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PAT VAN PE

Thai kém phét trién trong tir cung dugc dinh nghia khi thai nhi
khong dat duoc tiém nang ting trudng, co wde lugng can nang thai nhi
trén siéu &m dudi bach phan vi thir 10 so véi tudi thai. Thai kém phat
trién chiém ty 18 3% - 7% trén tong so tré maéi sinh. Ty 1& nay khac
nhau gitra cac qudc gia, dan sé va chung toc. Thai kém phét trién 1a
nguyén nhan cua nhiéu két cuc thai ky bat loi. Quan ly thai ky kém
phét trién nham c6 maot chién luoc thich hop trong chan doan, xr tri
thai kém phat trién van dang 1a mot thach thac cho cac nha san khoa.
Siéu am hai chiéu gitp nhan dién thai kém phat trién; siéu &m doppler
gilp chan doan mirc d6 nang, gop phan tién luong, chi s6 Manning
gitip danh gia tinh trang thai kém phat trién giai doan muon. Hién nay,
& Viét Nam, ¢ rat it nghién cau danh gia chi s6 hiéu suat co tim va
gi tri cuia chi s hiéu suat co tim khi phdi hop véi siéu am doppler,
chi s6 Manning trong chan doan va xr tri thai kém phat trién. Vi vy,
ching téi thuc hién de tai: “Nghién ctu gia tri cua siéu am hai chiéu,
siéu &m Doppler, chi s6 hiéu suat co tim va chi s6 Manning trong chan
doan, xur tri thai kém phat trién”, véi 2 muc tiéu:

1. Khdo séat céc chi so siéu am hai chiéu, siéu am Doppler dong
mach rén, déng mach ndo giiza, dng tinh mach, hiéu sudt co tim va chi
s6 Manning ¢ thai kém phat trién.

2. Xdc dinh gi tri cia siéu am Doppler dong mach rén, dong mach
n&o giita, ong tinh mach, hiéu sudt co tim va chi s6 Manning trong
chan dodn mire dg, xur tri thai kém phat trien.

Y NGHIA KHOA HQC VA THUC TIEN

Tai Viét Nam, ty I¢ thai kém phat trién tir 6% - 8%. Thai kém phat
trién 1a nguyén nhan cua nhiéu két cuc so sinh bét loi. Siéu &m hai
chiéu 1a phuong phap don gian, dé thuc hi¢n gitp nhan di¢n thai kém
phét trién. Siéu 4 4m doppler dong mach rén, dong mach ndo giira, dng
tinh mach, chi s6 hiéu Suat co tim giGp chan doan glal doan, muc d6
nang cua thai kém phat trién, chi s6 Manning danh gia tinh trang thai
kém phét trién & giai doan muon. Két hop céc chi sé siéu am, doppler,
chi s6 hiéu suat co tim va chi s6 Manning nang cao kha ning tién luong
va xt tri thai kém phét trién.

PONG GOP MOI CUA LUAN AN

Hién nay tai Viét Nam chua c6 nghién ctru nao vé vai trd chi s6
hiéu suit co tim va c6 rat it nghién ctru vé sy phdi hop cac chi s siéu
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am doppler, chi s& higu suat co tim va chi s6 Manning trong chan doan
va xu tri thai kém phat trlen Két qua nghién ciu cho thay doppler dong
mach ron, ty s6 ndo — rén c6 do nhay, do dac hiéu cao trong chan doan
va xir tri thai kém phat trién. Chi s6 hiéu suat co tim c6 gia tri trong
tién luong két cuc thai ky. Nghién ctru da xac dinh dugc cac diém cat
ctia cac chi s6 siéu am doppler, chi s6 hiéu suat co tim c6 y nghia trong
tién lugng phuong phap két thic thai ky va két cuc so sinh bat loi.

CAU TRUC LUAN AN

Luan &n gom 132 trang bao gém: Dat van dé: 2 trang; Tong quan
tai lidu: 32 trang; Dbi tugng va phuong phap nghién ciru: 19 trang;
Két qua nghién ciru: 40 trang; Ban luan: 36 trang; Két luan: 2 trang;
Kién nghi: 1 trang. Luan an c6 68 bang, 24 biéu d6 va 17 hinh minh
hoa va 148 tai liéu tham khao (16 tai liéu tiéng Viét, 132 tai liéu tiéng
Anh). Phy luc: 15 trang. Nghién ctu da c6 05 cong trinh da duoc
cong bd trén tap chi va hoi nghi ¢6 uy tin ciia nganh Y trong nudc va
ngoai nudc.

Chuong 1
TONG QUAN TAI LIEU
1.1. SINH LY PHAT TRIEN BINH THUONG CUA THAI NHI

Sy tang trudng cua thai nhi dugc chi phdi ¢ nhiéu cap do. Chirc
ning banh nhau hoan thién 1a diéu kién can thiét cho su phi hop céac
thanh t6 ciia me, cua nhau va cua thai nhi dé bao dam cho sy phat trién
binh thuong thai nhi. Sy phat trién caa thai nhi dugc ghi nhan thanh
cac bang chuan phat trién can ning thai nhi theo bach phan vi so véi
tudi thai, thay déi tly vao tirng chang toc, quéc gia. Thai nhi dugc xem
phét trién binh thuong khi co trong lugng tir bach phan vi (BPV) thir
10 dén bach phan vi thi 90 so véi tudi thai. 4
1.2. PINH NGHIA VA PHAN LOAI THAI KEM PHAT TRIEN
1.2.1. Pinh nghia: Thai kém phét trién (TKPT) trong tir cung duoc
dinh nghia khi u6c lugng can nang thai nhi (EFW) nam dudi bach phan
vi (BPV) thir 10 so véi tudi thai.

1.2.2. Phan loai: Thai kém phét trién dwoc phan loai nhu sau:

Thai kém phat trién khoi phat som: chiém ty ¢ 20% - 30%, biéu
hién trén siéu 4m cac kich thudc diu va bung thai nhi déu nho, bit dau
Xuit hién tir quy mot hoidc quy hai thai ky. Nhiing bién déi caa doppler
dong mach rén bao gom ting tré khang, chi s6 xung (PI) trén BPV tht
95 hoiac mat/dao nguoc séng tim truong 1a tiéu chi chan doan TKPT



khoi phét som.

Thai kém phat trién khdi phat mugn: xuét hién sau tuan 18 32 thai
ky, chiém ty 18 70% - 80%, biéu hién trén siéu am c6 cac chi sé kich thudc
dau binh thuong hoac it bi anh huong nhung duong kinh chu vi bung va
duong kinh ngang bung nhé hon so véi tudi thai.

1.3. CAC YEU TO NGUY CO VA SINH BENH HQC THAI KEM
PHAT TRIEN

131 Céc yéu t6 nguy co TKPT: Bao gom céc yéu té nguy co tir me;
yéu t nguy co tir thai, yéu té nguy co tir banh nhau — phan phu.

1.3.2. Sinh ly bénh TKPT: Qua trinh sinh ly bénh TKPT dién tién qua
cac giai doan gom suy chirc ning banh nhau; anh huong cua réi loan
chire nang banh nhau 1én bién dudng cua thai; phan tng thich nghi cua
co thé thai nhi — giai doan con bu; phan ang thich nghi cia co thé thai
nhi — giai doan mat b.

1.4. CHAN POAN THAI KEM PHAT TRIEN

Chan doéan thai kém phat trién can dya vao: chan doan tudi thai,
khai thac tién sir, bénh str, do bé cao tir cung — vong bung va siéu am
hai chiéu gitp nhan dién nhom thai c¢6 udc luong trong lugng thai nhi
nho hon BPV thir 10 so véi tudi thai.

1.5. GIA TRI CUA SIEU AM DOPPLER, CHI SO HIEU SUAT
CO TIM VA CHI SO MANNING TRONG XU TRI THAI KEM
PHAT TRIEN

1.5.1. Siéu am doppler

1.5.1.1. Péng mach ron: Su gia tang chi s6 PI doppler dong mach rén
hoic két hop voi PI dong mach ndo gitra trong ty ndo - rén 1a chi diém
c6 gia tri dé chan doan va xu tri TKPT.

1.5.1.2. Béng mach ndo giira: Céc bién ddi doppler dong mach néo
gitta 1a dau hiéu chi diém cho hién twong gidn mach mau ndo hay con
goi hién tuong trung tm hoéa tuan hoan thai nhi. Doppler dong mach
ndo gitra co gia tri trong chan doan va tién lwong mirc do nang thai nhi
& nhitng thai ky kém phat trién khai phat mugn va hoan toan doc lap
véi doppler dong mach ron.

1.5.1.3. Ty s6 ndo — rén: CPR dugc tinh bang tri s6 PI doppler dong
mach néo giita chia cho tri sé PI doppler dong mach rén. (CPR =
Plomna /Plomr). CPR s& giam ngay khi c6 nhiing bién déi rit nho cuoa
Plomng va Plpmr. ) )

1.5.1.4. Doppler ong tinh mach: Doppler 6ng tinh mach c6 kha nang
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du bao nguy co thai chét trong thoi gian ngan nhét & nhitng truong hop
TKPT khoi phat som. Néu c6 bat thuong doppler ng tinh mach cho
phép két thic thai ky o bat ky tudi thai nao khi hoan thanh liéu trinh
hd trg phoi thai nhi.
1.5.2. Doppler d4nh gia chirc ning tim thai — chi s6 hiéu suit co tim:
Chi s6 hiéu suat co tim 1a chi s6 doppler két hop chirc nang tim thu va
tAm truong thét trai thai nhi dé xac dinh chirc nang tim thai trong nhiing
thai ky nguy co cao. Chi s6 hi¢u suat co tim rat c6 gia tri trong dy béo
két cuc thai ky bat loi.
1.5.3. Chi s6 Manning: Chi sé6 Manning dua vao siéu &m d4nh gia cac cir
dong cua thai nhi bao gom cir dong hd hap, cir dong théan, truong luc co,
do khoang i lon nhét va thir nghiém khong da kich. Cac hoat dong nay
phan anh tinh trang thai, dac bi¢t la nhitng truong hop thay doi hanh vi
cua thai do thiéu oxy, rit hay gap trong nhiing thai ky nguy co cao nhu
TKPT. Tuy nhién, hi¢u qua chi s6 Manning trong tién lwong két cuc thai
ky cho dén nay van con tranh cii.
1.6. HUONG XU TRI THAI KEM PHAT TRIEN TRONG TU CUNG

Céc phuong phap diéu tri noi khoa chi mang tinh hd tro. Do vy
cong tac theo ddi va quyét dinh thoi diém cham dut thai ky 1a chién
lugc chinh trong quan Iy TKPT. Theo huéng dan thuc hanh cua Hiép
Hoi San Phu khoa Hoa Ky, nhitng truong hop siéu am c¢6 udc lugng
trong lwong thai nhi nho hon BPV thir 10, can danh gia thém chi sb
nudc 6i va siéu am Doppler. Tuy theo ude lugng trong luong thai
nhi va bién déi Doppler dé lya chon thoi diém chidm dat thai ky
thich hop. Viéc cham dut thai ky & tuan thai trugc 34 tuan dugc
khuyén céo can phai duoc thuc hién ¢ trung tim c6 don vi chim
soc so sinh tich cyc. Nhirng trudng hop két thic thai ky truge tuan
32, can xem xét s dung magnesium sulfate, dé du phong nhiing
thuong ton than kinh sau sinh.
1.7.MQT SO NGHIEN CUU TRONG NUGC VA NUOGC NGOAI

Téc gia Tran Trung Hoanh va cs (2016) nghién ctru gia tri caa siéu
am doppler trong danh gia thai cham phaét trién ghi nhan c6 su lién
quan gitra giam tro khang dong mach nédo gitra v4i can nang so sinh
thip va chi s Apgar 5 phut < 7 diém. C6 sy lién quan giira ty s6 néo
rén bat thuong véi can nang thap, Apgar 5 phit < 7 diém.

