trong nghién cuau:

« Chisd xung (PI): PI=S-a/TAMX, Chi s tro khang (RI): RI= S-a/S

« Ti sb tam thu/ nhi thu: S/a, Vén téc song: S,D,a, Van tc trung binh
S: la thoi ky tdm thu. D: giai doan tim truong. a: giai doan nhi thu.
TAMX: Van tbc téi da trung binh
2.2.5.4. C4c bién 6 va tiéu chudn danh gid trong nghién citu

- Tudi thai phy: chia 1am 4 nhom tudi bao gdm: nhom 1 tir 18-24
tudi, nhém 2 tir 25- 29 tudi, nhém 3 tir 30-34 tudi, nhém 4 tir > 35 tudi.

- Tudi thai dii thang 1a thai dé ra tir tui thai 38 tuan dén 41 tuan.

- Trong lugng thai binh thuong: La nhitng thai c6 can nang udc
tinh va can ndng sau dé tir duong BPV thir 10 dén 90 cua biéu dd phéat
trién can ning thai theo tuol thai ctia Phan Truong Duyét nam 2005.

2.6. Phuong phap xir ly sé liéu:

- Tinh gié tri trung binh va d6 léch chuan (SD) cua chi s6 xung, chi
s6 tror khéang, ti 1& S/a, chi s6 van téc theo tuan thai.

- Xac dinh hé sé nhon (kurtosis) va hé sb léch (skewness) dé xac
dinh sy phan phéi cac gié tri chi s Doppler.

- Phan tich quy luat phat trién cua céc gié tri trung binh vé céc chi
s6 Doppler dng tinh mach bing phuong phap tinh mdi twong quan giita
hai dai lugng theo timg ham sby = f(x) véi y la chi s6 Doppler, x 12 tudi
thai), c6 moi tuong quan khi r > 0,5 tuong quan chat che khir>0,7.

Trén co s& ham so tuong quan, xay dung bang sé liéu, cac giéi han
trén va dudi cua ting chi so Doppler theo cac duong BPV 5%, 10%,
50%, 95%, 97% cua ting chi s Doppler theo tudi thai.



2.7. Van d@é dao dirc trong nghién ciu
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Siéu am 1a phuong phap thim do, khong c6 hai ddi vai stc khoe ba
me ciing nhu thai nhi. Tat ca nhitng thai phy tham gia vao nghién ctu s&
duoc thdng béo, giai thich rd yéu cau muc dich cua nghién cau. Céc
thdng tin ca nhan cua thai phu trong nghién ctru nay hoan toan duoc gitr
kin chi phuc vu cho nghién ctru Trong qua trinh thyc hién nghién cau
duoc tién hanh ddng thoi véi viéc kham thai, theo ddi va diéu tri nén
khéng lam mat thoi gian ciing nhu chi phi cua thai phu.

Chuong 3: KET QUA NGHIEN CUU

Trong thoi gian tir thang 4 nam 2014 dén thang 04 nam 2017 tai
Bénh vién Phu San Trung wong chung t6i da chon dwoc 640 thai phu
théa mén cac tiéu chuan da de ra va dua vao nghién ciru muyc tiéu 1.

3.1. PAC PIEM CUA POI TUQNG NGHIEN CU'U CHO MUC TIEU 1

Béng 3.1. Pdc diém ciia déi twong nghién cieu

Céc dic diém S6 thai phu Tilé %
18-24 94 14,7
Tudi me 25-29 253 39,5
; 30-34 189 29,5
35-40 104 16,3
Can bo cbng chuc 406 63,3
Nghé nghiép 'A\léi trg iy 23,3
i Cong nhan 53 8,3
N6ng dan 32 51
Noi & Ha ch)i, 374 58,4
Tinh khac 266 41,6
1 393 61,4
Cé thai lan 2 179 28,0
3 68 10,6
2500-3000g 132 20,63
Trong luong khi 3100- 3500g 356 55,62
sinh >3500 152 23,75

Nhan xét: Thai phu c6 do tusi 25-29 chiém ti I¢ cao nhat 39,5%; s6
thai phu mang thai lan thir nhat chiém 61,4%.
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3.2. Chi sé doppler éng tinh mach ¢ thai binh thwong tir 22 dén 37
tuan
3.2.1. Chi sé xung twong ing Vdi tuol thai

Gia tri trung binh tho cua chi s6 xung twong ddi 6n dinh va giam
nhe theo tudi thal tur 22-37 j[uan Dé chung minh va tim ra quy I}Jat phat
trien cua chi so xung tur tuan 22-37. Chung toi tinh lan luot moi tuong
quan gitra y (chi s6 xung) va X (tudi thai) theo timg ham s6 bac 1, bac 2,
bac 3, dé xac dinh ham sb nao c6 hé sb tuong quan cao nhit s& biéu thi
dung quy luat phat trién.

Ham so6 Phuong trinh r
Bac 1 y = 0,025x 0,79
Bac 2 y = 0,067x - 0,001x? 0,88
Béc 3 y = 0,106x - 0,004x* +4,5E-5x 0,90

Giai ham s6 bac 3 dwoc chon sau khi da thay thé x 1a tudi thai ta s&
duoc cac gia tri chi s6 xung trung binh theo tudi thai.
Dua vao cbng thuc tinh céc gia tri twong tng véi duong bach phéan
vi ta c6 bang va vé& dugc biéu db sau:
Bdng 3.2. Cac gia tri chi sé xung twong ing véi dwong bach phan vi
3,5,10,50,90,95,97 theo tuai thai 22-37 tuan

Tudi N | sp Phan bé chi s6 xung theo dwong bach phan vi

thai 3% | 5% | 10% | 50% | 90% | 95% | 97%

22 541013063 |066|071]088|104]109|112

23 4910,14/061)064]069 087 ]105]|110| 113

24 411014059063 | 068 | 0,86 | 1,05 | 1,10 | 1,13

25 380,150,557 |061) 0,66 | 085|105 110 | 1,14

26 400,16 | 0551059064 084|104 110|114

27 4510,16 0531057062 (083|104 110|114

28 4210171050054 060082 ] 103|110 114

29 40]0,17,048 052|058 | 0,81 | 1,03 | 1,09 | 1,13

30 390,18 0,46 | 0,50 | 0,56 | 0,80 | 1,083 | 1,09 | 1,13

31 4210190431048 054 0,78 | 102|109 | 1,13

32 50[019/041]045| 052 | 0,77 | 102|109 | 1,13

33 35/0,20/0,39|043|051]0,76 | 101|108 | 1,13

34 32,020/037/041,0490,75]101 108 | 113

35 321021/034(039|047 0,74 101 ] 108 | 1,13

36 311022/033]038|046 0,73 ]101]109] 114

37 301022/031]036|044 | 0,73 ] 101|109 114
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Tir bang gia tri trén v& duoc biéu d6 bach phan vi sau day dé tng

dung 1am sang:
CS xung
1.2

1 e BPV 90

08 \
w— BPV 50

06 - ——
\\K
0.4 —— BPV10
— BPV5
— 2

0.2 ¢
v = 0,106x - 0,004x +4,5E-5x"

0 Tudi thai
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Biéu dé 3.1. Biéu d6 bach phan vi vé chi s6 xung 6ng tinh mach
theo tuoi thai tir 22-37 tuan
3.2.2. Chi sé tré khdng twong u’ng Vdi tudi thai

Tuong ty nhu cach tinh chi s6 Xxung, cac ham ) dugc chon de tinh
duong béach phan Vi Ve chi s tro khang tir 22 dén 37 tuan 1a ham sé bac
3y =0,077x - 0,003x* + 3,493E-5x".

Tir ham s6 bac 3 biéu thi quy luat bién thién duoc chon s& tinh
duogc bang cac gia tri trung binh va céc gia tri twong tng voi duong
bach phénvi 3,5, 10, 50, 90, 95, 97 sau day.

Bdng 3.3. Cac gia tri chi'so tré khdang twong wng vdi dwong bach
phanvi 3,5,10,50,90,95,97 theo tuai thai 22-37 tuan.
Tuoi N | sD Phén bo chi so tré khang theo dwong bach phan vi
thai 3% | 5% | 10% | 50% | 90% | 95% | 97%
22 541007]049 | 051|053 | 061 | 070 | 0,72 | 0,74
23 491007048 | 050 ) 052 | 061 | 0,70 | 0,72 | 0,74
24 411007047 1048 | 051 | 0,60 | 0,70 | 0,72 | 0,74
25 381008]045| 047 | 050 | 060 | 0,69 | 0,72 | 0,74
26 401008044 | 046 | 049 | 059 | 069 | 0,72 | 0,73
27 451008043 ]| 045| 0,48 | 058 | 068 | 0,71 | 0,73
28 421008041043 | 0,46 | 057 | 068 | 0,71 | 0,73
29 401009040 | 042 | 045 | 0,56 | 0,67 | 0,71 | 0,73
30 391009]038|041| 044 | 055 | 0,67 | 0,70 | 0,72
31 421009037 ]039)] 043 | 054 | 066 | 0,70 | 0,72
32 50(010] 036 |038| 041 | 054 | 0,66 | 0,69 | 0,72
33 35/010]034|037| 040 | 053 | 0,66 | 0,69 | 0,72
34 321010]033 036|039 | 052|065 ] 069 | 0,71
35 3210111032034 | 038 | 052 | 065 | 069 | 0,72
36 311011031034 | 038 | 051|065 ]| 069 | 0,72
37 30/011]030]033] 037 | 051 | 0,65 | 069 | 0,72
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Tu bang trén vé dugc biéu dd bach phan vi vé chi sb tré khang éng
tinh mach theo tudi thai tir 22 - 37 tuan.

CS tré khang
0.8
BPV97
0.7 — BPV95
= BPV9D)
0.6
0.5 + \\ —— BPV50
0.4 \ e BPV 10
— BPV 5

0.3 + e BPV3
0.2 7

0.1 +— y=0077x-0,003x" +3,493E-5x"

0o ——————— Tudi thai
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Biéu db 3.2. Biéu db bach phan vi vé chi sb tré khang éng tinh mach
theo tuoi thai tir 22-37 tuan

3.2.3. Ti l¢ S/a twong g voi tudi thal

Ham sébac2:y =0, 201x - 0, 04x°c6 hé s6 tuong quan gitra chi s6
van tc trung binh voi tuol thai cao nhat phan anh quy luat bién thién
ctia chi s6 van tdc theo tudi thai. Tir ham s6 bac 2 biéu thi quy luat bién
thién dwoc chon sé tinh dugc bang cac gia tri trung binh va céc gia tri
tuong &ng voi duong bach phan vi sau day.
Bdng 3.4. Cac gia tri ti ¢ S/a twong irng véi dwong bach phan vi

3,5,10,50,90,95,97 theo tusi thai 22-37 tuan
FEPT Phén bo ti I1€ S/a theo dwdng bach phan vi

Tudithai | N | SD 557" 594 T 10% | 50% | 90% | 95% | 97%
22 54 10,37 178|187 | 201|249 | 296 | 3,10 | 3,19
23 49 1039|177 1186|201 | 251 | 301 | 3,15 | 3,24
24 411041 1175]1185| 200 | 252 | 3,04 | 3,19 | 3,29
25 381043173 1183|198 | 253|307 | 322 ] 332
26 401044 116911791196 | 252|309 | 325] 335
27 451046 | 165|176 ] 192 | 251 | 3,10 | 3,27 | 3,37
28 42 1048 1160 )1,71| 188 | 249 | 3,10 | 3,28 | 3,39
29 40 1049 | 154|165 183 | 247 | 3,10 | 3,28 | 3,39
30 391051147 1159| 178 | 243 | 308 | 3,27 | 3,39
31 42 10531140 |152] 171|239 ] 306 | 325 3,38
32 501054 (131|144 | 164 | 2,34 | 3,03 | 3,23 | 3,36
33 351056122135 | 156 | 2,28 | 3,00 | 3,20 | 3,33
34 32 1058|112 (126 1,47 | 221 | 295 | 3,16 | 3,30
35 321060 |102)116| 137 | 214|290 | 3,11 | 3,25
36 311061090 )105| 127 | 205|284 | 306 | 3,20
37 30/063/0,78]093] 116 | 196 | 2,77 | 3,00 | 3,14
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T bang trén chiing t6i v& duoc biéu d bach phan vi vé ti 1§ S/a
ong tinh mach theo tuoi thai tur 22- 37 tuan.
Ty lés/a

3.5 +

BPV 97

5 ,/—f—_/ﬂ\ﬁ\\ ——BPV 95
—BPV 90

BPV 50

w—BPV10
BPVS
BPV3

y =0,201x - 0,04x*

Tudi thai
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Biéu dé 3.3. Biéu db bach phan vi vé ti I¢ S/a dng tinh mach
theo tuoi thai twr 22-37 tuan

3.2.4. Chi So vén téc twong ing Vi tuol thai tir 22 dén 37 tuan

Ham sé bac 2y =1, 646x - 0,019%° ¢4 h¢ s6 twong quan giita chi s6
van tc trung blnh Vi tuol thai cao nhat phan anh quy luat bién thién
ctia chi s6 van téc theo tudi thai. Tir ham s6 bac 2 biéu thi quy luat bién
thién dugc chon s& tinh dugc bang céc gia tri trung binh va cac gia tri
tuong tng voi duong bach phan vi 3, 5, 10, 50, 90, 95, 97 sau day.

Bdng 3.5. C4c gi4 trj chi sé vdn téc trung binh twong ing véi dwong
bach phan vi 3,5,10,50,90,95,97 theo tudi thai 22-37 tudn

Tudi | \ | gp | Phin b chi sb van toc trung binh theo dwong bich phén vi
thai 3% 5% 10% | 50% | 90% | 95% | 97%

22 541719 13,49 15,18 | 17,81 | 27,02 | 36,22 | 38,85 | 40,54

23 1491752 13,67 15,43 | 18,18 | 27,81 | 37,43 | 40,18 | 41,95

24 1411785 13,81 15,65 | 18,51 | 28,56 | 38,61 | 41,47 | 43,31

25 |38 8,18 13,91 15,83 | 18,81 | 29,28 | 39,74 | 42,72 | 44,64

26 |40 18,50 | 13,97 15,97 | 19,07 | 29,95 | 40,83 | 43,94 | 45,94

27 1451883 13,99 16,07 | 19,29 | 30,59 | 41,89 | 45,11 | 47,19

28 1421916 13,98 16,13 | 19,47 | 31,19 | 42,91 | 46,25 | 48,41

29 1401948 13,93 16,16 | 19,62 | 31,76 | 43,89 | 47,35 | 49,58

30 139|981 13,84 16,14 | 19,72 | 32,28 | 44,84 | 48,42 | 50,72

31 |42 ]10,14| 13,71 16,09 | 19,79 | 32,77 | 45,74 | 49,44 | 51,82

32 |150]10,46] 1354 16,00 | 19,82 | 33,22 | 46,61 | 50,43 | 52,89

33 135]10,79| 13,34 15,88 | 19,81 | 33,63 | 47,44 | 51,38 | 53,91

34 132 ]11,12] 13,10 15,71 | 19,77 | 34,00 | 48,23 | 52,29 | 54,90

35 |32 ]11,45| 12,82 15,51 | 19,69 | 34,34 | 48,98 | 53,16 | 55,85

36 |31 ]11,77| 12,50 15,27 | 19,56 | 34,63 | 49,70 | 54,00 | 56,76

37 130]12,10] 12,14 14,99 | 19,40 | 34,89 | 50,38 | 54,79 | 57,64
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Tir bang trén chling i v& dugc bicu dd bach phan vi vé van toc
trung binh 6ng tinh mach theo tuoi thai tir 22 - 37 tuan.

Van téc trung binh
cm/giay
70

60 BPV97
— BPV35

. // ——BPVe0
40 //

— BPV 50
30—

20 = BPV10
—BPV5
——BPV 3

10 =
v = 1,646x - 0,019x~

0 Tudi thai
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Biéu db 3.4. Biéu @6 bach phan vi vé van téc trung binh éng tinh
mach theo tuoi thai tir 22- 37 tuan
Chi sé van toc song S, D,a twong 1Ny Véi tudi thai

Van téc cac song S, D,a tang 1én khi tudi thai ting. co ham sb
tuong quan la cac ham so bac 2:S6ng S:y = 2 294x - 0,03x% S6ng D y
=0,678x -0, 001x% séng ay = 0,665x - 0,002x%.

Ham sé tuong quan tuong g vai cac van tde song 1a CO SO de tinh
cac gia tri twong ng vgi dudng bach phan vi dé xay dung biéu d6 béch
phan vi cta cac chi 50 van toc Doppler ong tinh mach tuong (tng vai
tudi thai tur 22 - 37 tuan. o . ]

Tur gia tri do chung t6i v& duoc biéu d6 bach phan vi vé chi s6 van
téc song S, D,a dng tinh mach theo tudi thai tir 22 - 37 tuan.

3.3. Ung dung ciia biéu d6 bach phan vi cac chi s6 doppler éng tinh mach

& thai cham phét trién trong tir cung

3.3.1. So sanh chi sé Doppler dng tinh mach & thai binh thuong va

thai ch@m phét trien trong t# cung ¢ thai 32-33 tuan

Bdng 3.6. Gid trj trung binh ciia chi' s Doppler éng finh mgch ¢ thai binh
thuong va thai ch@m phat trién trong ti cung ¢ thai 32-33 tuan

Thai cham phat trién

Chi sé Thai binh thuong , p
trong to cung
P 0,68+ 0,16 1,14+ 0,29 <0,001
RI 0,53+0,10 0,73+0,13 <0,001

Sla 2,21+ 0,56 3,75+ 1,05 <0,001
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Nhan xét: Chi sé xung, chi s6 tro khang, ti 1& S/a & thai cham phat trién
cao hon so voi thai binh thuong, sy khac nhau cé y nghia thong ké voi
p<0,001,

3.3.2. Phan bé chi sé xung, chi sé tré khang, ti ¢ S/a éng tinh mach &
thai chgm phat trien trong t# cung trén biéu do bach phan vj chi s
Doppler ong tinh mach twong vng

£ B BRVST
: —
- BPVI0

— BPV50

BWV10
e BPV3
a=—RPV3

o
(=]

30 3 32 33 M4 35 35 Tudithai

Biéu do 3.5. Phan bé chi sé xung ong tinh mach & thai cham
phat trién trong tir cung trén biéu do bach phan vi chi so xung
ong tinh mach

Nhan xét: Co 32/40 truong hop thai cham phat trién trong tir
cung co chi so6 xung ong tinh mach nam trén duong bach phan vi thir 95
chiem 80,0%.
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Chuong 4: BAN LUAN

4.1. Ban luan vé déi twong va phwong phap nghién ciru

4.1.1. Ban lugn vé déi tweng nghién ciru:

4.1.2. Ban lugn vé phwong phdp nghién cizu

4.2. Ban luan vé chi sé6 doppler éng tinh mach ciia thai binh thuwong
tir 22 dén 37 tuan

4.2.1. Ban lug@n vé chi sé xung éng tinh mach theo tudi thai tir 22- 37 tudn

Chi s xung Doppler éng tinh mach thudong dwoc st dung dé tham
do tuan hoan thai Theo két qua nghién ctu cua ching tdi trén thai binh
thuong tir 22-37 tuan, chi s6 xung éng tinh mach c6 tuong quan chit
ch& vai tudi thai theo ham sé bac 3:

So sanh vé ham sb twong quan vé chi s6 xung dng tinh mach cua
cac tac gia trén thé gisi cho thay cac tac gia déu xay dung biéu d6 giam
cuia chi s6 xung trén co s& cac ham bac 1,2 nhu céc tac gia Tongparset,
Bahlmann, Axt- Fiedner .CAc tac gia déu c6 mot nhan dinh chung chi sb
xung ong tinh mach c6 twong quan vai tudi thai va dua ra phuong trinh
tuong quan khac nhau tiy theo tirng ching toc dan sb. Tir phuong trinh
tuong quan cac tic gia da 1ap ra bang gia tri tham khao v& chi sb
Doppler dng tinh mach cho timg nudc khéc nhau. Sy khac biét nay co
nhiéu ly do: tudi thai bat dau nghién ctru, phwong phap nghién ciu,
phwong phap xir Iy sb liéu va ching toc dan sé.