Nghién ciru tac gia Pao Thi Hoa, Tran Danh Cuong va cs (2016) két
luan bat thuong doppler OTM dugc xem la chi diém duy bao tét nhat
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nguy co tir vong chu sinh & thai cham phét trién trong tir cung.

Tac gia Bhorat I.E va cs ( 2015) danh gia chi s6 higu suét co tim
theo mue do nang thai kém phat trién va ghi nhan MPI ting cao c6 y
nghia & nhom thai kém phat trién véi cac dau hiéu nang.

Tac gia Unterschetder Julia va cs (2013) ghi nhan doppler dong
mach rn bat thuong lién quan nhiéu dén két cuc thai ky bat lgi & nhom
thai kém phat trién.

Tac gia Baschat A.A va cs (2006) nghién ctu két hop siéu am doppler,
va chi s6 sinh 1y hoc thai nhi trong danh gi thai kém phat trién, két luan
siéu am doppler va chi sb sinh Iy —vat ly c6 hiéu qua trong viéc phan tang
céc nhém thai kém phét trién co nguy co.

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
2.1.1. Poi twgng, dia diém va thoi gian nghién ciu

Nhom thai kém phét trién bao gom 110 san phu mang thai don thai
duoc chan doan thai kém phat trién theo tiéu chi co ude lwong trong
luong thai nhi trén siéu am dudi bach phan vi thir 10 so vai tudi thai
nhap vién va diéu tri tai Khoa Phu San — Bénh vién Truong Dai hoc Y
Duoc Hué tir thang 10/2015 dén thang 1/2019.

Nh6m thai phét trién binh thuong bao gém 110 thai phu don thai
c¢6 wée lugng trong lugng thai nhi trén siéu &m so vai tudi thai tir bach
phan vi thir 10 dén béach phan vj thir 90.

2.1.2. Tiéu chuan chen bénh

2.1.2.1. Tiéu chudn chon nhém thai kém phét trién: Pon thai, thai sng,
tu6i thai > 28 tuan, udc luong trong lugng thai nhi trén siéu &m nho hon
béch phan vi thir 10 so vai tudi thai, ddng y tham gia nghién ciu

2.1.2.2. Tiéu chUan chon nhém thai phaét trién binh thuwong: Thai phu mang
thai don thai, thai Song ¢ tuan thai turong (mg Véi cac truong hop dugc chan
doan thai kém phat trién, ¢6 uéc lugng trong lugng thai nhi trén siéu am tir
béach phan vi thir 10 dén bach phan vi thir 90 so véi tudi thai.

Chon nhém thai phat trién binh thuong theo ty 1¢ 1: 1
2.1.3. Tiéu chuan loai trir
2.1.3.1. Tiéu chudn logi trir nhdm thai kém phat trién: Me bi dai thao
dudng, nhidm tring nang, thai ¢ bat thuong bam sinh nang, ¢ bang
chang bt thuong di truyén nang, khéng chin doan duoc chinh xac tuan
tudi thai, trong luong sau sinh I6n hon BPV thtr 10 so véi tudi thai, ¢6 chi
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dinh md lay thai do céc nguy@n nhan san khoa, mét du theo di.
2.1.3.2 Tiéu chudn logi trir nhém thai phét trién binh thwong: Thai c6
cac bat thuong bam sinh, trong lwong thai nhi sau sinh nho hon BPV thir
10 hoc I6n hon BPV thir 90 so véi tuoi thai, mat dau theo dai.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuong phip thiét ké nghién ciru: nghién ctu cit ngang mod
ta c6 so sanh
2.2.2. Co miu: C& mau nhém thai kém phat trién trién duoc tinh theo
cong thie ¢& mau cho udce luong mot ti 16 trong quan thé:
p(1—p)

AZ

Trong d6: n: ¢& mau nhom thai kém phét trién ; o = 0,05; Zi.qn. =
1,96 vai muc tin cay 95%,; p = 6,2% la ty I¢ thai cham phét trién trong
tur cung; A = 0,05

n = 1,062 00027 0062) g o6
= 0,052 :

C& mau nhém thai kém phat trién ching i thu thap dugc 1a 110 bénh.
Nh6m thai phat trién binh thuong I3 110 truong hop, theo ty 18 1: 1.
2.2.3. Phwong tién nghién cau

Phiéu nghién citu in sdn, bénh 4n san khoa, can ban cho san phu c6
thuéc do chiéu cao, may siéu am 5D Samsung Medison UGEO
WSB80A, dau do Convex SC1-6, dau do Volume V5-9, may monitoring
san khoa hiéu Avalon FM20, can tré so sinh.
2.2.4. Cac buéc tién hanh
2.2.4.1. Phong vdn cdc ddc diém chung
2.2.4.2. Khai thac bénh si, tién si: Khai thac yéu té tién str, bénh st cd
lién quan
2.2.4.3. Kham cdc ddc diém me: chiéu cao, can niang, BMI, phan loai
BMI theo WHO, phan loai ting can thai ky theo tiéu chuan cua Vién y
hoc M (IOM).
2.2.4.4. Kham 1am sang san phy: xac dinh tudi thai, do bé cao tir cung
—vong bung
2.2.4.5. Siéu &m hai chiéu: Po duong kinh ludng dinh, chu vi vong
dau, chu vi vong bung, chiéu dai xuong dui, uéc lugng trong luong
thai nhi, do va tinh chi s6 nuéc &i, danh gia do trueong thanh banh nhau
theo Grannum.
2.2.4.6. Siéu am Doppler

2
n =Zi_ g
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Siéu am Doppler dong mach rén, dong mach n&o giira, dng tinh mach,
ty $6 néo — ron CPR = Plpvng /Plomr. Phan logi hinh théi séng Doppler,
chi s6 xung, phan loai chi s6 xung theo bach phan vi.

Do chi s6 hiéu suat co tim theo cdng thic: Chi s6 hiéu suat co tim
= (thoi gian co dong thé tich that tréi + thoi gian gidn dong thé tich that
trai)/thoi gian tong mau that trai.
2.2.4.7. Thyc hién chi s Manning: Thyc hién nghiém phap khéng da kich
danh gia dap ting cua tim thai. Siéu am khao sat thai nhi trong vong 30
phit, danh gia cac ctr dong hd hap, cir dong than/chi, truong lyuc co thai
nhi, do khoang 6i I6n nhat, ghi nhan va cho diém. Biém s6 Manning dugc
tinh bang tong s diém sau khi cac tiéu chi dugc danh gia
2.2.4.8. X tri va két qud két thic thai ky: Ghi nhan xu tri thai kém
phét trién, phuong phap két thic thai ky, chi s APGAR 1 pht, 5 pht,
gi6i tinh, can nang tré sau sinh, tinh trang tré séng/chét tien sinh, theo
doi tai don vi cham séc so sinh tich cuc, thoi gian nam vién trén 7
ngay.

2.3. THU THAP VA XU LY SO LIEU

Str dung céc phép toan thong ké so sénh 1 va 2 tong thé, kiém dinh sy
khac biét ¥ véi mirc y nghia o = 0,05. Kiém dinh sy khac biét cac gia tri
trung binh theo phép kiém dinh t véi mirc y nghia a = 0,05. Vi nhiing
bang chéo c6 tan suat mong doi thip (< 5), sir dung phép kiém Fisher dé
kiém dinh su khac biét véi mirc y nghiia @ =0,05. Phén tich dién tich dudi
dudng cong ROC (AUC) dé x4c dinh gia tri va diém cat cia siéu am
doppler, chi s hiéu suit co tim va chi s6 Manmng trong chan doan giai
doan, xtr tri thai kém phat trién. Xay dyung cac m hinh du bao theo chi s6
Siéu &m, hiéu suét co tim va Manning dwa vao phan tich hdi quy da bién
Logistic. X Iy va phén tich sé liéu bang phan mém IBM SPSS Statistics
22.0 va MedCal 18.11.3.
2.4.PAO PUC NGHIEN CUU: Puogc chap thuan cia hoi dong dao dirc
trong nghién citu y sinh hoc truong Pai hoc Y Duoc, Pai hoc Hué.

Chuwong 3
. KET QUA NGHIEN CUU
3.1. DPAC PIEM CHUNG NHOM NGHIEN CUU
3.1.1. Pic diém chung cia san phu

Tudi trung binh nhém TKPT 1327,15 + 4,90; nhom thai phat trién binh
thuong 1a 27,95 + 4,56. Ty Ié ting can khong dang chuan trong thai ky
caanhom TKPT 12 79,1%; ciia nhdm thai phét trién binh thuong 12 57,3%.
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Tang can trung binh trong ca thai ky cia nhom TKPT va nhém thai phat
trién binh thuong lan luot 12 9,52 + 4,35 va 13,58 + 4,19, p < 0,05. Rdi
loan tang huyét ap trong thai ky & nhom TKPT la 21,8%, tién sir ¢ thai
kém phat trién nhom thai kém phat trién 13 11,8%.
3.1.2. Pic diém thai ky

Ty 1€ udc lugng trong lugng thai nhi nho hon BPV thtr 3 va BPV
tir 3 dén dugi 10™ & nhém TKPT lan luot 13 68,2% va 31,8%. Ty 18
TKPT & cac tuan tudi thai < 32 tuan, 33 - 37 tuan va > 37 tuan lan luot
la 3,6%, 25,5% va 70,9%. Trung binh tudi thai cham dut thai ky o
nhém TKPT va nhém thai phét trién binh thuong lan luot 12 38,28 +
2,06 va 39,10 + 1,04. Trong lugng trung binh cua tré sau sinh nhém TKPT
va nhom thai phét trién binh thuong 1an luot 1a 2212,73 + 391,68 gram
va 3215,91 + 408,11 gram (p < 0,05). Ty Ié mé lay thai nhom TKPT la
57,3%, nhém thai phét trién binh thuong 1a 46,4%. Ty 1& két cuc so
sinh bt lgi nhém TKPT la 54,5%. Tré can theo ddi tai don vi chim
soc so sinh tich cuc 12 90,0%, chi sé Apgar < 7 & pht thi nhat chiém
38,3%, chi s6 Apgar < 7 & phut thir nam chiém 28,3%. Ty 18 tré chét
tién sinh, chét so sinh 1a 3,3%. Ty 1¢ tré cd két cuc so sinh bat loi co ty
I¢ cao & nhom TKPT muc d6 nang. Nhém TKPT mirc d6 nang co ty 1é
IA < 7, suy ho hap, can phai hd tro hd hip, nhap vién theo dbi tai don
vi cham séc so sinh tich cuc lan luot 1a 25,3%, 40,0%, 41,3% va 56%.
Ty 1€ céc két cuc nay & nhém TKPT mirc d6 nhe 1a 11,4% , 20,0%,
20,0% va 34,3%. Ca hai trudng hop thai chét luu déu thuoc nhom
TKPT mirc d6 ning. Cac két cuc so sinh bat loi xay ra véi ty 1& giam
dan theo tuan tudi thai < 32 tuan, tir 33 — 37 tuan va trén 37 tuan. Cac
truong hop thai chét luu déu thugc nhom co tuan tudi thai < 32 tuan;
khéng c6 trudng hop ndo > 32 tuan chét luu hoic tir vong so sinh.
3.2. CHI SO SIEU AM HAI CHIEU, SIEU AM DOPPLER, CHi
SO HIEU SUAT CO TIM VA CHI SO MANNING O THAI KEM
PHAT TRIEN
3.2.1. Siéu am hai chiéu trong thai kém phét trién