Tham khao cac cong trinh nghién ciru céc tac gia cho thay chi sé
xung cua éng tinh mach giam dan theo tudi thai trong thai nghén binh
thuong Diéu ndy phan anh dung sinh 1y cua tuan hoan rau thai. Khi cac
gai rau phat trién, hé thong mao mach nhiéu, long mach rong, cac l6p
té bao nudi mong dan vé cubi thoi ky thai nghén 1am Iam cho sy trao
ddi chit gitra me va thai d& dang, gidp cho thai phat trién tét. Tuy nhién
chi sb xung Doppler dng tinh mach cua thai mang tinh chat dic trung
cuia cac nhom chung toc dan s6 khac nhau. Do vay, viéc xay dung hang
s6 sinh ly chi sé xung dng tinh mach cho ting nhom ching toc dan sé &
cac nudc khac nhau 12 can thiét.
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4.2.2. Ban lu@n vé chi sé tré khang ong tinh mach theo tuai thai tir
22 - 37 tudn

Theo nghién cau ciia ching toi trén thai phu binh thuong tudi thai
tir 22-37 tuan, chi s6 tré khang co tuong quan chit ché vai tudi thai So
sanh hé sb tuong quan giira chi s6 tré khang va tudi thai véi cac téc gia
khac trén thé gioi cho thdy hau hét cac tac gia chon ham sé bac 1 bac 2
nhu Bahlmann, Tongparset.

So sanh vé ham sd tuong quan giita chi sb tr khang véi tudi thai
clia cac tac gia trén thé gidi cho thiy céc tac gia déu xdy dung biéu do
chi sb tro khang theo tudi thai béng ham sb bac 1, bac 2. Nhung tai
nghién ciru ndy chung t6i chon ham sb bac 3 bai vi chung toi thdy rang
ham bac 3 ¢6 hé sd trong quan cao hon va biéu thi quy luat bién thién
ctia chi s6 tro khang giam khi tudi thai ting 1én mot cach chinh xac hon.
Sy khac nhau vé ham sb tuong quan c6 thé do tudi thai khi bat dau
nghién ciru, phuong phap nghién ctru, phuong phap phan tich s liéu
cua céc tac gia khac nhau.

Két qua nghién ctru ctia ching t6i cho thiy chi sb tré khang dng
tinh mach giam dan theo tudi thai. Két qua nghién ctru cia ching toi
cling phii hgp véi mot so tac gia khac trén thé gisi. Gid tri clia chi sd tro
khang 6ng tinh mach giam déu din khi tudi thai ting 1én phan anh tré
khang tudn hoan ciia banh rau giam, chimg to tuan hoan trong cac gai
rau thuén loi lam cho sy trao d6i chét giita me va thai dé dang, tao diéu
kién thuan loi cho su phat trién cta thai khéng c6 nguy co thai chdm
phat trién trong tir cung. Boi vay khi chi sé tré khang cua dng tinh mach
binh thuong thi nguy co dbi voi thai rat thap. Cac nghién ciu cho thay
chi s6 tro khang Doppler dng tinh mach khac nhau va cé tinh dic trung
gitta cac nhém chiing toc khac nhau. Do vay can xay dung hang sé sinh
ly chi s6 xung 6ng tinh mach cho tirng ching toc dan so.

4.2.3. Ban lugn vé biéu d@é bach phan vj ti 1é S/a ong finh mach theo
tudi thai tar 22 - 37 tu@n

Tir nam 1994 Rizzo va cong su, sau d6 nhiéu tac gia khac da tim
thay méi twong quan chit ché giira tudi thai va ti 1¢ S/a, khi tudi thai
tang lén thi ti 1€ S/a giam. Nghién ctu ctia ching téi trén thai phu binh
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thuong c6 tudi thai tir 22 - 37 tuan ti 1é S/a c6 twong quan chit ché véi
tudi thai.

Tilé S/a cua 6ng tinh mach c6 tuong quan chét ché vdi tudi thai va
¢6 xu hudéng giam khi tudi thai ting 1én, ching t6 tuan hoan trong cc
gai rau thudn loi 1am cho su trao dbi chat giita me va thai d& dang, tao
diéu kién thuan loi cho su phat trién cua thai khong c6 nguy co thai
cham phat trién trong tir cung. Ti |& S/a ctia dng tinh mach giam dan khi
tuoi thai tang 1én trong nghién ciru ciia ching toi diéu nay phi hop véi
nghién ciia nhiéu tac gia trén thé giéi.

Tat ca cac nghién ctru déu nhan thay ti 1& S/a c¢6 twong quan chit
ché véi tudi thai ¢ong thoi giam dan khi tudi thai ting 1én phi hop voi
sinh ly tuan hoan rau thai. Nghién ciu ti 1¢é S/a cua dng tinh mach theo
tuoi thai dé thiét 1ap biéu do bach phan vi rat co y nghia trong thuc tién,
dd dugc cac nghién ctu trén thé gidi ching minh d6 1a co so theo ddi
thai nghén binh thuong tir d6 gitp phat hién thai bat thuong. Ti I¢ S/a
dng tinh mach khac nhau giita cac nude. Ching to biéu do bach phan vi
vé ti Ié S/a 6ng tinh mach c6 tinh didc trung cho timg nudc. Do vy can
xay dung hang s sinh ly vé ti 1& S/a ciia Doppler dng tinh mach cho
ting chung toc dan sb.

4.2.4. Ban lugn vé biéu do bach phan vi vén téc trung binh dong chay
va vén téc song S, D, a éng tinh mach theo tuéi thai tir 22- 37 tuan

Tham do Doppler tai vi tri duong vao éng tinh mach sé& thay téc do
dong mau ting 1a do vong co thit cua 6ng tinh mach. Chd that ¢ vi tri
duong vao tir tinh mach rén vao éng tinh mach 1am cho dong mau cé
tbc do tang 1én. Cac nghién ciru déu cho thay tée do dong mau qua dng
tinh mach ting dan theo tudi thai. Cac chi s6 vé van téc dong chay ong
tinh mach c6 tuong quan chit vai tudi thai theo cac ham bac 2 c6 hé sb
tuong quan cao nhat. Tham khao cAc nghién ciru trén thé gigi cho thay
cac tac gia chon ham sé twong quan khac nhau nhung déu cé chung
nhan dinh 14 van tc séng c6 twong quan chat ché véi tudi thai va ting
dan khi tudi thai tang 1én. Chung t6i chon ham s6 twong quan 13 ham s6
bac 2 vi ¢6 hé sb trong quan cao nhat phan anh dung quy luat phat trién
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cua chi sé van toc tang 1én khi tudi thai tang. Diéu nay ciing hoan toan
phu hop véi sinh 1y tuan hoan thai va rau.

Téc gia Nakagawa va cong sy da nghién ciu cit ngang trén 146
thai phu mang thai tir 17-38 tuan duoc do van téc dong chay séng S D
a ctia 6ng tinh mach dé xay dung gia tri binh thuong cho van téc song
cho thay van tdc song ting 1én khi tudi thai ting. Chung to sy truong
thanh vé chiic nang tim thai do giam tré khang ciia dong mach rén va
rau thai, su gia ting tuin hoan mau dén thai.

Téc gia Marcolin va cong su da nghién ciru chi s6 van téc Doppler
ong tinh mach ciia 60 phu nir mang thai khoe manh ma khéng c6 bénh
ly thai trong ntra thir hai cia thai ky cho thay: van toc song S, D, a ting
theo tudi thai tir 20 dén 40 tuan. TAc gia da thiét lap duoc gia tri binh
thuong vé van téc dong chay cua thai tir 20-40 tuan va dwa ra két luan
do van téc dong chay qua dng tinh mach 1a mot cng cu quan trong dé
danh gia thai nhi khoe manh tir d6 gitip phat hién nhimg thay doi vé
tuan hoan thai nhi.

Tat ca cac nghién ctiru déu c6 chung mot nhan dinh céc gia tri vé
van téc dong chay dng tinh mach c6 tuong quan ty 1é thuan véi tudi thai
va thiét 1ap duogc gia tri binh thuong cho ting chang toc dan sé diéu do
¢ y nghia quan trong trong thyc tién 1am sang, gidp theo ddi thai nghén
binh thudng tir d6 gitip phét hign thai bat thuong.

4.3. Ban luan vé &ng dung caa biéu d6 bach phan vi chi sé6 doppler
ong tinh mach ¢ thai cham phat trién trong tir cung:

Thai cham phat trién trong tr cung 1a mét trong nhitng thach thac
I6n trong viéc cham soc va quan ly thai nghén. Khi siéu am uwdc lugng
can nang dudi duong BPV thir 10, ching ta sé cho siéu am Doppler va
dwa vao d6 dé chia giai doan thai cham phat trién trong tir cung:

Déi chiéu vai biéu dd bach phan vi chi s6 xung 6ng tinh mach cua
thai binh thuong cho thiy chi s6 xung dng tinh mach ¢ thai cham phat
trién tang cao hon so v6i thai binh thuong.

Nghién ciru caa ching t6i ¢ chung nhan dinh so véi mot s cac tac
gia da nghién ctu trén thé gidi cho thiy: chi s6 xung, chi sé tro khang,
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chi s6 S/a ciia Ong tinh mach tang 1én & thai cham phat trién trong tur
cung so véi thai binh thuong.