Trung binh céc chi s6 siéu am hai chiéu BPD, HC, AC, FL theo
tuan tudi thai & nhdm TKPT nho hon c6 ¥ nghia so véi nhém thai phat
trién binh thuong. Bat thuong nudc 6i nhém TKPT va nhém thai phét
trién binh thuong lan luot 12 69,1% va 0,9% véi p < 0,05.
3.2.2. Siéu am doppler trong thai kém phat trién
3.2.2.1. Siéu am doppler dgng mach ron
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Hinh thai pho doppler dong mach rén tang tro khang, mat/dao
nguoc thi tim truong va binh thuong trong nhém TKPT lan luot
chiém ty 18 1a 48,2%, 2,7% va 49,1%; nhom thai phat trién binh
thuong ¢ phd Doppler dong mach rén binh thuong chiém 97,3%.
Nhom TKPT c6 ty 1é BPV Plpug > 95", BPV Plpyr < 95 lan luot &
42,7% va 57,3%; ty 1 nay trong nhém thai phat trién binh thuong lan
luot 1a 4,5% va 95,5%, p < 0,05. Trung binh Plpmg Nnhém TKPT va
nhom thai phét trién binh thuong lan luot 14 1,24 + 0,50 va 0,87 +
0,17 véi p < 0,05.

Trung binh Plpyr & nhom TKPT c6 két cuc so sinh bét loi, nhom TKPT
c6 két cuc so sinh binh thuong va nhém thai phéat trién binh thuong lan luot
14 1,46 + 0,55, 0,98 + 0,24 va 0,87 + 0,17 (p < 0,05).
3.2.2.2. Siéu &m doppler dong mach ndo giza

Ty 18 BPV Plpying < 5 nhom TKPT 1 9,1%, ciia nhom thai phat trién
binh thuong 1a 4,5%. Trung binh Plpvng nhdm TKPT va nhdm thai phat
trién binh thuong lan luot 12 1,54 + 0,41 va 1,70 + 0,43 (p < 0,05).

Trung binh Plpane & nhdm TKPT c6 két cuc so sinh bét lgi 1a 1,56
+0,43; 6 nhém TKPT c6 két cuc so sinh binh thuong 121,51 + 0,39 va
& nhém thai phat trién binh thuong 1a 1,70 + 0,43.
3.2.2.3. Ty s6 ndo — ron

Ty I¢ BPV CPR < 5" ¢ nhém TKPT la 46,4%, & nhom thai phat
trién binh thuong 1a 9,1%, (p < 0,05) . Gié tri trung binh CPR nhom
TKPT 1,44 + 0,70; nhom thai phat trién binh thuong 1a 2,00 + 0,54
(p < 0,05).

Trung binh CPR cua nhém TKPT c6 két cuc so sinh bat loi,
nhém TKPT c6 so sinh binh thuong va caa nhém thai phat trién
binh thuong lan lugt 12 1,28 + 0,74, 1,65 + 0,60 va 2,00 + 0,54 véi
p < 0,05.
3.2.2.4. Siéu am Doppler éng tinh mach

Ty I¢ bat thuong hinh thai pho doppler 6ng tinh mach méat/dao nguoc
s6ng a nhém TKPT 14 8,2%; Ty 18 BPV Plorw > 95™ s0 véi tudi thai
trong nhém TKPT va nhom thai phat trién binh thuong lan lugt 1a
23,6% va 6,4% vai p < 0,05. Trung binh Plorm nhdm TKPT, nhém
thai phét trién binh thuong lan luot 14 0,73 + 0,37 va 0,63 + 0,21
véi p <0,05.

Trung binh Plorm nhdm TKPT c6 két cuc so sinh bét loi, nhém TKPT
c6 két cuc so sinh binh thuong va nhém thai phat trién binh thuong 1an luot



10

140,80 + 0,43, 0,65 + 0,28 va 0,63 + 0,21 vai p < 0,05.
3.2.3. Chi s6 hi¢u suit co tim trong thai kém phat trién

Ty lé BPV MPI > 95" ¢ nhom TKPT la 41,8%. Khong cé truong
hop ndo BPV MPI > 95" ¢ nhdm thai phaét trién binh thuong. Gia tri
trung binh MPI nhém TKPT 1a 0,70 + 0,30, cao hon so v&i caa hhom
thai phat trién binh thuong 13 0,40 + 0,07 vdi p < 0,05.

Gia tri trung binh MPT nhém TKPT ¢6 két cuc so sinh bat loi 14 0,79
+ 0,32, ciia nhdm TKPT c¢6 két cuc so sinh binh thuong 12 0,59 + 0,23,
nhém thai phét trién binh thuong 1a 0,40 + 0,07 (p < 0,05).
3.2.4. Chi s6 Manning trong thai kém phat trién

Ty Ié chi s Manning 2 diém, 4 diém, 6 diém & nhom thai kém phat
trién lan luot 12 7,3%, 17,3% va 20,9%. Ty 1& diém s6 Manning < 6 diém
& nhom thai kém phét trién cd két cuc so sinh bét loi, nhém thai kém phét
trién co két cuc so sinh binh thuong 1an luot 14 66,7% va 20%.
3.3. GIA TRI SIEU AM DOPPLER, CHI SO HIEU SUAT CO
TIM VA CHI SO MANNING TRONG CHAN POAN MUC PO,
XU TRI THAI KEM PHAT TRIEN
3.3.1. Gia tri siéu am doppler, chi sé hiéu suit co tim va chi s6
Manning trong chan doan mirc d$ thai kém phét trién
3.3.1.1.Gia tri siéu am Doppler trong chdn dodn mirc do TKPT

- D6 nhay, d6 dic hiéu ciia Plpmr trong chan doan muc do nang
TKPT lan luot 12 48% va 68,57%.

- D6 nhay d6, d6 dic hiéu Plewne trong chan doan muc do nang
TKPT lan luot 12 9,33% va 91,43%.

- P6 nhay, do dic hiéu caa CPR trong chan doan mutrc d6 ning
TKPT lan luot 1 52,0% va 65,71%.

- D6 nhay, do dac hiéu cia BPV Plorw > 95" trong chan doan mirc
d6 nang TKPT lan luot 1a 25,33% va 80,0%.
3.3.1.2. Chi s hiéu sudt co tim trong chan dodn mirc dg TKPT

- Ty I&¢ BPV MPI > 95" & nhdm TKPT mirc do nang (45,3%) cao
hon & nhom TKPT muc d6 nhe (34,3%). Po nhay, do dac hiéu cua
MPI trong chan doan mirc d6 TKPT lan luot 12 45,33% va 65,71%.
3.3.1.3. Chi sé Manning trong chan dodn mirc d¢ thai kém phat trién

- Ty 1é Manning < 6 diém & nhom TKPT mizc d6 ning la 49,3%, nhom
TKPT mirc d6 nhe 1a 37,1%. Do nhay, d6 dac hiéu cua chi s6 Manning
trong chan doan mutrc d6 TKPT lan luot 12 49,33% va 62,86%.

- Tat ca cac trudng hop chi s6 Manning 2 diém déu thudc nhém
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TKPT mirc d¢ nang. Ty Ié chi s6 Manning 4 diém ¢ nhom TKPT murc
do nang 1a 20,0%, cao hon so v&i nhdm TKPT mirc do nhe.

3.3.2. Gia tri siéu am doppler, chi s hiéu suét co tim va chi s6
Manning trong xir tri thai kém phat trién

3.3.2.1. Giatri siéu am Doppler trong tién luong chi dinh phwong phdp
két thuc thai ky mé ldy thai

Péng mach rén: Dién tich dudi dudng cong ROC cua chi s6 xung
d6ng mach rén AUC = 0,762 vai p < 0,001 va diém cét 1a Plpmz > 1,39.
Theo diém cat BPV, Plpwr > 95", Plpur c6 do nhay 12 60,37%; gid tri
tién doan dwong tinh (PPV) va gia tri tién doan 4m tinh (NPV) lan luot
la 80,85% va 60,31%. Theo diém cat mai Plour > 1,39 ¢6 d6 dic hiéu,
PPV, NPV lan luot 12 93,62%, 92,50% va 62,86%.

Dong mach ndo giza: Dién tich dudi duong cong ROC ciia chi 6 xung
dong mach ndo giita AUC = 0,595 va diém cit la Plpye < 1,65. Theo diém
cat bach phan vi, Plevg < 51 ¢6 do dic hiéu 12 93,62%, PPV = 79,0%; NPV
= 44,0%. Theo diém cat mé6i Plovne < 1,65, ¢ d6 nhay, do chinh xéc lan huot
2 73,02% va 60,00%; PPV = 63,0%; NPV = 54,05%.

Ty's6 ndo - ron (CPR) : Dién tich dudi dudng cong ROC cua ty s ndo —
rén AUC = 0,744 (p < 0,001) va diém cit 1a CPR < 0,94. Theo diém cit bach
phan vi CPR < 5" d9 nhay, do dic hiéu lan luot 12 58,73%, 70,12%; PPV =
72,55%, NPV = 55,93%. Theo diém cit moi CPR < 0,94, d6 dac hiéu la
95,75%, PPV = 93,55%, NPV = 56,96%.

Ong tinh mach : Dién tich duéi duong cong ROC chi s6 xung dng tinh
mach AUC = 0,534 va diém cit la Plorm < 0,94. Theo diém ct bach phan vi
Plorv > 95" d6 dic hiéu 12 80,85%. Theo diém cit mai, Plotwm > 0,94 co do
dic hiéu 12 87,23%.
3.3.2.2. Gia tr; siéu &m Doppler trong tién hrong két cuc so sinh bt loi

Béng mach ron: Trong tién lwong két cuc so sinh bat loi, dién tich dudi
duong cong ROC cua chi s6 xung dong mach rén AUC = 0,783, p <
0,001 va diém cit 12 Plpmr > 1,43. Theo phan loai bach phan vi Plpmr
> 95" 46 dac hiéu 1a 80,0%, PPV = 78,72%, NPV = 63,49%. Theo
diém cat méi Plomr > 1,43, 6 d6 dic hiéu 12 92%, PPV = 89,74% va
NPV = 53,89%.

Trong tién luong chi s& Apgar < 7, dién tich du6i duong cong ROC cuia chi
s6 xung dong mach rén 13 0,724 (p<0,01) va ngudng cit PEDMR > 1,47. Theo
phén loai bach phén vi, PIDPMR c¢6 d6 nhay, d6 dac hiéu trong du béo IA <7
lan Tuot 14 65,57% va 64,37%. Theo ngudng cit méi PIDMR < 1,47 c6 do
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nhay, d6 dac hiéu lan Iuot 12 69,57% va 75,86% trong du bdo IA< 7.

Dong mach ndo giza: Trong du bao két cuc so sinh bat loi, dién
tich dudi dudng cong ROC cua chi s6 xung dong mach néo giira AUC
= 0,536 va diém cat 12 Plomng < 1,83. Theo phén loai bach phan vi,
Plomng < 5" ¢ do dic hiéu la 98%, PPV = 90,0%, NPV = 49,0%.
Theo diém cat méi, Plomng < 1,83 co do dic hiéu la 88,0%, PPV =
72,73%, NPV = 50,0%.

Trong tién luong chi s6 1A < 7, dién tich dudi duong cong ROC
ctia chi s6 xung dong mach néo gitra 1a 0,545 va ngudng cit PIDMNG
< 1,86. Theo phan loai bach phan vi, trong du bao IA < 7, PIDMNG
c6 do dac hiéu 1a 93,10%, d6 chinh xac la 77,27%.

Ty s6 ndo — ron: Trong tién luong két cuc so sinh bt lgi, véi diém
cit 1a CPR < 1,03, dién tich duéi dudng cong ROC ty sb néo — rdn
AUC = 0,694, p < 0,001. Theo phan loai bach phan vi, CPR < 5" ¢6
do dic hiéu 1a 74,0%, PPV = 74,51% va NPV = 62,71%. Theo diém
cit méi, CPR < 1,03 ¢ do dac hiéu 12 90,00%, PPV =90,00% va NPV
=57,90%.

Trong tién luong chi s6 1A < 7, dién tich dudi duong cong ROC
cta ty s6 ndo — ron 1a 0,669 va ngudng cit < 0,87. Theo phan loai béach
phén vi, CPR ¢6 d6 nhay, d6 dac hiéu va do chinh xac trong dy bdo 1A
< 7 lan luot 12 69,57%, 59,77%; 61,82%. Theo ngudng cit méi CPR <
0,87 c6 do dic hiéu biang 82,76%, do chinh xac bang 76,23% trong du
b4o IA< 7.

Ong tinh mach: Trong tién lugng két cuc so sinh bét loi,dién tich
dudi dudong cong ROC chi s6 xung 6ng tinh mach AUC = 0,588 voi
diém cat 1a Plotm > 0,8. Theo phan loai bach phan vi, Plotm c6 d6 dac
higu 1a 88,0%, PPV = 76,92%, NPV = 52,38%. Theo diém cat méi,
Plotm> 0,8 c6 do dac hiéu la 88,0%, PPV = 80,0% va NPV = 55,0%.

Trong tién lugng IA < 7: dién tich dudi dwong cong ROC cua chi sb
xung ng tinh mach 14 0,663 va ngudng cat Plorm > 0,8. Theo phan loai
bach phan vi, Plotm c6 do dic hiéu bang 82,76%, do chinh xac bang
74,45% trong dy bao IA < 7. Theo ngudng cit méi Plorm> 0,8 c6 do dac
hiéu bang 80,46%, do chinh xac bang 75,45% trong du bao IA < 7.
3.3.2.3. Gia trj chi sé hiéu sudt co tim trong xi tri thai kém phét trién

Vi MPI > 0,75, AUC ciia MPI trong tién lugng mo lay thai bang
0,751 véi p < 0,001. Theo phan loai bach phan vi, MPI > 95" ¢4 do
dac higu 12 87,23%, PPV = 86,96% va NPV = 64,06%. Theo diém cat
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méi MPI > 0,75, MPI ¢6 d6 dic hiéu trong tién lugng mé Iy thai la
91,49%, PPV = 90,48%, NPV = 63,24%.

Trong tién lugng két cuc so sinh bat loi, véi diém cit MPI > 0,68,
AUC ciia MPI bang 0,739 véi p < 0,001. Theo phan loai bach phéan vi
hay theo diém cit m&i, MPI c6 do nhay do dac hiéu lan luot 12 61,67% va
82,0%, PPV = 80,44% va NPV = 64,06%.

Trong tién luong chi s 1A < 7, dién tich du6i duong cong ROC cua
MPI 14 0,673 va ngudng cat MPI > 0,71. Theo phén loai bach phan vi,
MPI ¢6 d6 nhay, d6 dac hiéu, do chinh xac trong du béo 1A < 7 lan luot
2 65,22%, 64,37% va 64,55%. Theo phan loai ngudng cat mai, MPI >
0,71 c6 d6 nhay, do dic hiéu va do chinh xac trong du bao 1A < 7 lan luot
14 65,22%, 66,67% va 66,36%.
3.3.2.4. Gia trj chi s6 Manning trong xaz tri thai kém phat trién.

- Véi diém cit < 6, dién tich dudi duong cong ROC cua chi sb
Manning trong chi dinh mé lay thai bang 0,743 véi p < 0,001; trong
két cuc so sinh bét loi bang 0,724 vai p < 0,001; trong tién luong chi
s6 1A < 7 bang 0,769 vai p < 0,001.
3.3.2.5. So sanh gia tr; cua siéu am Doppler, chi so hiéu sudt co tim,
chi s6 Manning trong Xz tri thai kém phéat trién

— PIBMR AUC = 0,783
— CPR AUC = 0,604
— PIDMNG: AUC = 0.536
PIOTM; AUC = 0,588
i s MPI, AUC = 0,730
hi s6 Manning. AUC = 0,724

— PI DR AUC = 0.762

— CPRAUC = 0,744 /
— P BMNG, AUC = 0,505 20
- P OTM; AUC = 0534
Chi 56 MPI; AUC = 0751 :
— Cni s6 Manning; AUC = 0,743 0
0 2 4 & 8 10
100-Specificity

c
—c

0 2 40 6 & 1w
100-Specificity

Biéu d6 3.22 va 3.23. Biéu dd so sanh dudng cong ROC cua gi trj siéu
am Doppler, chi s6 hiéu suat co tim va chi 6 Manning trong xir tri thai
kém phét trién

Trong tién lheong mo ldy thai: Gia tri AUC cta Plpwr cao hon Plovne
va Plotm c6 v nghia thdng ké (p < 0,05); Gia tri AUC cuia CPR cao hon
Plomng Va Plotm (p < 0,05); AUC cua MPI cao hon Plpvng Va Plamu (p <
0,05); AUC ciia chi s6 Manning cao hon Plpang Va Plotm( p < 0,05).

Trong két cuc so sinh bat loi: AUC cia Plpwr cao hon Plpwng, CPR
va Plotm (0,783 so vai 0,536, 0,694 va 0,588) (p < 0,05); AUC cta MPI
cao hon Plpmng, Plorm (0,739 so vai 0,536 va 0,588), p < 0,05.
3.3.2.6. Gia tri phdi hop cac chi s doppler, chi so hiéu sudt co tim,
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chi s6 Manning trong xaz tri thai kém phét trién
M6 hinh téng quét dur bao phuong phap két thic thai ky 1a mé lay thai

Theo bach phanvi: Y =- 1,05+ 0,77*PDMR - 0,46*DMNG — 0,72*CPR —
0,48*0OTM + 2,00*MPI + 2,02*Manning

Theo diém cat méi: Y =-1,69 + 1,63*PMR +0,73*PMNG — 0,40*CPR —
0,11*0OTM + 1,68*MPI + 1,72*Manning
M6 hinh téng quét dir bao két cuc so'sinh bt loi:

Theo bach phan vi: Y =-1,36 + 0,56*DMR + 1, 48*PMNG + 0,09*CPR +
0,94*0TM + 1,23*MPI + 1,27*Manning

Theo diém cat méi: Y = - 1,74+ 1,53*PMR + 1,63*PMNG — 0,26*CPR
+0,89*OTM + 1,06*MPI + 1,51*Manning
M6 hinh téng quét cho dur bo diém s6 Apgar < 7

Theo bach phan vi: Y = -2,89 + 0,34*DMR + 0,34*DMNG +
0,19*CPR + 1,10*OTM + 0,39*MPI + 1,18*Manning

Theo diém cat maoi: Y = -1,93 + 0,74*PMR — 1,55*DMNG +
0,85*CPR + 1,01*OTM + 0,28*MPI + 1,07*Manning

- Theo ngudng cat bach phan vi, dién tich dudi dwong cong ROC c¢6 gia
tri tot nhat khi phéi hop Plpwr > 95, CPR < 5%, Plory> 95, MPI > 951
va Manning < 6 diém trong chi dinh phurong phap mé lay thai, AUC = 0,858
(0,778 — 0,917) Vi p < 0,05.

- V6i cac diém cat mai, dién tich dudi dwong cong ROC trong chi
dinh phuong phap mé lay thai tét nhat khi phéi hop Plowmz > 1,39,
Plomng < 1,65, CPR < 0,94, Plotm > 0,94, MPI > 0,75, Manning < 6,
AUC bing 0,870 (0,793 — 0,927) véi p < 0,05.

- Theo ngudng cit bach phan vi, dién tich dudi duong cong ROC
trong tién lugng két cuc so sinh bat lgi tét nhat khi phdi hop Plomg >
95", Plpmng, CPR < 5™, Plotm > 95, MPI > 95" va chi sé Manning
<612 0,828 (0,744 — 0,893) Véi p < 0,05.

- Dién tich dudi dudng cong ROC trong tién lugng két cuc so sinh
bét loi tot nhat khi phdi hop tat ca cac yéu to theo diém cit mai 12 0,859
(0,780 — 0,918) véi p < 0,05.

- Trong duy béo 1A < 7, két hop cac yéu té Plpwr > 95", CPR < 5%,
Plorm > 95", MPI > 95th va chi s Manning < 6 c6 do dac higu bang
95,40%. Theo diém cit méi, dién tich dudi duong cong ROC cai thién
khi phdi hop thém chi s MPI, chi s6 Manning véi c4c chi s6 siéu &m
Doppler, AUC bing 0,814 (0,729 — 0,882); d6 dac hiéu bang 97,70%.

Chuwong 4
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| BAN LUAN
4.1. PAC PIEM CHUNG NHOM NGHIEN CUU
4.1.1. Pic diém chung cia san phu
Tudi thai phyu: Khdng c6 su khac biét vé tudi trung binh cua san phu
trong nghién ctu cua chung téi vai nhitng nghién cru trong nudc va
thap hon so vdi nhitng nghién ctiru nudc ngoai.
Tang can trong trong thai ky: Muc tang can trung binh nhom TKPT
thap hon so v6i nhom thai phét trién binh thuong va thip hon so véi
muc t6i thiéu cua khuyén céo ciia IOM. Hon nira, ty 18 ting can khong
dung chuan theo khuyén céo cia IOM kha cao (79,1%), cao hon so véi
nhém thai phét trién binh thuong (57,3%). BMI thap va ting can khong
dung chuan la nhitng yéu té nguy co cua TKPT
Tién sir bénh 1y san phu: Tang huyét 4p nhém TKPT 1a 21,8%. Tién
san giat 1a mot trong nhitng bénh 1y me hay gap nhat trong thai ky c6
lién quan dén TKPT.
4.1.2. Pic diém thai ky
Phan logi TKPT theo woc lwong trong lwong thai nhi: Nguong BPV
thir 10 so Vi tudi thai 1a tiéu chi dé chan doan TKPT ctia nhiéu nudc.
Thuc té c6 mét ty 18 thai nhi c6 trong lwong nam dudi BPV thir 10 so
VGi tudi thai nhung khong co biéu hién bénh ly that su. Vi vy ngudng
BPV tht 3 duoc dua vao cac nghién ctru d¢& phan ting mac d6 ning
cua TKPT.
Tuan thai cham di#t thai kp: Trung binh tuan thai cham dat thai ky
trong nghién ctru chdng tdi mudn hon so vdi nhirng nghién ciru nudc
ngoai. Do trong nghién ctu ching tdi ty 16 TKPT muon chiém phan
I6n; mat khéc & cac nuéc phat trién thi kha nang don vi cham soc tré
so sinh tot hon
Phirong phdp sinh: Ty 16 m iy thai nhém TKPT (57,3%) cao hon so
v6i nhdm thai phét trién binh thuong (46,4%). Ty 1é mo lay thai cua
tac gia Pao Thi Hoa va cs (2018) la 89,3% , Turan O. M.va cs (2008)
1a 75%.
Két cuc so sinh: Két qua nghién ciru caa chdng toi va nhiing nghién
ctru khéc cho thay TKPT that sy 12 mot trong nhiing nguyén nhan dua
dén nhitng két cuc thai ky bat lgi. Ty 1& chi sb IA < 7 & pht thi nhat
va phat thir nam cua tac gia Baschat A.A va cs (2001) la 52,9% va
8,8%. Ty lé tré sau sinh can nhap don vi chiam soc tich cuc so sinh theo
ddi trong nghién ciru cua tac gia Monteith Cathy va cs (2016) la 64%.