Wegrzyn, va cong su da tién hanh nghién ctu véi muc dich so sanh
céc chi s6 Doppler dng tinh mach & thai cham phat trién va thai binh
thuong. C6 208 thai phu dugc nghién cuu trong d6 co6: 89 phu nit trong
khoang 22-42 tudn cham phat trién trong tir cung va 119 véi thai binh
thuong duéi dang nhom chimg. Str dung siéu am Doppler do cac chi s6
Pl, RI, S/a. Tac gia nhan thay rang ddi voi nhom binh thudng céac chi s6
nay giam theo tudi thai. Nhom thai cham phat trién trong tr cung céc
chi s6 nay cao hon dang ké so v6i thai binh thuong.

Téc gia Cruz-Martinez va cong sy (2011) da tién hanh danh gia su
thay d6i chi s6 Pl caa Doppler 6ng tinh mach trong 115 thai cham phat
trién trong tir cung cd tudi thai dudi 34 tuan. TAc gia cho thay chi sé PI
cuia dng tinh mach cua thai cham phét trién nam trén duong BPV thir 95
trudc khi sinh 26 ngay 12 ngay va 5 ngay. Téc gia cho rang chi sb PI
ctia dng tinh mach trong thai cham phat trién c6 thé ting sém hon, chinh vi
vay tham do chi s6 xung Doppler ng tinh mach ¢é vai trd quan trong trong
theo ddi va tién luong thai cham phat trién trong tir cung.

Téc gia Figueras va cong su (2009) danh gia su thay ddi chi sb
xung Doppler trong 46 thai cham phat trién trong tir cung & tudi thai
dudi 34 tuan cho thay ¢ thai cham phéat trién chi s6 xung dong mach
rén, 6ng tinh mach > duong BPV 95. Can phét hién sém nhiing thay doi
chi s& Doppler cua thai. Khi c6 bét thuong dong chay dao nguoc séng
hodc mat phirc hop tim truong thi da & giai doan muon.

Céc nghién ctru déu cho thiy hau hét cac thai cham phat trién trong
tr cung déu co bién dong tuan hoan thai, bt thuong Doppler dong
mach rén xuat hién dau tién sau d6 dén bat thuong Doppler dong mach
n&o va sau cling s& c6 bat thuong doppler dng tinh mach. Thoi diém nay
tham do Doppler 6ng tinh mach c6 gia tri giup dua ra chan doan tién
lwong sat voi tinh trang thai gitp cac thay thudc dua ra quyét dinh dinh
chi thai nghén dung thoi diém tranh nhitng can thiép quéa sém chua can
thiét ddc biét 1a trong nhimg truong hop thai cham phét trién ma thai
con non thang.
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KET LUAN

1. Trong thai nghén binh thwong tir 22-37 tuan cac chi sé Doppler
6ng tinh mach c6 twong quan chit ché véi tudi thai.
« Chi sb xung, chi s tré khang, ti 1& S/a giam dan khi tudi thai
tang lén.
« Van tdc trung binh dong chay, van téc cua cac song S, D,a ting
I&n khi tudi thai ting.
* Nghién ctru da tim ra ham s6 tuong quan tuong Gng Véi cac chi
SO trén la co so dé tinh cac gia tri twong ung voi duong bach
phan vi 3, 5, 10, 50, 90, 95, 97 dé xay dung biéu do béch phan vi
cua cac chi so Doppler 6ng tinh mach tuong ng véi tudi thai tur
22 - 37 tuan.

2. Ung dung ciaa biéu @6 bach phan vi chi s6 Doppler dng tinh mach
& thai cham phat trién trong tir cung:

- Chi s6 xung, chi sb tro khang, ti I¢ S/a cia Doppler dng tinh
mach & thai cham phat trién trong tir cung tir thay doi va ting cao
hon so v&i chi sé Doppler éng tinh mach ¢ thai binh thuong tir
32-33 tuan.

- Thai cham phat trién trong tir cung tir 32 - 33 tuan co: 80% chi
sb xung, 72,5% chi sb tro khang va 77,5% ti 1& S/a l16n hon
duong béach phan vi thir 95 cua biéu dd bach phan vi chi s6
Doppler 6ng tinh mach tuong (ng theo tudi thai.

KIEN NGHI

Str dung tham do Doppler 6ng tinh mach trong siéu am thai 1a can
thiét vi day 1a tham do khong can thiép hoan toan cé thé thuc hién dwoc
va c0 gid tri tién lugng cao trong danh gia tinh trang sac khoe cua thai.

Can c6 nhitng nghién ctu tiép theo dé danh gia hiéu qua cua biéu
d6 béach phan vi chi sé Doppler éng tinh mach trong viéc danh gia thai
nhi c6 bat thuong vé nhidm sic thé hoic di tat tim.
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INTRODUCTION

Pregnancy monitoring before birth, especially a high-risk pregnancy, is
an important task for obstetricians, to ensure healthy births, to contribute to
improving the quality of the population and to reducing the prevalence of the
disease. disability and maternal and neonatal mortality.

Currently, there are various methods of exploration to evaluate fetal
developmental and health status for early detection of abnormal
pregnancies for timely treatment. In which ultrasound is a non-invasive
method widely applied in obstetrics and gynecology with many
advantages. In addition to applying the ultrasound to explore to
morphology of the fetus, the application of vascular Doppler ultrasound
in the mother-child circulatory exploration is one of the most valuable
exploratory methods nowadays because the ultrasound plays an
important role not only in predicting fetal health but also to play an
important role in determining attitudes to deal with the fetus.

In Vietnam, a Doppler ultrasound in obstetrics has been used quite
commonly in recent years. There have been a number of studies on the
Doppler Indices: umbilical arteries, cerebral arteries, uterine artery in normal
and pathological pregnancy. But so far no work has been done on the DV
Doppler indices in normal fetuses. It is necessary to construct the DV
Doppler indices in normal fetuses for Vietnamese, so we conducted the
theme: ""Study on ductus venosus Doppler indices in normal fetuses at 22 to
37 weeks' gestation to establish the centile chart and clinical application™.

STUDY OBJECTIVES
1. Determine the mean values of ductus venosus Doppler indices in

normal fetuses to establish the centile chart of ductus venosus Doppler

indices at 22 to 37 weeks' gestation.
2. Evaluate the application of the centile chart of ductus venosus

Doppler indices in fetal growth retardation in uterus.

New contributions of thesis

This is the first study on the ductus venosus in normal fetuses in
Vietnam.

Contribution to a predictive and prognostic method of fetal growth
retardation in uterus contributes to improving the quality of the
population.

The results are shown in the centile chart with racial characteristics,
so the exact diagnostic results and clinically meaning.



Structure of thesis

The thesis with 127 pages includes the following parts: Introduction
(2 pages); Chapter 1. Literature review (30 pages); Chapter 2. Subjects and
methods (15 pages); Chapter 3. Results (43 pages); Chapter 4. Discussion:
(33 pages); Conclusions (2 pages); Recommendations (1 page).

The thesis includes 45 tables, 12 figures, 13 pictures. The thesis has 115
references, including 20 in Vietnamese and 95 documents in English.

Chapter 1: LITERATURE REVIEW

1.1. Principle of Doppler ultrasound
1.1.1. Doppler effect
The Doppler effect was discovered in 1842 by Christian Johann
Doppler.
1.1.2. Types of Doppler
1.1.2.1. Continuous wave Doppler:
1.1.2.2. Pulse Doppler :
1.2.2.3. Color Doppler :
1.2.2.4. Power Doppler :
1.1.3. Doppler signal analysis methods
1.1.3.1. Audio Spectrum Analysis
1.1.3.2. Doppler spectrum analysis by observation of spectral morphology
1.1.3.3.Doppler spectrum analysis by measuring indices
+ Resistive Index (RI)
+ Systolic / diastolic ratio
+ Pulsatility Index (PI)
1.2. Physiology of the fetal circulation

Before birth, pulmonary circulation (subcirculatory system) is not
active, fetal Hb is not yet associated with O, in the lung to provide for
the development of fetal activity. At this stage, O, is supplied through the
blood of the umbilical vein, the O, exchange in the blood pool. The
blood pool plays the role of O, exchange and receives CO, emissions
similar to the role of postpartum lung fetus. Thus, the umbilical vein
provides adequate blood to the heart through the duct between the umbilical
vein and the inferior vena cava, which is called the the ductus venosus.

1.2.1. Anatomy of ductus venosus:

The ductus venosus in the fetus is a duct connected from the
umbilical vein to fetal vena cava. The ductus venosus with a pan-pipe
shape with one small end and the large other , small diameter towards the
umbilical vein forms a tie at the entrance, with a diameter of increasing
about 0.5 mm in the middle and increasing to 2 mm in the last month of
pregnancy.
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1.2.2. Pathway of blood flow from the umbilical vein to the fetus:

The oxygen-rich blood from the umbilical vein is divided into two
parts, one part of the blood flowing into the fetal liver, one part flowing
into venous duct and then into the right atrium along with the superior
vena cava of fetus.

From the right atrium, the blood volume is divided into two parts,
large amounts of blood flowing through the left atrium through the Botal
hole to the left ventricle through the mitral valve. When left ventricular
contraction, blood flow through the aortic valve to the general circulatory
system to nourish the fetus, a smaller amount into the right ventricle
through the tricuspid valve and into the pulmonary artery. This blood
supply is sufficient to support the lungs without exchange of oxygen in
the lungs (because the fetal lungs are not active) and then returned to the
left atrium through the pulmonary veins.

1.2.3. Blood flow from the umbilical vein into the ductus venosus

Kirserud etal showed that in animals, about 50% of the blood from the
umbilical vein enters the ductus venosus . Then Kirserud et al conducted
an ultrasonographic study measuring blood flow from the umbilical vein
through the ductus venosus in 197 normal fetuses at 18 to 41 weeks'
gestation indicating a blood flow through the ductus venosus of 28 % to
32% at 18 to 20 weeks' gestation , down to 22% at 25th weeks, and to 18%
at 31th weeks. The authors concluded that in the human fetus , amount of
blood flow from the umbilical vein through the ductus venosus were less
than animal fetus.

Bellotti et al studied the Color Doppler ultrasond of blood flow from
the umbilical vein into the ductus venosus in 137 normal fetuses at 20 to
38 weeks' gestation also showing that blood flow through the ductus
venosus decreasing from 40% to 15%. % at full term
1.2.4. Regulate the blood flow from the umbilical vein to the ductus venosus.

According to Chacko et al, the Doppler exploration of the entry point of
the ductus venosus would see increased blood flow rates due to the
contraction of the sphincter of the ductus venosus . Meyer et al showed that
there was not the sphincter at this site but only a smooth muscle layer comes
from the muscular layer of the umbilical vein and the muscle of the
abdominal vein. This muscle runs along the vein and the nervous system in
place, regulates contractions, and changes the diameter and length of the
ductus venosus and simultaneously affects blood flow and blood flow rate.
Madrive et al also demonstrated a lack of sphincter at the entry point of the
ductus venosus . This will support the hypothesis that the ductus venosus is
adjusted and that the change in diameter includes the entire length of the
ductus venosus , and not just in the entry point

Coceani et al conducted animal studies to show that alpha
andrenergic (causing contraction) and beta andrenergic (causing
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relaxation) had effects on the diameter of the ductus venosus , affecting
blood flow through the ductus venosus .

The pressure difference between the umbilical vein (the part into the fetal
abdomen) and the pressure of the inferior vena cava (IVC) increased the rate
of blood flow through the the ductus venosus and through the liver increases.
1.3. Method of exploration of DV Doppler ultrasound
1.3.1. Determine position of ductus venosus:

The horizontal section along the fetal spine on the back posture, will
see the descending aorta along the front of the large diameter spine. The
fetal anterior chest is the right ventricle of the fetal heart that connects to
the the inferior vena cava (IVC) running along in front of the aorta. The
most prominent landmark is the umbilical vein that flows into the fetal
liver. Along the umbilical vein we will encounter a branch from the
umbilical vein into the inferior vena cava, which is the vein, easily
confused with the right hapatic vein closer to the heart.

1087109
13

thmeE SNE x-/"- ‘~:'
-OngMit mach

-

-Ra
ey =

. _‘g- -y

Picture 1.3. Vertical section along the fetal spine on the back posture
1.3.2. DV Doppler spectrum analysis

1.3.2.1. Normal DV Doppler spectrum analysis:

Ductus
venosus

cmis

Picture 1.6. The Normal DV Doppler spectrum



5

On the Doppler spectrum there are three peaks of the pulse wave

The S-wave peak is the peak of the highest pulse wave corresponding to
the strong current that is the systolic phase, reflecting the pressure of the
peripheral blood from the umbilical vein compared to elevated atrial
pressure at this point in time (blood in atrium flows into the left ventricle
through the foramen oval, which reduces the pressure in the atrial chamber).

The D-wave peak : corresponding to the diastolic phase, the open
AV valve, blood flow passively to the right ventricle.

The a- wave peak: corresponding to the contraction phase of the
atria, it ejects blood into the right ventricle. In the atrial chamber without
blood, the blood pressure is different from that of the peripheral
arteries, thus increasing the blood flow rate to produce a peak.
1.3.3.2. Analysis of abnormal DV Doppler spectrum is associated with
clinical signs.

The D wave is much lower than the S wave, which demonstrates
decreased cardiac muscle elasticity or atrioventricular valve lesions. The
a- wave is low or lost, suggesting atrioventricular valve deficiencies, The
affected myocardium results in uninterrupted blood flow to the heart,
even at the time of atrial systole without a continuous flow of blood to
the heart.

The a - wave reversed: proving an imbalance in blood flow between
systolic and diastolic phase , when the atria contracted blood flow back
to the umbilical artery
1.3.3.3. Analysis of DV Doppler indices

- Time-averaged mean of the maximum velocity.

- Time averaged maximum velocity (TAMX).

- Pulsatility Index (PI) of vein: PIV = S-a/D

- Resistive Index (RI):  RI=S-a/S

- Systolic / atrial ratio: S/a

- Ductus venosus index (DVI): DVI = S-a/TAMX

- Perfusion index (PFI): PFlI = TAMX/S .

In the above indices, the PIV is often used by the authors because
the real value and deviation from multiple measurements per author
does not differ much
1.3.3.4. Studies on the normal values of DV Doppler indices by
gestational age

Hecher et al conducted a cross-sectional study in 143 pregnant
women at 20 to 40 weeks' gestation to establish normal values for DV
Doppler parameters. Teixeia et al conducted a retrospective cross-
sectional study in 843 normal pregnancies with the crown rump length
(CRL) of 34-84 mm.
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A study by Hsu et al conducted in 545 pregnancies at 8 to 38 weeks'
gestation, measured the DV Doppler indices to establish a wave velocity
flow pattern in the normal fetus.

Marcolin et al studied the DV Doppler indices in 60 healthy
pregnant women without fetal illness in the second half of pregnancy.
The results were as follows:

Bahlmann et al studied the DV Doppler indices in 696 pregnant
women in a cross-sectional descriptive study.

Tongprasert et al in 2012 conducted a cross-sectional descriptive
study in 640 pregnant women at 14 to 40 weeks' gestation.

Suksai et al conducted a study to establish a reference value for
Doppler parameters in 371 normal pregnancies at 15-22 weeks' gestation.

From the studies of the DV Doppler in normal pregnancies in the
world showed that the Doppler ultrasound was an important part of
fetal ultrasonography, which has become a tool for assessment of fetal
circulation function, clinically. The reference ranges obtained in the
studies are a contribution to the diagnosis of healthy fetus from which
abnormal pregnancies will be detected.

1.4. Clinical value of DV Doppler exploration

1.4.1. Exploration of pregnancy with abnormal chromosome

1.4.2. Screening for abnormal pregnancies (miscarriage, fetal death,
congenital malformation)

1.4.3. Values of DV Doppler indices in diagnosis of fetal growth
retardation in the uterus.

In methods of exploration of the fetal growth retardation in uterus,
the Doppler ultrasound is an important factor in predicting fetal status.
Studies in the world have shown that if there were abnormalities of the
umbilical artery Doppler value such as diastolic velocity of zero or
reversed and there are changes in the DV Doppler spectrum shape such
as a low a- wave or reversed wave or only increased Pl will increase the
risk of fetal death and fetal acidosis

The DV Doppler ultrasound has the potential to predict
abnormalities of the fetus: the fetal growth retardation in uterus,
abnormal fetus, especially fetal chromosome abnormalities. The DV
Doppler parameters, especially the increased Pl will increase the higher
risk for the fetus. The a -wave corresponding to atrial phase decreased ,
lost or reversed will correspond to the more severe abnormalities.

1.5. Concept, the meaning of the application of the centile chart

History of completion of the centile chart is a developmental
achievement of three subjects: anthropometry, statistics, and graphic
design. The use of high-tech knowledge to find the rules of biological
growth through the synthesis of simple anthropometric data into a simple
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tool for practical application and that is the centile chart about the
biological body growth . In addition to the centile chart -specific risk
prediction requirements, we also know the percentage of subjects at
normal risk in the study population: for example, if the measure
corresponds to the 20" centile cutoff point, this means that a number of
subjects on 10 th Centile line is 90% of total study population and
below the 10 th Centile line is equal to 10% of total study population.

Chapter 2
SUBJECTS AND METHOD
2.1. Study setting and duration

The study conducted in the National Hospital of Obstetrics and
Gynecology, between June 2014 and December 2016.

2.2. Study subjects
2.2.1. Study subject for objective 1
2.2.1.1 Inclusion criteria

-One fetus and alive fetus.

- Gestational age from 32-33 weeks.

- Alive fetus

- Estimated weight and postpartum weight were on the 10th centile
curve according to the centile distribution chart for the gestational age of
Phan Duy Duyet 2005.
2.2.1.2. Exclusion criteria

- Congenital malformations.

- It is not possible to determine the exact gestational age.

- Postpartum weight was on the 10th centile curve according to the
centile distribution chart for the gestational age of Phan Duy Duyet 2005.
2.2.2. Study subject for objective 2

Obijective 2 aims to assess the clinical application of the centile chart
of DV Doppler in the fetal growth retardation in the uterus.
2.2.2.1 Inclusion criteria

Pregnant women with the fetal development retardation in the
uterus from 32-33 weeks.
2.2.2.1. Exclusion criteria

Congenital malformations of fetus.

2.3. Study method

2.3.1. Study design: A cross-sectional descriptive study used to find out a
mean value of population.

2.3.2. Sample size for objective 1:
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A number of study subjects calculated as formula :
2

L

n=2% D= :
al?2 X)? &

Where:

- n: Minimum sample size obtained

- a: Statistically significant level (choose a = 0.05).

- Z(1-0/2): 1.96 with 95% ClI

- 0. Standard deviation of mean value (Y) based on a previous
study by Hsu is 0.21

- X: A mean value of the DV Doppler Pulsatility Index based on a
previous study by Hsu is 0.67

¢: Relative precision ¢€=0,1.

L: Number of fetal age groups, the study was conducted at the
gestational age from 22 to 37 weeks so there were 16 classes..

So now formula will be:

2
n= 1962 L x 16 =603

2(0.67 x 0.1)2
Minimum sample size obtained is 603 pregnant women.In fact we
investigate 640 pregnant women
2.3.3. Sample size for objective 2
A number of study subjects calculated as formula:
R p.q
1- 0/2) (p.8)2

Where:

Zz(l_wz); is standard normal variate (at 5% type 1 error (p<0.05) it is 1,96.

p is the specificity corresponding to the estimated cutoff point: 0.95
based on the study by Ta Xuan Lan.

g =1 - p (positive diagnostic error) = 0.05

¢ : Relative precision € = 0.072.