16

Ngoai ra, két cuc so sinh bét lgi c6 ty 16 cao & nhom TKPT ning c6
udc lwong trong luong thai nhi nho hon bach phan vi thir 3 so Vi tudi
thai va & nhom TKPT khai phat som.

4.2. CHI SO SIEU AM HAI CHIEU, SIEU AM DOPPLER, CHI
SO HIEU SUAT CO TIM VA CHI SO MANNING & THAI KEM
PHAT TRIEN

4.2.1. Siéu &m hai chiéu trong thai kém phat trién

Céc chi'sé sinh hoc: Két qua cia chung toi trong tu Vi ghi nhan cua
tac gia Pantage R.P. va cs : tat ca cac chi s6 sinh hoc déu giam c6 ¥ nghia
& nhém TKPT so véi nhém thai phét trién binh thuong.

Chi s6 nueoc 6i: Két qua cta chiing t6i twong dong véi nhiéu nghién
ctu khéc, bat thuong nude i chiém ty 1é cao & TKPT. Nghién ctu cua
tac gia Tran Trung Hoanh va cong su (2016), ty 18 thiéu 6i & nhém TKPT
va nhom thai phét trién binh thuong lan luot 1a 32,2% va 7,8%.

4.2.2. Siéu am doppler trong thai kém phat trién
4.2.2.1. Doppler déng mach rén

Két qua nghién ciru ghi nhan sy khac biét co y nghia thong ké vé
tan suat bat thuong phd doppler dong mach rén va tiang chi s xung
PMR giita nhom TKPT va nhom thai phat trién binh thuong. Nghién
ctru tac gia Patange R.P. va cong su (2014) c6 két qua Plpmr nhom
TKPT 1a 1,03 + 0,22, cao hon c¢6 ¥ nghia so véi nhém thai phat trién
binh thuwong 1a 0,87 £0,17.
4.2.2.2. Doppler dong mach ndo giza

Plowvng & nhém TKPT thap hon c6 ¥ nghia so nhom thai phat trién
binh thuong. Nghién ctu tac gia Figueroa Diesel va cs (2007), ghi nhan
trung binh Plowne @ nhém TKPT cho di ¢ bat ctr ky ¢ giai doan nao déu
thap hon so voi nhém thai phét trién binh. Khong c6 su khac biét Plpvne
theo két cuc so sinh bat lgi. Do vay kha ning du bao két cuc thai nhi/tré
so sinh han ché néu chi dya vao bat thuong doppler PMNG, can két hop
vai nhiing thdng sé khéc.
4.2.2.3. Ty 56 n&0 - ron:

Ty 1¢ BPV CPR < 5% cao hon ¢6 ¥ nghia so voi nhdm thai phat trién
binh thuong (p < 0,05); trung binh CPR nhém TKPT thap hon c6 ¥
nghia khi so voi nhom thai phat trién binh thuong. Nghién ciru cia tac
gia Morales-Rosllo J. va cs (2014), cho thay c6 méi lién quan gitra ty
s6 CPR va trong lugng thai nhi, CPR cang giam khi trong lugng thai
nhi cang thap.
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4.2.2.4. Doppler éng tinh mach: Két qua cho thay nhém TKPT ¢ ty ¢
bat thuong hinh thai doppler OTM cao hon so véi nhom thai phét trién
binh thuong (8,2% so vai 0,0%); ty 1€ Plotm I6n hon BPV thtr 95 so voi
tudi thai 1a 23,6%, cao hon khi so v6i nhém thai phét trién binh thuong la
6,4% vai p < 0,05. Ngoai ra, ching ti nhan thay trung binh Plarm nhom
TKPT c¢6 két cuc so sinh bét loi 14 0,80 + 0,43, cao hon c6 ¥ nghia so V6i
Plorm nhom TKPT c6 két cuc so sinh binh thuong 14 0,65 + 0,28 véi p
< 0,05. So véi nhitng nghién ciru khac nhan thay rang bién doi bat
thuong doppler OTM bao gom tang chi s6 Plotm hay mat song a/dao
ngugc song a trong nhom TKPT c¢6 lién quan dén nhiing két cuc so
sinh bt lgi nhu chi s6 1A < 7 & phdt thir nhat, phai nhap vién theo
ddi tai don vi chdm séc so sinh tich cuc, thoi gian nam vién kéo dai
> 7 ngay.
4.2.3. Chi s6 hiéu suit co tim

Nghién ciru chiing tdi nhan thay nhom TKPT ¢ trung binh MPI 140,70,
cao hon ¢ ¥ nghia khi so voi nhom thai phét trién binh thuong 12 0,4 véi p
< 0,05; ty I6 BPV MPI > 95" ¢ nhom TKPT la 41,8%, & nhdm thai phét
trién binh thudng khéng c6 truong hop ndo BPV MPI I6n 95%. Ngoai ra,
trung binh MP1 nhdm TKPT c6 két cuc so sinh bt loi 12 0,79 + 0,32, cao
hon ¢6 ¥ nghia khi so v6i nhom TKPT ¢6 két cuc so sinh binh thuong la
0,59 + 0,23, vai p < 0,05. Nghién ctru cua tc gia Narss A. A va cs (2014)
cho thiy céc két cuc so sinh bt loi ¢4 ty 1& cao hon & nhém bt thudng chi
s MPI khi so voi nhom MPI binh thuong. Nhém MPI bat thuong c6 ty
1& chi s6 1A < 7 & phdt thir 5, can hd trg hd hip, theo ddi diéu tri tai
don vi chdm soc so sinh tich cuc lan luot 12 25%, 70%, 70%; trong khi
d6 nhiing ty I¢ nay ¢ nhém MPI binh thuong la 1,96%, 19,60%, 9,8%

Vi két qua nay, ching toi nhan thay MPI 1a mét chi sb tiém nang, c6
thé sir dung de tién lugng két cuc thai ky ¢ nhitng thai ky kém phat trién.
4.2.4. Chi sb Manning trong thai kém phat trlen

Két qua cho thay, nhom TKPT ¢ ty Ié chi s6 Manning 2 diém, 4
diém, 6 diém lan luot 13 7,3%, 17,3% va 20,9%. DBdng thoi, chdng toi
nhan thiy nhom TKPT cd két cuc so sinh bt lgi ¢d ty 1& chi s6 Manning
< 6 diém cao hon so véi nhém TKPT ¢6 két cuc so sinh binh thuong
(66,7% s0 v6i 20%). Nghién ciru tac gia Tran Danh Cuong va cs (2011),
két qua cho thdy ty I& chi s6 Manning nho hon 6 ¢6 ty 1& cao hon & nhém
TKPT s0 voi nhdm thai phét trién binh thuong
4.3. GIA TRI SIEU AM DOPPLER, CHI SO HIEU SUAT CO
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TIM VA CHI SO MANNING TRONG CHAN POAN MUC bQ,

XU TRI THAI KEM PHAT TRIEN

4.3.1. Gia tri siéu am doppler, chi sé hiéu suit co tim va chi s6

Manning trong chin doan mirc d thai kém phat trién

4.3.1.1. Siéu am Doppler trong chdn dodn mitc dé thai kém phét trién
Két qua nghién cau chlng t6i cho thdy mac do tram trong cua

doppler PMR, doppler PMNG, CPR, doppler OTM xay ra véi tan suét

[6n hon & nhém TKPT mirc d6 nang.

Bang 4.6. So sanh do nhay, d6 dac hiéu cua cac chi sé Doppler cua
nghién ctu ching toi trong chan doan muc do TKPT

Siéu &m Doppler Do nhay Do dac hiéu
Plomr 48,0% 68,57%
Plomng 9,33% 91,43%
CPR 52,0% 65,71%
Plotm 25,33% 80,0%
Hinh thai pho doppler OTM 10,67% 97,14%

Nhan thay rang kha ning phat hién nhém TKPT mitc d6 nang cia Plowr
va CPR t6t hon so v6i Plovna Va Plorw. Tuy nhién, do dic hiéu cia Plew,
Plomw tot hon so Plpvr, CPR, ching to khi ¢d bt thuong chi s6 Plovne Va
doppler OTM cho phép loai trir tt nhimg trrong hop TKPT mite d6 nhe.
4.3.1.2. Chi'sé hiéu sudt co tim trong chan dodn mite dé thai kém phét trién

Do nhay, do dic hiéu cia MPI trong chan doan muc d6 TKPT lan
luot & 45,33% va 65,71%. Chi s6 MPI trung binh & nhém TKPT muc
do nang 1a 0,73 + 0,32, cao hon so vdi nhom TKPT mac d6 nhe 1a 0,64
+ 0,22. Ngoai ra, két qua cho thdy MPI trung binh & nhém TKPT c¢6
doppler PMR bét thuong 12 0,82 + 0,25, cao hon c¢6 ¥ nghia khi so voi
nhém TKPT c6 phd doppler PMR binh thuong 1a 0,58 + 0,30. Nghién
ctu tAc gia Nassr A.A va cs (2014), MPI trung binh nhém bat thuong
doppler PMR 1a 0,58 + 0,09 so v6i nhém thai khong c6 bat thuong
doppler PMR 14 0,45 + 0,07. Nhu vay, 6 thé thay rang MPI bién doi
ngay ¢ ca giai doan sém cua TKPT, va muc d6 tang MPI ty 1€ thuan
véi mire d6 trAm trong ciaa TKPT dugc phan loai theo trong lwong hoic
theo bién d6i ctia doppler PMR la mét trong nhiing vi tri doppler kinh
dién nhat thiét phai danh gi4 trong theo doi TKPT.
4.3.1.3. Chi s6 Manning trong chdn dodn mire dé thai kém phét trién

D6 nhay, d6 dic hiéu cua chi s6 Manning trong chan doan giai doan
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TKPT lan luot 12 49,33% va 62,86%. Vi diém cit < 6 diém, do nhay
ctua Manning tuong duong vdi do nhay cua Plpvr va CPR; d6 dac hiéu
cua Manning khong tét bang nhiing chi sé siéu am Doppler.

4.3.2. Gi4 tri siéu am doppler, chi sé hi¢u suét co tim va chi s6
Manning trong xir tri thai kém phat trién

4.3.2.1. Giatrj siéu &m Doppler trong tién luwong chi dinh phwong phap
ket thic thai ky mé ldy thai:

Doppler déng mach ron: Véi Plowr > 1,39, AUC cua chi sé xung
PMR trong tién lugng chi dinh phuong phap két thic thai ky mé lay
thai 1a 0,762 vai p < 0,001; Plpmr > 1,39 ¢6 @6 dac hiéu, do chinh xac
t6t hon so v6i dung ngudng BPV Plpywr 16n hon 95™ so véi tudi thai
trong tién lugng chi dinh mé lay thai ¢ thai ky TKPT. Gia tri tién doan
mb lay thai ciia Plovr kha t6t trong tién lwong mo |y thai. That vay,
nghién ctru tong quan hé thong va phan tich gop cua tac gia Morris R.
K. va cs (2011) c6 két luan, doppler PMR nén duoc st dung trong quyét
dinh xu tri nhitng thai ky TKPT

Péng mach ndo giza: Voi diém cit nho hon 1,65, chi s xung
doppler PMNG c6 AUC trong tién lwong mé lay thai 12 0,595. Két qua
cho thay d6 nhay, do chinh xac, PPV, NPV ctia doppler DMNG trong
chi dinh mé |4y thai khong cao. Theo diém cat nho hon BPV thu 5, d6
dic hiéu caa chi sb xung PMNG c6 cai thién so voi theo diém cit moi
(93,62% so véi 42,55%). Nghién ciru tong quan hé thong va phan tich
gop cua tac gia Vollgraff Heidweiller-Schreurs C. A. va cs (2018) cho
két qua twong tu Voi ngudng Plpung nhd hon BPV thir 5, d6 nhay, do
dic hiéu doppler PMNG trong md |4y thai 1a 0,35% va 0,83%.

Ty s6 ndo — ron: V6i CPR < 0,94, AUC cua CPR trong chi dinh
mé lay thai 14 0,744 véi p < 0,001; d6 dic hiéu, do chinh xac, PPV
ciia CPR theo diém cat mai cai thién hon diém cat BPV trong tién
lugng chi dinh phuong phap két thic thai ky mé Iy thai. Nghién ciu
Vollgraff Heidweiller-Schreurs, C. A va cs (2018) ghi nhan CPR
trong khoang 1,0 — 1,1 ¢6 d6 nhay, d6 dic hiéu trong du bao mé lay
thai 1a 0,58 va 0,89.

Doppler éng tinh mach: Nghién ciru cta chiing tdi cho thay Plotwm >
95" c6 d6 dic hiéu 1 80,85%:; néu sir dung ngudng Plotwm > 0,94 thi do
dac hiéu luc nay la 87,23%. Dién tich duéi duong cong ROC cua Plotm
trong chi dinh mé lay thai 1 0,534. Nghién ctiu tac gia Allam Ihab Serag
va cs (2013) c6 két qua dién tich dudi duong cong ROC cua Plorwm
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trong dy bao thiéu oxy thai nhi 12 0,69 [22]. Két qua ciing khong cao
nhu trong nghién cttu ching t6i, kha nang do trong nghién ctru ching
to1 cling nhu nghién cuu tac gia Allam Ihab Serag thuc hién danh gia
PI OTM ¢ ca giai doan dau cua TKPT.

4.3.2.2. Gia trj siéu am Doppler trong tién lirong két cuc so sinh bat loi

Doppler déng mach ron : Véi diém cat I6n hon 1,43, AUC cua chi
s6 xung PMR trong tién lwong két cuc so sinh bat loi 12 0,783 véi
p < 0,001. C6 sy khac biét néu sir dung diém cit méi so véi sir dung
ngudng theo BPV, diém cit méi 1am ting d6 dac hiéu, d6 chinh xac
va PPV khi so véi ngudng theo bach phan vi trong du bao két cuc
so sinh bét loi. Nghién ciru Bano Shahina va cs (2016) c6 két qua
Plomr ¢6 do nhay, do dac hiéu, do chinh xac trong tién luong két cuc
thai ky bét loi 12 79,2%, 92,4% va 88,9%; PPV, NPV lan luot 1a 79,2%
va 92,4%. Trong du bao IA <7, dién tich dudi duong cong ROC cua chi
s6 xung dong mach rén 1a 0,724 va ngudng cit PIDMR > 1,47. Bo dic
hiéu va do chinh xac theo ngudng cat mai twong ddi tot hon so véi theo
diém ct bach phan vi.

Doppler déng mach néo gira : Két qua cho thdy AUC ciia Plpwng 12
0,536 voi diém cit < 1,83; Gia tri doppler DMNG trong tién luong két
cuc so sinh bat lgi khdng c6 su khac biét nhiéu khi sir dung ngudng theo
bach phan vi Plpyng nho hon 5™ hay theo diém cit méi < 1,83. Két qua
tuong tu vVai nghién cuu cua tac gia Anthony O. Odibo va cs (2014) ghi
nhan Plpwne < 5™ 6 AUC trong du bdo két cuc so sinh bét loi 14 0,55
(0,42-0,55); Giam PI dong mach ndo gitra it c6 gia tri trong phéat hién
trudng hop cd két cuc so sinh bét loi.

Ty s6 ndo — ron: V6i CPR < 1,03, AUC cua CPR trong tién luong két
cuc so sinh bat loi 12 0,694 véi p < 0,001; d6 nhay, d6 dac hiéu, do chinh
xac trong tién luong két cuc so sinh bét loi lan luot 12 50,00%, 90,00%,
65,45%. S0 V6i str dung ngudng theo BPV, diém cit méi trong nghién
ctu chiing t6i cho két qua do ddc hiéu cai thién hon (90,00% so voi
74,00%). Nghién ctu tac gia Odibo Anthony O. va cs (2014) cho thay
CPR < 1,08 c6 AUC trong dy bao két cuc so sinh bat lgi 12 67%, c6
d6 nhay, do dic hiéu, PPV, gié tri tién doan am dy béo két cuc so sinh
bt lgi 1a 72%, 62%, 68% va 67%; Céc két qua déu cho thay vai thai ky
TKPT, bét thuong CPR déu lam ting nguy co cac két cuc thai ky bat loi,
do dac hiéu trong ddi tét trong du bao két cuc so sinh bt loi.

Doppler éng tinh mach: Véi Plorm > 0,8, AUC cua Pl otm 12 0,588;
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v6i ngudng Plotm 16n hon BPV thir 95" hay Platm > 0,80, Plotm ¢ do
dac hiéu kha tét trong du béo két cuc so sinh bat lgi (88,00%). Twong tu
nhu nghién ctru téc gia Figueras F. va cs (2011) cho thay Plotwm > 95%
c¢6 d6 nhay, d6 dic hiéu trong du béo két cuc so sinh bét loi 1a 35,7% va
95,1%; PPV 71,4%, NPV bang 81,3%; d6 dic hiéu cua Plotw rat tét
trong tién lugng két cuc so sinh.
4.3.2.3. Gia trj chi sé hiéu sudt co tim trong xu: tri thai kém phat trién

Két qua cho thdy MPI Ién hon 0,75 ¢ AUC trong chi dinh mo lay
thai 12 0,751 véi p < 0,001; Do dic hiéu va PPV cua MPI theo diém
cat méi 1on hon 0,75 ¢6 cai thién hon so véi ngudng cit bach phan vi
I6n hon 95, Dé du béo két cuc so sinh bat lgi, MPI > 0,68 c6 dién
tich dudi duong cong ROC la 0,739, véi p < 0,001; d6 nhay, do dac
hiéu va d6 chinh xac lan luot 1a 61,67%, 82,00% va 70,91%. Nghién
ctru cua tac gia Bhorat I.E va cs (2014) cho két qua véi diém cit MPI
> 0,54 c6 do nhay, d6 dic hiéu trong du bao két cuc thai ky bét loi lan
luot 12 87% va 75%. Trong du bao 1A < 7, gia tri MPI theo ngudng cit
bach phan vi hay theo ngudng cit méi Ion hon 0,71 déu cho két qua
khdng khac biét. Bén canh dé, véi hai trudng hop thai chét luu ¢ tuan
thai 28, chung tdi ghi nhan duoc chi sé MPI lan luot 12 0,81 va 0,86,
cao hon so v6i ngudng cit méi ghi nhan duoc trong du bao két cuc so
sinh bét loi hay du bao chi s6 IA < 7.
4.3.2.4. Gia trj chi s6 Manning trong xir tri thai kém phat trién

Vi ngudng cét < 6 diém, AUC cua chi sé Manning trong chi dinh
mb lay thai 12 0,743, p < 0,001; trong du b4o két cuc so sinh bat loi la
0,733; trong duy bao IA < 714 0,769. Panh gi4 chi s6 Manning trong
TKPT, nghién ctu tac gia Anthony O.Odibo va cs (2014) nhan dinh
chi s6 Manning rat dang tin cay dé tién lugng quyét dinh thoi diém
sinh thich hop vé6i do dac hiéu la 91,8%. Tuy nhién, hiéu qua sur dung
ctia Manning trong thuc hanh 1am sang van con tranh cai.
4.3.2.5. So sanh gia tri cua siéu am Doppler, chi so hiéu sudt co tim,
chi s6 Manning trong xz tri thai kém Jphat trién

Trong tién lwgng phuong phap két thic thai ky mé lay thai,
ching tdi nhan thay rang Plpmg c6 AUC cao hon c6 ¥ nghia thong
ké so véi dién tich dudi duong cong ROC cua Plpmvng, Plotm, VoI p
< 0,05. AUC cua Plpumr, Plomne, Va Plotm c6 gia tri lan luot 1a
0,762, 0,595 va 0,534. AUC ctia MPI cao hon AUC cua Plpmng Va
Plortm (0,751 so vai 0,595 va 0,534)

Dé dy béo két cuc so sinh bét lgi, Plomr ¢ AUC 13 0,783, tét hon
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S0 Véi dién tich dudi duong cong ROC cua CPR (AUC = 0,694), PI
G (AUC = 0,536) va Plam (AUC = 0,588) véi p < 0,05. Bén canh
d6, AUC ctia MPI cao hon AUC cua Plpvng Va Plotm (0,739 so véi
0,536 va 0,588) véi p < 0.05.

Trong du béo chi s6 IA < 7, PIDMR c6 dién tich dudi dudng cong
AUC bing 0,724, tét hon so voi AUC cia PIDMNG (p < 0,05). Ngoai
ra, chi s6 Manning c6 AUC tuong dbi tot so véi AUC ciia PIDMNG (
0,769 so véi 0,545, p < 0,05)
4.3.2.6. Gié trj phoi hop céac chi sé doppler, chi sé hiéu sudt co tim,
chi s6 Manning trong x: tri thai kém phat trién

Két qua nghién ctru ching toi cho thay rang khi phéi hop céc yéu tb
cho du theo ngudng BPV hoic diém cat mai, phdi hop céc yéu td khac
nhau thi gia tri AUC cang cao trong tién lwong mé lay thai ciing nhur
trong tién luong két cuc so sinh bat loi va tién lugng chi s6 IA< 7. Tuy
nhién, phdi hop céc chi s6 siéu 4m theo diém cit méi v6i MPI va chi
s6 Manning s& cho két qua cao hon khi két hop cac chi sé Doppler theo
ngudng bach phén vi. So véi nghién ciu cua tac gia Anthony O. Odibo
Va Cs (2014) két hop CPR < 1,08, BPV Ployng < 5, BPV Plory > 951, tac
gia c6 két qua AUC trong dir bao két cuc so sinh bat lgi 12 0,73 (95% CI:
0,59 —0,87), thap hon so vai két qua ciia chung t6i, didu ndy cd thé do trong
nghién ctu cia chiing tdi c6 phdi hop thém MPI va chi s6 Manning.