So now formula will be:
0.95%0.05
n =1.962 x ———— = 39
(0.95%0.072)
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Minimum sample size obtained is 39 cases with fetal growth retardation. In
fact, we investigate 40 cases with fetal growth retardation in the uterus.
2.4. Process of data collection and research related parameters
2.4.1. Select patients
Selecting pregnant women at 22 to 37 week’s gestation and to agree
to participate in research.
2.4.2. Process of data collection
- Interviewing study subjects: Gestational age, educational level,
occupation, history of obstetrics and gynecology, history of illness
- Pregnancy checkup: Measuring blood pressure, checking if the
pregnant women has edema, measuring uterine height, abdominal
circumference, hearing fetal heart.
- Ultrasound: To measure the size of the fetus
- Ultrasound to measure the DV Doppler: wave velocity, mean
velocity of PI, RI, S/ aratio.

2.4.3. Research facilities

The Voluson 730 Pr 4-D color Doppler ultrasound machine is being
used in hospitals. The Machine equipped with Pulsatility Doppler
ultrasound system, Color- Coded Doppler, Doppler boost. Computing
system is mounted in the machine.
2.5. Evaluation of criteria related to research
2.5.1. Gestational age:

- Calculated in weeks from the first day of the last period.

- The gestational age is calculated according to the ultrasound results
of the first 3 months of pregnancy.
2.5.2. Ultrasound to measure fetus

Measurement of biparietal diameter (BPD), head circumference,
Anterior-posterior-abdominal diameter(APTD), transverse abdominal
diameter(TAD), abdominal circumference, measurement of femur length,
measurement and evaluation of amniotic fluid volume, evaluation of
placental condition.
2.5.3. Exploration of DV Doppler

Using an ultrasound probe with a frequency of 3.5 MHz with color
coded Doppler and pulse Doppler, a position of exploration is the ductus
Venosus.

Identify a position of the ductus venosus: The horizontal section
along the fetal spine, which will see the The descending aorta along the
front of the large diameter spine. The anterior thorax is the right ventricle
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of the fetal heart that connects to the inferior vena cava in front of the
aorta. The most prominent landmark is the umbilical vein that flows into
the fetal liver. By umbilical vein we will encounter a branch from the
umbilical vein into the inferior vena cava, which is the ductus venosus,
easy to mistake the right hepatic vein closer to the heart.

Picture 2.2. Imaging of ductus venosus located by Color Doppler
(The imaging was directly done by Ph.D student)

Criteria of satisfactory spectrum to measure the indices

- When five Doppler spectra are achieved on the drift band of the
screen, stopping for analysis and measuring indices.

- Mark the maximum speed of the systolic wave (S) and the
maximum speed of the diastolic wave (D) and the minimum endpoint
of the diastolic wave (a).

- The indices are automatically measured on the ultrasound machine,
when the ruler is set to the highest point of the waves of S, D, a.

- Perform a second revision of the measurements, taking the mean
of the two measurements as the data to be collected in the study.

14126.16.0

DV-S

DV-ED
DV-Sja
DV-PI

DV-RI

DV-a 25
DV-TAmax 41
DV-HR

(The imaging was directly done by Ph.D student)
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The DV Doppler indices are used in the study:

* Pulsatility index (PI): Pl = S-a/TAMX; Resistive index (RI): Rl= S-a/S

+ Systolic / atrial ratio: S/a, wave velocity: S,D,a, mean velocity of S:

systolic stage. D: Diastolic stage. a: atrial stage. TAMX: Time
averaged maximum velocity

2.5.4. Evaluating the fetal growth retardation in uterus:

To be fetuses with estimated weight under the 10th centile chart
curve of the fetal weight growth chart for gestational age.
2.2.5.4. Variables and evaluation criteria used in the study
- Maternal age: divided into four age groups: Group 1 from 18-24

years, group 2 from 25-29 years, group 3 from 30-34 years, group 4
from > 35 years old.

- Pregnancy at term of gestational age from 38 weeks to 41 weeks.

- Fetal weight is normal: To be fetuses with estimated weight and
postpartum weigh were from above the 10th centile to 90th centile
curve of the fetal weight growth chart for gestational age of Phan Duy
Duy in 2005.

2.6. Data processing method:

- Calculating mean values and standard deviations of PI,RI, S/a ratio,
velocity index by gestational age (weeks).

- Identify the coefficient of kurtosis and the coefficient of skewness
to determine the distribution of values of Doppler indices

- Analyze the developmental rules of the mean values of the DV
Doppler indices by the method of calculating the correlation between two
quantities for each function y = f (xX) where y is the Doppler index, X is
gestational age), with correlation when r> 0.5 and correlated closely
when r>0.7.

- Based on the correlation coefficient, developing the data table, the
upper and lower limits of each Doppler index were calculated using the
5%, 10%, 50%, 95%, and 97% centile curves for each Doppler index by
gestational age.

2.7. Ethical issues in research

Ultrasound is a method of exploration, not harmful to the health of
the mother as well as the fetus. All mothers participating in the study will
be informed, explaining the purpose of the study. The personal
information of the pregnant women in this study is completely
confidential only for the study. During the course of the study conducted
simultaneously with the antenatal care, monitoring and treatment,
therefore it does not lose much time. as well as the cost of pregnant
women.
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Chapter 3: STUDY RESULT

During the period from June 2014 to January 2017 at the National
Obstetrics and Gynecology Hospital, we selected 640 pregnant women
who met the criteria and included in the study for objective 1.

3.1. CHARACTERISTICS OF STUDY SUBJECTS
Table 3.1. Characteristics of study subjects

Characteristics No. pregnant Percent

women %

18-24 94 14,7

25-29 253 39,5

Age of mother 30-34 189 29,5

35-40 104 16,3

Civil servant 406 63.3

Occupation Housewife 149 23.3
P Worker 53 8.3
Farmer 32 51

Accommodation Ha Noi 374 584

Other provinces 266 41.6

1 393 61.4

Pregnant times 2 179 28.0

3 68 10.6

2500-3000g 132 20.63

. . 3100- 35009 356 55.62

Birth weight >3500 152 23.75

Remark: Pregnant women aged 25 -29 accounted for the highest rate
of 3.9,5%; The number of pregnancies for the first time accounted for
61.4%.

3.2. DUCTUS VENOSUS DOPPER INDICES IN NORMAL
PREGNANCY FOR GESTATIONAL AGE FROM 22-37 WEEKS

3.2.1. Pulsatility Index (P1) corresponding to gestational age.

The crude mean of the pulsatility index was relatively stable and
decreased slightly at 22 to 37 week’s gestation. To prove and find out the
rules of development of the Pl from week of 22-37. We calculated the
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correlation between y (PI) and x (gestational age) for each of the first,
second, and third order functions, to determine which function with the
highest correlation coefficient will show proper development rules.

Function Equation r
First order y = 0.025x 0.79
Second order y = 0.067x — 0.001x? 0.88
Third order y = 0.106x — 0.004x* +4,5E-5x° 0.90

Solving the third-order function selected after substituting x for
gestational age will obtain the values of the mean PI per gestational age.

Based on the formula for calculating the values corresponding to the
centile lines, we have the table and draw the following chart:

Table 3.2. Values of pulsatility Index (PI) corresponding to centile lines
3,5,10,50,90,95,97 for gestational age of 22-37 weeks

Gestational N | sD Distribution of PI according to centile lines

age 3% | 5% | 10% | 50% | 90% | 95% | 97%

22 5410131063066 0.71 | 0.88 | 1.04 | 1.09 | 1.12

23 4910141061064 |069 | 087 ]105|110]113

24 41/0.14/059|0.63|0.68 | 0.86 | 1.05| 1.10 | 1.13

25 3810.15/0.57|0.61| 0.66 | 0.85 | 1.05 | 1.10 | 1.14

26 40/0.16 | 055|059 | 0.64 | 0.84 | 1.04 | 1.10 | 1.14

27 4510.16 1053|057 |062 | 083 ]104|110]| 114

28 4210.17/050|054| 060 | 082 ]103|110] 114

29 40/0.17/0.48 052|058 | 081 | 103 |1.09 | 113

30 391018 | 0.46 | 0.50 | 0.56 | 0.80 | 1.03 | 1.09 | 1.13

31 4210.19/043|048|054 | 0.78 | 1.02 | 1.09 | 1.13

32 50/0.19]1041]045|052 | 0.77 | 102 | 1.09 | 1.13

33 35/020)039]043/051 076 101|108 113

34 321020037041/ 049 | 0.75)1.01|108 | 113

35 3210210341039 047 | 074 1101|108 |1.13

36 31/022]1033]038|046 073 ]101]109 114

37 300221031036/ 044 073 101|109 114

From the table above, we will draw the following chart for the
clinical application:
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Pulsatility Index
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Figure 3.1. Centile chart of DVPI for gestational age at 22-37 weeks