KET LUAN
1. Céc chi sb siéu am hai chiéu, siéu am Doppler, chi s6 hiéu suét
co tim va chi s6 Manning thai kém phat trién

Sy khéc biét c6 y nghia thong ké vé bat thuong nudce di gitta nhém
thai kém phéat trién va nhom thai phat trién binh thuong. C6 sy bién
doi doppler dong mach rén, dong mach nao giira, chi sb néo - ron va
doppler ong tinh mach ¢ nhom thai kém phat trién so vé6i nhom thai
phat tl’len binh thuong: tang chi s6 xung doéng mach rdn, giam ty s6
ndo - ron, giam chi s6 xung dong mach néo gira, tang chi s6 xung dng
tinh mach. Chi sé higu suat co tim tang cao & nhom thai kém phét trién
va nhom thai kém phat trién c6 két cuc so sinh bét loi so voi nhom thai
phét trién binh thuong. Chi s6 Manning < 6 diém ¢ ty Ié cao cao & nhém
thai kém phat trién c6 két cuc so sinh bét loi so v6i nhom thai kém phat
trién c6 két cuc so sinh binh thuong.

2. Gia tri cta siéu am Doppler, chi sé hiéu suit co tim va chi s6
Manning trong chin doan mirc dd, xir tri thai kém phat trién
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Dong mach rén va ty sé ndo - ron co do nhay t6t hon cac chi sb
khac trong chan doan mirc d6 thai kém phat trién véi gia tri 1an luot 12
48,0% va 52,0%. Do dic hiéu cua bat thuong hinh théi pho doppler
6ng tinh mach (97,14%) va cua chi sb xung dong mach nao gitra
(91,43%) cao hon d§ ddc hiéu cua chi so xung dong mach ron
(68,57%), ty s n&o - rén (65,71%) va cua chi s6 Xung ong tinh mach
(80,0%) trong chan doan muc do thai kém phat trién. Do nhay, do dic
hiéu cua chi sb higu suat co tim trong chan doan giai doan thai kém
phaét trién lan luot 1a 45,33% va 65,71%. Do nhay, do dac hiéu cua chi
sb Manning trong chan dodn mitc d6 thai kém phat trién lan luot 1a
49,33% va 62,86%.

Vi diém cat > 1, 39, AUC cua chi s6 xung dong mach rén 120,762, 16n
hon AUC cua chi sé xung dong mach ndo giira, va chi s xung ong
tinh mach trong chi dinh mé 14y thai, su khac bi¢t c6 y nghia thong
ké. Do déc hiéu, do chinh xac cua chi sb xung dong mach ron, éng
tinh mach va ty sé ndo — rén theo diém cat mai ( Plomr > 1,39,
CPR < 0,94, Plotm > 0,94) tét hon so véi sir dung diém cét bach
phan vi trong chi dinh mé lay thai.

Véi diém cit > 1,43, chi s6 xung dong mach réncé AUC 1a 0,783,
t6t hon gia tri AUC cua ty s6 ndo — rén, chi sé xung dong mach néo
giita va ong tinh mach trong tién luong két cuc so sinh bét lgi. Trong
tién luong chi s6 IA < 7, Véi diém cat > 1,47, chi s6 xung dong mach
rén c6 AUC 1a 0,724, cao hon cac chi s6 Doppler khac. Do dac higu
cua ty s6 ndo — rén va caa chi s6 xung dng tinh mach kha quan trong
tién luong IA < 7.

Chi s6 hiéu suat co tim > 0,75 c¢6 AUC trong chi dinh md lay thai 1a
0,751, ngang mirc AUC cua chi s6 xung dong mach rén va cao hon céc vi
tri doppler dong mach néo gitra, ty sé ndo — rén va éng tinh mach; véi
diém cat > 0,68, chi s6 hiéu suét co tim c6 AUC trong du béo két cuc so
sinh bat lgi 12 0,739.

Vi diém cit 6 diém, AUC cua chi sé Manning trong chi dinh mé lay
thai, trong tién luong két cuc so sinh bat loi, trong tién luong chi s6 1A <
7 lan luot 12 0,743, 0,724 va 0,769.

Dién tich dudi duong cong ROC trong chi dinh mé lay thai ti vu
khi str dung diém cat méi, phéi hop cac chi s6 xung dong mach rén >
1,39, ty s6 ndo — rén < 0,94, chi s6 xung ddng mach ndo gitra < 1,65,
chi sé xung éng tinh mach > 0,94, chi sb hiéu suat co tim > 0,75 va chi
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s6 Manning <6 c6 AUC = 0,870 ( 0,793 —0,927) (p < 0,05).

Dién tich dudi duong cong ROC trong tién lugng két cuc so sinh bat
loi tdi uu nhét khi st dung diém cat méi, phdi hop céc chi s6 xung dong
mach ron > 1,43, chi s6 xung dong mach nao gitra < 1,83, ty s6 ndo — rén
< 1,03, chi s6 xung dng tinh mach > 0,80, chi s6 hiéu suat co tim > 0,68,
Manning < 6 ¢c6 AUC = 0,859 (0,780 — 0,918), p < 0,05.

Dién tich dudi duong cong ROC trong tién lugng chi s6 1A nho hon
7 tot hon khi str dung cac diém cit mai, gia tri cai thién khi két hop
thém chi s6 hiéu suat co tim va chi s6 Manning.

KIEN NGHI

1. Chi sb hiéu suit co tim 12 mot chi s6 siéu &m mai bén canh céc
vi tri siéu am doppler kinh dién. Céc két qua nghién ctru cho thiy day
l& mot chi sb tiém nang nén dugc sir dung phdi hop véi cac vi tri
doppler khéc trong theo dbi, xtr tri thai ky thai kém phat trién.

2. Nén phdi hop siéu am doppler dong mach ron, siéu am doppler
dong mach ndo giira, sieu am doppler o ong tinh mach, chi sb hiéu suat
co tim va chi $6 Manning dé nang cao gia tri du béo trong xir tri mot
thai ky thai kém phét trién.
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INTRODUCTION

Intrauterin growth restriction (IURG) is defined that the fetus does
not reach the growth potential and is estimated fetal weight on
ultrasound stands at below the 10th percentile compared to gestational
age. IURG accounts for 3%-7% in the proportion of total birth rates.
The incidence varies between countries, population and ethnics. IUGR
is caused of multiple adverse pregnancy outcomes. Management of
IUGR is still the challenges for the obstetrician on setting an
appropriate stratergy in the diagnosis, and the treatment of. Two-
dimensional ultrasound makes attempt to identify IURG. Doppler
ultrasound helps to diagnosis the level of severity, it leads to making
contribution to prognosis. Manning index assits to evaluate the
condition of the late phase of IURG. Currently, Viet Nam has few
research on the role of Myocardial Performance Index and the
combination of Doppler ultrasound and Manning Index values in the
diagnosis and management of IURG. That was the reason we
conducted the research “Study on the value of fetal ultrasound, doppler
ultrasound, myocardial performance index and manning index in
diagnosis and management of intrauterine growth restriction”, with
two objectives:

1. To survey two-dimensional and Doppler ultrasound indexes of
umbilical artery, middle cerebral artery, ductus venosus, myocardial
performance index and Manning index in IURG.

2. To determine the value of two-dimensional ultrasound, Doppler
ultrasound indexes of umbilical artery, middle cerebral artery, ductus
venosus, myocardial performance index and Manning index in the
dianosis and treatment of IURG.

SCIENTIFIC AND PRACTICAL MEANINGS

In Vietnam, the rate of IURG is from 6% to 8%. IURG is the cause
of various adverse neonatal outcomes such as respiratory failure,
neonatal infection, stillbirth. Two — dimensional ultrasound is a simple
and easy-performed aprroach to screen IURG. While the Doppler
ultrasound of the position of umbilical artery, mid-arterial arterty and
ductus venous and myocardial performance index help diagnose the
stage and severity of IURG, Manning index evaluates the late stage
development of IURG. A combination of ultrasound indexes, Doppler,
myocardial performance index and Manning index make attemp to
screen, diagnose and prognosticate IURG.

NEW CONTRIBUTION OF THE THESIS
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Currently, in Viet Nam, there is no reseach on the role of Manning index
and few study on the combination of doppler ultrasound, myocardial
performance and Manning index in the diagnosis and treatment of ITURG.
The study found that umbilical artery doppler and cerebral-umbilical ratio
had a high sensitive and specificity in the diagnosis and management of
IURG. A cut-off of ultrasound indexes and myocardial performance index
plays a important role in the prognosis of the methods of ending pregnancy
and adverse neonatal outcomes.

THE STRUCTURE OF THESIS

The dissertation consists of 132 pages including: Introductions: 2
pages; Overviews: 32 pages; Objects and methods: 19 pages; Results: 40
pages; Discussion: 36 pages; Conclusions: 2 pages; Recommendations: 1
page. The thesis has 68 tables, 24 charts, 17 illustrative images and 148
references (16 Vietnamese documents and 132 English documents).
Appendix: 15 pages. The study had 05 published works on the prestigious
journals and conferences pf domestic and foreign country

Chapter 1
LITERATURE REVIEW

1.1. PHYSIOLOGICAL FETAL GROWTH

The complete placenta function is a necessary condition for the
combination of maternal, placental and fetal components to ensure the normal
development of the fetus. Fetal development is figured by a growth
percentiles for fetal weight chart which is varied depending on ethnic,
country. A normal fetal growth is refered that fetal weight is estimated
between the 10" percentile to 90™ percentile compared to gestational age.
1.2. DEFINITION AND CLASSIFICATION OF IUGR
1.2.1. Definition: IUGR is defined that the fetal weight is estimated
under ultrasound below 10" percentile compared to gestational age.
1.2.2. Classification

Early-onset IUGR: Early-onset represents 20%-30% of all IUGR
which has small head size and abdominal size, appears in the first
trimester or second trimester. The umbilical artery Doppler
modifications includes a progressive augmentation of the pulsatility
index more than 95" percentile, an absent or reverse end diastolic flow
that is a criteria for diagnosis early-onset IUGR.

Late-onset IUGR:Late-onset IUGR represents 70%-80% of IUGR,
appears after 32 week which has normal head zise but the abdominal size
and abdominal circumference are smaller than their gestigation age.