3.2.2. Resistive Index (Rl)corresponding to gestational age
Similar to the calculation of the PI, the functions selected for
calculating the centile lines for for the RI from 22 to 37 weeks are the
third order function y = 0.077x - 0.003x2 + 3.493E-5x3.
From the third order function, the selected variable rule will compute
the mean values and the corresponding values for the centile lines: 3, 5,
10, 50, 90, 95, 97.
Table 3.3. Values of resistive index (RI)corresponding to the centile
lines: 3,5,10,50,90,95,97 for gestational age(GA) from 22-37 weeks.
cA |N | sD Distribution of Rl by centile lines
3% [ 5% [ 10% [ 50% | 90% [ 95% [ 97%
22 | 54]0.07]049]051] 053 [061]070]0.72[0.74
23 |49[0.07]048]050] 052 [ 061070072 [0.74
24 | 41]0.07 047 048] 051 [0.60 | 070 [ 0.72 [ 0.74
25 |38[0.08]0.45[0.47]0.50 [ 060|069 072 [0.74
26 | 40[0.08]0.44[046[ 049 [ 059 | 0.69 [ 0.72 [ 0.73
27 |45[0.08]043]045][ 048 [ 058 | 0.68 [ 0.71 [ 0.73
28 | 42[0.08]041[043[ 046 [ 057 | 068 [0.71 [ 0.73
29 |40[0.09]040[042][045[056 | 067 071 [0.73
30 | 39[0.09]038[041[044 [055]067 070 [ 0.72
31 |42[0.09]037[039][043 054066070 [0.72
32 |50[0.10]0.36[0.38] 041 [ 054 | 0.66 | 0.69 | 0.72
33 |35[0.10/0.34[0.37[0.40 [ 053 | 0.66 | 0.69 | 0.72
34 |32[010[0.33[0.36[0.39 [ 052 | 0.65 [ 0.69 | 0.71
35 |32[011]032[0.34[0.38[052]065]0.69 072
36 |31[011]0.31[034[0.38 051 ]065]0.69 072
37 |30[011]0.30[0.33][0.37 [ 051 | 065]0.69 | 0.72
From the table above, we will draw the centile chart of DVPI for
gestational age from 22 — 37 weeks.
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Figure 3.2. Centile chart of the DVRI for gestational age from 22-37
weeks

3.2.3. S/a ratio corresponding to gestational age
A second order function : y = 0.201x - 0.04x2 had the correlation
coefficient between the mean velocity index and the highest gestational age
reflecting the rule of variation of velocity index by gestational age. From the
second order function, the selected variable rule will compute the table of
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mean values and the corresponding values for the centile lines.
Table3.4. Values of S/a ratio corresponding to centile lines:

3,5,10,50,90

95,97 by gestational age from 22-37 weeks

Al N | sD Distribution of S/a ratio by centile lines
3% | 5% | 10% | 50% | 90% | 95% | 97%
22 | 541037178187 | 201 | 249 | 296 | 3.10 | 3.19
23 149039177 |186| 201 | 251 | 3.01 | 3.15 | 3.24
24 1411041 |175|185]| 2.00 | 252 | 3.04 | 3.19 | 3.29
25 138043173 |183| 198 | 253 | 3.07 | 3.22 | 3.32
26 14010441169 1.79] 196 | 252 | 3.09 | 3.25 | 3.35
27 451046 | 165|176 | 1.92 | 251 | 3.10 | 3.27 | 3.37
28 |42 1048|160 |1.71| 1.88 | 2.49 | 3.10 | 3.28 | 3.39
29 1401049154 |165| 1.83 | 2.47 | 3.10 | 3.28 | 3.39
30 {39051 147 |159| 1.78 | 2.43 | 3.08 | 3.27 | 3.39
31 |42 1053|140 |152] 171 | 2.39 | 3.06 | 3.25 | 3.38
32 |50 054 131|144 ] 164 | 2.34 | 3.03 | 3.23 | 3.36
33 | 351|056 (122 |135| 156 | 2.28 | 3.00 | 3.20 | 3.33
34 132058112 |1.26| 147 | 221 | 295 | 3.16 | 3.30
35 [32|060|102|116| 1.37 | 2.14 | 290 | 3.11 | 3.25
36 | 31]0.61]090|105]| 127 | 2.05 | 2.84 | 3.06 | 3.20
37 130063 ]0.78 093] 116 | 1.96 | 2.77 | 3.00 | 3.14
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From the table above, we will draw the centile chart of S/a ratio of
the ductus venosus for gestational age from 22-37 weeks.
s/aratio
4

3.5

BPV 97
—BPV 95

—BPV 90

3

25

2 ——BPV 50
1.5
=0,201x - 0,04x* BEVAD
1 y L,201x - 0,04x BPVS

—BPV3

0.5

Gestational age
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Figure 3.3. The centile chart of S/a ratio of the ductus venosus for
gestational age from 22-37 weeks
3.2.4. Velocity index corresponding to gestational age
A second order function y = 1.646x - 0.019x2 has the correlation
coefficient between the mean velocity index and the highest gestational
age reflecting the rule of variation of the velocity index by gestational
age. From the second order function, the selected variable rule will
compute the mean values and the corresponding values for the centile
lines: 3, 5, 10, 50, 90, 95, 97
Table 3.5. Values of the mean velocity index corresponding to centile
lines: 3,5,10,50,90,95,97 for gestational age(GA) from 22-37 weeks.

GA | N | sD Distribution of mean velocity index by centile lines

3% 5% | 10% | 50% | 90% | 95% | 97%

22 |54 7.19 | 1349 | 1518 | 17.81 | 27.02 | 36.22 | 38.85 | 40.54

23 |49 | 752 | 13.67 | 1543 | 18.18 | 27.81 | 37.43 | 40.18 | 41.95

24 |41 ] 7.85 | 13.81 | 15.65 | 18.51 | 28.56 | 38.61 | 41.47 | 43.31

25 | 38| 818 | 13.91 | 15.83 | 18.81 | 29.28 | 39.74 | 42.72 | 44.64

26 | 40| 850 | 13.97 | 1597 | 19.07 | 29.95 | 40.83 | 43.94 | 45.94

27 | 45] 8.83 | 13.99 | 16.07 | 19.29 | 30.59 | 41.89 | 45.11 | 47.19

28 |42 ] 9.16 | 13.98 | 16.13 | 19.47 | 31.19 | 42.91 | 46.25 | 48.41

29 |40 | 948 | 13.93 | 16.16 | 19.62 | 31.76 | 43.89 | 47.35 | 49.58

30 |39 981 | 13.84 | 16.14 | 19.72 | 32.28 | 44.84 | 48.42 | 50.72

31 [ 4211014 | 13,71 | 16.09 | 19.79 | 32.77 | 45.74 | 49.44 | 51.82

32 |50 ] 1046 | 13.54 | 16.00 | 19,82 | 33,22 | 46,61 | 50,43 | 52,89

33 [ 35]10.79 | 13.34 | 15.88 | 19.81 | 33.63 | 47.44 | 51.38 | 53.91

34 321112 | 13.10 | 15.71 | 19.77 | 34.00 | 48.23 | 52.29 | 54.90

35 [ 321145 12.82 | 1551 | 19.69 | 34.34 | 48.98 | 53.16 | 55.85

36 |31 11.77 | 1250 | 15.27 | 19.56 | 34.63 | 49.70 | 54.00 | 56.76

37 [30]1210 | 12.14 | 1499 | 19.40 | 34.89 | 50.38 | 54.79 | 57.64
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From the table above, we will draw the centile chart of the mean
velocity of the ductus venosus for gestational age from 22-37 weeks.

Mean velocity
cm/s
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60 BPV97
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—BPV 50
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10 —BPV 3
¥ = 1,646x - 0,019x
o Gestational age
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Figure 3.4. The centile chart of the mean velocity of the ductus
venosus for gestational age from 22-37 weeks
Velocity index of waves of S, D,a corresponding to gestational age

The velocity of S, D, and A waves increased as gestational age
increased. The correlation function was the second order function: S-
wave :y = 2,294x - 0,03x2; D-wave: y = 0.678x - 0.001x2; a - wave y =
0.665x - 0.002x2.

The correlation function corresponding to wave velocities was the
basis for calculating the values corresponding to the centile lines to
develop the centile chart of indices of Doppler velocity of ductus venosus
corresponding to gestational age from 22 - 37 weeks.

From the table above, we will draw the centile chart of indices of velocity
of S,D,a wave of the ductus venosus for gestational age from 22 - 37 weeks
3.3. APPLICATION OF CENTILE CHART OF DV DOPPLER INDICES
IN FETAL GROWTH RESTRICTION
3.3.1. Comparisons of DVDoppler indices in normal fetus and fetal
growth restriction at 32-33 weeks of gestation

Table 3.6. A mean value of DV Doppler indices in normal fetus and
fetal growth restriction at 32-33 weeks of gestation

fetal growth
Index Normal fetus restrgi]ction p
Pl 0.68 £0.16 1.14+ 0.29 <0.001
RI 0.53+0.10 0.73+0.13 <0.001
Sla 2.21+ 0.56 3.75+£1.05 <0.001

Remarks: Pulsatility index (PI) , Resistive Index (RI), S/a in fetal
growth restriction were higher than those in normal fetus, the difference
was statistically significant with p<0.001.
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3.3.2. Distribution of DV pulsatility index (P1) , resistive Index (RI), S/a
in fetal growth restriction on the centile chart of the corresponding DV
Doppler indices

Evaluate the clinical application of a centile chart of DV Doppler
indices in the fetal growth retardation in uterus :

We selected the results of the measurements about the DV Doppler
indices in 40 cases with the fetal growth retardation in uterus with
gestationa age from 28 to 34 weeks to test this content and showed the
following results:
3.3.2.1. Evaluate the clinical application of the centile chart of DVPI in
the fetal growth retardation in uterus :

BPVET
BPY33
= BPY30

= EPY50

——— BW10
=BPV5
=FPV3

30 i 32 33 34 35 35 Tudithai

Figure 3.6. Evaluate the application of the centile chart of ductus venosus
pulsatility index (DVPI) in the fetal growth retardation in uterus

Remarks: The DVPI in the fetal growth retardation in uterus was higher
than that in the normal growth fetus. 32 out of 40 cases with the fetal
growth retardation in the uterus had the DVPI lying on the 95th centile
line, accounting for 80.0%. 34 out of 40 cases with the fetal growth
retardation in the uterus had the DVPI lying on the 90th centile line,
accounting for 85.0%.
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Chapter 4: DISCUSSION

4.1. Discussion on subjects and research methods
4.1.1. Discussion on study subjects:
4.1.2. Discussion on study method

4.2. DISCUSSION ON DV DOPPLER INDICES IN NORMAL
PREGNANCY FROM 22 TO 37 WEEKS

4.2.1. Discussion of the centile chart of the DVPI for gestational age at 22
- 37 weeks

The DV Doppler Pl was often used to explore the fetal circulation.
According to our findings, in normal pregnancies from 22 to 37 weeks, the
DVPI was closely correlated with gestational age according to a third —order
function:

Comparison of correlation functions about the DVPI of authors in the
world showed that the authors constructed a reduction chart of the PI on the
basis of the first, second order functions done by Tongparset , Bahlmann,
Axt- Fiedner. The authors had a common remark that the DVPI was
correlated with gestational age and provided different correlation functions
depending on population race. From the correlation equation, the authors set
up a table of reference values for the DV Doppler index for different
countries. There are several reasons for this difference: gestational age, study
methods, data processing methods and population race

From literature review, the authors found out that the DVPI decreased
with gestational age in normal pregnancies. This reflected correctly the
physiology of the placental circulation. As the placental papilla growed, the
capillary system was much, blood vessels were wide, the cell culture layers
were gradually thin in the end of pregnancy to make the metabolism
between mother and fetus easy, help the baby grow well . However, the fetal
DV Doppler PI had the characteristics of different racial populations.
Therefore, the development of the physiological constants of the DV
pulsatility index for each population group in different countries is
necessary.
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4.2.2. Discussion on the centile chart of resistive index (RI) for gestational
age from 22 to 37 weeks

In our study, in normal pregnant women at 22-37 week’s gestation, the
RI was closely correlated with gestational age. The correlation coefficient
between the RI and gestational age compared with other authors in the world
showed that most authors selected a first-order function such as Bahlmann,
Tongparset.

Comparison of the correlation function between the RI and the
gestational age of the authors in the world showed that the authors
constructed a histogram of the RI for gestational age with the 1st and 2nd
order functions. In this study, we selected the third-order function because
we found that the third-order function had a higher correlation coefficient
and indicated the variable rule of RI decreased with increasing gestational
age more accurately. Differences in correlation functions may be due to
gestational age at study start, study method, data analysis methods of
different authors.

Our findings suggested that the DVVRI decreased with gestational age.
The results of our study were also consistent with some other authors in the
world. The value of the DVRI decreased steadily as gestational age
increased, reflecting the RI of decreased placental circulation, suggesting
that the circulation in the placental papilla facilitated easy maternal and fetal
metabolism. It facilitated the development of the fetus without the risk of
fetal growth retardation in the uterus. Therefore, when the DVRI was
normal, the risk to the fetus was very low. Studies showed that the DV
Doppler RI were different and had characteristics among different racial
groups. Therefore, it is necessary to develop physiological constants of
DVPI for each population race .

4.2.3. Discussion on the centile chart of S/a ratio of the ductus venosus for
gestational age from 22 to 37 weeks

Since 1994, Rizzo et al and others found a strong correlation between
gestational age and the S / a ratio, whereas gestational age increased with
decreasing the S / a ratio. Our study in pregnant women with gestational age
from 22 to 37 weeks, the S/ a ratio was closely correlated with gestational age.
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The S / a ratio of the ductus venosus was strongly correlated with
gestational age and tended to decrease with gestational age, suggesting that
the circulation in the placental papilla facilitated the easy metabolism
between the mother and the fetus. , facilitating the development of fetuses
without the risk of fetal development retardation in the uterus. The S/ a ratio
of the ductus venosus decreased with increasing gestational age in our study,
which was consistent with findings of many authors in the world.

All studies found that the S / a ratio was closely correlated with
gestational age and decreased as gestational age increased in line with the
physiology of placental circulation. Studying the S / a ratio of the ductus
venosus for gestational age to establish the centile chart was very significant
in practice, as demonstrated by studies worldwide that was the basis for
normal pregnancy monitoring. This helped to detect abnormal pregnancies.
The S/ aratio of the ductus venosus varies between countries. It demonstrates
that the centile chart of the S/ a ratio of the ductus venosus was specific to each
country. Thus, it is necessary to develop the physiological constants for the S/ a
ratio of DV Doppler for each population race.

4.2.4. Discussion on the centile chart of mean folow velocity and velocity
of waves of S, D, a of the ductus venosus for gestational age from 22 to 37
weeks

The exploration of Doppler at the entry site of the ductus venosus will
show an increased blood flow rate due to the sphincter of the ductus venosus
. Tightening at the entry site from the umbilical vein into the ductus venosus
results in increased blood flow. Studies have shown that the blood flow rate
through the ductus venosus increased with gestational age. Indicators of
blood flow velocity in the ductus venosus were strongly correlated with
gestational age in terms of second order functions with the highest
correlation coefficient. References to international studies showed that the
authors selected different correlation functions, but all agreed that the wave
velocity was strongly correlated with gestational age and increased with
increasing gestational age. We selected the second - order function because
it had the highest correlation coefficient reflecting the development rule of
the velocity index increasing with increased gestational age. This is also
perfectly suited to the physiology of fetal circulation and placental one
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Nakagawa et al conducted a cross-sectional study in 146 pregnant
women with gestational age from 17 to 38 weeks, measuring the flow
velocity of the S,D,a waves of the ductus venosus to establish a normal value
for velocity and showed that the wave velocity increased when gestational
age increased, demonstrating the growth of fetal cardiac function due to
decreased RI of umbilical artery and placental artery increased blood flow to
the fetus.

Marcolin et al studied the DV Doppler velocity index in 60 healthy
pregnant women who did not have gestational pathologies in the second half
of gestation, indicating: the velocity of waves of S, D, and a increased with
gestational age from 20 to 40 weeks. Authors have established normal
values for fetal flow velocities from 20 to 40 weeks and concluded that the
flow velocity measurement through the ductus venosus was an important
tool for assessing healthy fetuses and from this helped detect changes in fetal
circulation.

All studies said that the blood flow velocity values of the ductus
venosus were positively correlated to gestational age and having established
normal values for each population race. It is important in clinical practice to
help the follow-up of routine pregnancy and thus to help detect fetal
abnormalities.

4.3. DISCUSSION ON APPLICATION OF THE CENTILE CHART
OF DV DOPPLER INDICES IN FETAL GROWTH RESTRICTION

4.3.2. Evaluate the application of the centile chart of DV Doppler indices
in this study for fetal growth retardation in the uterus:

The fetal growth restriction in the uterus is one of the major challenges
in pregnancy care and management. When ultrasound, we found that
estimated fetal weight was below the 10th centile line, we would use
Doppler ultrasound and based on it to divide fetal growth retardation stages
in the uterus:

Compared with the centile chart of DVPI in normal pregnancy, we
found that the DVPI in fetal growth retardation was higher than that in
normal pregnancy.
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Our findings were similar to findings by authors in the world and
showing that the PI, the RI, the S/a ratio of the ductus venosus were higher
in fetal growth retardation in the uterus than those in normal pregnancy .

Wegrzyn et al conducted a study to compare the DV Doppler indices in
fetal growth retardation and normal pregnancy. 208 pregnant women
included in the study, in which 89 pregnant women with the 22-42 weeks of
delayed growth in the uterus and 119 with normal pregnancy in the control
group. Using Doppler ultrasound to measure PI, RI, S/ a ratio. The authors
found that for the normal group, these indices decreased with gestational age
and for fetal growth retardation group in the uterus, these indices were
significantly higher than those in normal pregnancies

Cruz-Martinez et al. (2011) conducted a study to evaluate a change of
DV Doppler PI in 115 pregnant women with delayed growth fetuses in the
uterus at a gestational age of less than 34 weeks. The authors found that the
DVPI in fetal growth retardation in the uterus lying the 95" centile line
before birth of 26 days, 12 days and 5 days. The authors suggested that the
DVPI in fetal growth retardation could increase earlier, so the exploration of
DV Doppler Pl played an important role in monitoring and prognosis of fetal
growth retardation in the uterus

Figueras et al. (2009) evaluated a change in Doppler Pl in 46 pregnant
women with delayed growth fetuses in the uterus at a gestational age of less
than 34 weeks, the authors found that in the fetal growth retardation in the
uterus, the P1 of umbilical artery, the ductus venosus was greater than the
95" centile line. It is necessary to early detect changes of Doppler indices of
the fetus. When there is abnormal flow of wave reversal or diastolic
dysfunction, it is in late stage.

Studies have shown that most of the fetal growths retardation in the
uterus exhibited the changes in the fetal circulation, umbilical artery
abnormalities that appeared first then abnormalities of the cerebral arterial
Doppler and eventually abnormalities of DV Doppler . At this time point, the
exploration the DV had the value to help make a predictive diagnosis close
to the fetal condition that helped the physician make the decision to stop
pregnancy in a timely manner to avoid prematurely unnecessary
interventions, especially in the cases of fetal development retardation that
was still preterm.
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CONCLUSION

1. In normal pregnancy from 22 to 37 weeks, DV Doppler indices were
closely correlated with gestational age.

» The pulsatility index (PI), the resistive index (RI), the S / a ratio
decreased as gestational age increased.

» The mean flow velocity, the velocity of the S, D,a waves, increased
when the gestational age increased .

* The study found the correlation functions corresponding to the above
indices as the basis for calculating the values corresponding to the
centile lines: 3, 5, 10, 50, 90, 95, 97 to establish the centile chart of
DV Doppler Indices for gestational age from 22 to 37 weeks.

2. Application of the centile chart of DV Doppler indices in fetal growth
restriction

- Pulsatility index (PI), Resistive Index (RI), S/a in fetal growth
restriction were changed and were higher than those in normal
pregnancy from 32-33 weeks.

- Fetal growth restriction for gestational age from 32-33 weeks with:
80% of PI, 72.5% of RI and 77.5% of S/a were greater than the g5t
centile curve of the centile chart of DV Doppler indices
corresponding to the gestational age.

RECOMMENDATIONS

The use of exploration of DV Doppler in pregnancy ultrasound is
necessary because this is a non-intervention that is completely feasible and
has a high prognostic value in the assessment of fetal health status.

Further studies are needed to evaluate the effectiveness of the centile
chart of he DV Doppler Indices in assessing fetal chromosomal
abnormalities or cardiac malformations.