1.4. DIAGNOSIS OF IUGR

Diagnosis IUGR is based on the following criteria gestigation age,
maternal history, maternal clinial manifestation and estimate fetal
weight under two dimension ultrasound.
1.5. VALUE OF DOPPLER ULTRASOUND, MYOCARDIAL
PERFORMANCE INDEX AND MANNING INDEX IN
MANAGEMENT IUGR
1.5.1. Doppler ultrasound
1.5.1.1. Umbilical artery Doppler: An increased umbilical artery
Doppler PI has a great clinical value for the identification of IUGR,
alone or combined in the CPR ratio.
15.1.2. Middle cerebral artery Doppler: MCA informs about the
existence of brain vasodilation, a surrogate marker of hypoxia. MCA is
particularly valuable for the identification and prediction of adverse
outcome among late-onset FGR, independently of the UA Doppler.
1.5.1.3. Cerebroplacental ratio: CPR is the ratio of the middle
cerebral artery PI to the umbilical artery PI. CPR is already decreased
when its individual components suffer mild changes but are still within
normal ranges.
1.5.1.4. Ductus venosus Doppler: DV is the strongest single Doppler
parameter to predict the short-term risk of fetal death in early-onset
IUGR. In case of any abnormal ductus venosus Doppler, it is
considered sufficient to recommend delivery at any gestational age,
after completion of steroids.
1.5.1.5. Myocardial performance index: Myocardial performance
index is is an Doppler index of combined systolic and diastolic
function that is an indicator off heart function among high risk
pregnancy. The myocardial performance index is a value index in
predicting of adverse pregnancy outcomes.
1.5.1.6. Manning index: The Manning index is main based on fetal
ultrasound and non-stress test. Manning index is calculated by combining
ultrasound assessment of fetal eye movements, respiratory and body
movements, with amniotic fluid index and a conventional CTG.
1.6. MANAGEMENT OF IUGR

The internal medicine includes: good nutrition, institution of bed
rest, oxygen supporting, antenatal corticosteroids and magnesium
sulfate. Thus, it is important to have a right strategy of monitoring and
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delivery method of IUGR. Delivery before 34 weeks of gestation
should be done in a medical center where Neonatal Intensive Care Unit
is available. Magnesium sulphate is currently recommended for
neuroprotection of preterm infants for pregnancy who deliveries
before 32 weeks of gestation.

1.7. HISTORY OF RESEARCH ON IUGR

Tran Trung Hoanh et al. (2016) evaluated the value of Doppler
ultrasound of IUGR group. The paper noted that there was a relation
between decreasing of middle cerebral artery resistance index,
cerebralplacenta ratio and low birth weight and 5 minute Apgar score < 7.

Dao Thi Hoa, Tran Danh Cuong et al. (2016) concluded that
abnormal of ductus venosus doppler was a good prognostic marker of
neonatal death in IUGR group.

Unterschetder Julia et al. (2013) showed that abnormal umbilical
artery Doppler was significantly associated with adverse perinatal
outcome in IUGR.

Baschat A. A et al. (2016) studied on combination doppler ultrasound
and biophysics index. The research concluded that Doppler ultrasound
and MP1 were both effective in classification of high risk IUGR fetuses.

Chapter 2

SUBJECTS AND RESEARCH METHODS
2.1. RESEARCH SUBJECTS
2.1.1. Research objects: 110 singleton pregnancies were diagnosed
with IUGR based on estimated fetal weight below 10" percentile under
fetal ultrasound at Obstetrics and Gynecology Department, Hue
University Hospital from 10/2015 to 01/2019. Normal growth group
included 110 singleton pregnancies with estimated fetal weight
between10™ percentile and 90" percentile for gestational age.
2.1.2. Inclusion criteria: In IUGR group, inclusion criteria related
gestigation age ( > 28 weeks), singleton, estimated fetal weight below
10" percentile for gestigation age. In normal growth group, inclusion
criteria includes case which matched pair gestigation age of IUGR group
and had estimated fetal weight from 10%- 90" percentile.
2.1.3. Exclusion criteria: In IUGR group, the exclusion criteria related
maternal disease (diabetes, severe infection, severe fetal abnormality,
incorrect gestigation age, birth weight higher than 10" percentile and
unfollow-up.
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In normal growth group, the exclusion criteria included congenital
disorder, birth weight below 10" percentile or higher than 90" percentile.
2.2. METHODS
2.2.1. Study design: A descriptive cross-sectional study was conducted.
2.2.2. Sample size calculation: Sample size was calculated using the
following formula:

r(1—p)

AZ

In which: n: sample size, a = 0.05; Z1.4» is the normal distribution
coefficient, if the significant level o = 0,05, Zi2: = 1.96; p is
prevelance of IUGR in previous study, p = 6.2 %; A = 0,05

We had:

2
n = Zl—a'/z

o og2 0062 (1=0062)
n= 0,052 =

We collected 110 pregnancies with IUGR and 110 pregnancies
which matched pair gestigation age of IUGR group.
2.2.3. Study tools: The study tools were researching records, medical
examination report, weight scale, 5D Samsung Medison UGEO
WSB80A ultrasound, Convex SC1-6, Volum V5-9 transducer, Avalon
FM20 Fetal monitor, Infant scale.
2.2.4. Research steps
2.24.1. Clinical examination, maternal disease history, classifed BMI,
weight gain recommendations for pregnancy according to WHO and IMO.
2.2.4.2. 2D pregnancy ultrasound measured the BPD, HC, AC, FL,
estimated fetal weight, AFI (Phlean classification), Placental grading
(Grannum classification)
2.2.4.3. Doppler ultrasound: Umbilical artery doppler (UA), middle
cerebral artery doppler (MCA), ductus venosus doppler were used to
assess the wave form, pulse index (Pl). The cerebroplacental ratio
(CPR) was calculated as follows: Plmca/Plua

The myocardial performance index was defined as the sum of
isovolumetric contraction time (ICT) and isovolumetric relaxation
time (IRT) divided by ejection time (ET)
2.2.4.4. Manning index combines fetal heart rate monitoring (nonstress test)
and fetal ultrasound to evaluate a baby's heart rate, breathing, movements,
muscle tone and amniotic fluid level. The nonstress test and ultrasound
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measurements are then each given a score based on whether certain criteria
are met.
2.245. Management of IUGR and pregnancy outcomes related to
management of IUGR, method of delivery, Apgar score, neonatal outcomes.
2.3. DATA ANALYSIS

Statistic analysis included compare two group. The Chi Square
statistic was used for testing relationships between categorical
variables. The two — sample T test was designed to compare means
between two groups at significant level o = 0.05. The Fisher's exact
test is used when there is at least one cell in the contingency table of
the expected frequencies below 5. The ROC curve was used to
calculated the area under the ROC curve and to determine the optimum
cut-off value of Plya, Plmca, CPR, Plpy and MPI. A prediction model
for pregnancy outcome and severe adverse neonatal outcomes was
based on multivariants Logistic regression. IBM SPSS statistics 22.0
and MedCal 18.11.3 were used for statistical analysis.
2.4. RESEARCH ETHICS

This study was approved by The Institutional Ethics Committee of
Hue University of Medicine and Pharmacy

CHAPTER 3
RESULTS

3.1.DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS
3.1.1. Characteristic of women: The mean maternal age of IURG was
27.15 £ 4.9 years while the mean maternal age of normal pregnancy
was 27.95 + 4.46 years. The percentage of non-standard weight gain
in pregnancy of IURG was 79.1%. The mean weight gain in ITURG
group and normal pregnancy group were 9.52 + 4,35 and 13.58 + 4.19
kg, p < 0.05, respectively. In the IURG group, the disorder of
hypertension during pregnancy was 21.8% and the history of IURG
was 11.8%.
3.1.2. Characteristic of pregnancy: The rates of estimated fetal
weight below the 3" percentile and EFW from the 3™ to the 10"
percentile in IURG group were 68.2% and 31.8%, respectively. The
proportion of IURG at the gestational age of < 32 weeks, 33-37 weeks
and > 37 weeks were 3.6%, 25.5% and 70.9%, respectively. The mean
gestational age terminated pregnancy in the IURG and normal
pregnancy group were 38.28 * 2.06 and 39.10 + 1.04 weeks,
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respectively. The average birth weight in [IURG group and the normal
pregnancy group were 2,212.73 + 391.68 grams and 3,215.91 + 408.11
gr (p <0.05), respectively. The figures for cesarean section in the IURG
group and control group were 57.3% and 46.4%, respectively. The
percentage of adverse neonatal outcomes in IURG group was 54.5%.
Neonatals needed follow-up at the neonatal intensive care unit (NICU)
was 90.0%, the Apgar index <7 at the first minute accounted for
38.3%, the Apgar index <7 at the fifth minute made up 28.3%. The
rate of stillbirth and neonatal death was 3.3%. The rate of adverse
neonatal outcomes was high in the group of severe IUGR. The severe
IUGR group with IA under 7, respiratory failure, respiratory support,
and follow-up hospitalization at NCIU were 25.3%, 40.0%, 41.3% and
56%. The percentage of these outcomes in the group of mild IUGR are
11.4%, 20.0%, 20.0% and 34.3%. Both stillbirths belong to severe
IUGR group. Adverse neonatal outcomes occurred with a gradual
reduction in gestational weeks of gestation < 32 weeks, between 33
and 37 weeks and above 37 weeks. All stillbirths were in the
gestational age < 32 weeks; none of the cases > 32 weeks stillbirth or
neonatal death.
3.2. TWO - DIMENSIONAL ULTRASOUND INDEX,
DOPPLER ULTRASOUND, MYOCARDIAL PERFORMANCE
INDEX, MANNING INDEX
3.2.1. Two — dimensional ultrasound in IURG

The average two-dimensional ultrasound indexes of IURG group
for BPD, HC, AC, FL in relation to gestational age were significantly
smaller than normal pregnancy group. The percentages of abnormal
amniotic fluid in the IURG and normal group were 69.1% and 0.9%,
p < 0.05, respectively.
3.2.2. Doppler ultrasound in IURG
3.2.2.1. Umbilical artery doppler

The increased impedance umbilical artery, absent/reversed end —
diastolic and normal umbilical artery doppler in the IURG group
accounted for 48.2%, 2.7% and 49.1%, respectively. In the normal
pregnancy group, a normal umbilical artery doppler flow waveform
made up 97.3%. While the percentages of cases with Plya > 95" and
Plua < 95" in IURG group were 42.7% and 57.3%, that of normal group
were 4.5% and 95.5%, respectively (p < 0.05). The average Plya of
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IURG and normal group were 1.24 + 0.50 and 0.87 = 0.17, p < 0.05.

Mean of Plya of IURG group with adverse and hormal outcomes and
normal group were 1.46 + 0.55,0.98 + 0.24 and 0.87 £ 0.17 (p < 0.05).
3.2.2.2. Middle cerebral artery doppler

The rate of cases with Plyca < 5" in IURG group was 9.1%, that of
normal group was 4.5%. The figures for the mean Pluca of IURG
group with adverse and normal outcomes and normal pregnancy group
were 1.56 + 0.43, 1.51 £ 0.39 and 1.70 + 0.43, respectively.
3.2.2.3. Cerebroplacental ratio (CPR)

The percentages of cases of CPR < 5™ in the IUGR group and
normal group were 46.4% and 9.1%, respectively (p < 0.05). The mean
CPR of IURG group was 1.44 + 0.7, while that of normal pregnhancy
was 2.0 + 0.54 (p < 0.05). The figures for the mean CPR of the IURG
group with adverse and normal neonatal outcomes and the normal
pregnancy group were 1.28 + 0.74, 1.65 + 0.6 and 2.0 + 0.54,
respectively (p < 0.05).
3.2.2.4. Ductus venosus doppler

The abnormal ductus venosus doppler as absent/reverse flow in the A
wave rate of IURG group was 8.2%. The percentages of BPV Plpy > 95"
percentile gestational age of IURG and normal group were 23.6% and
6.4%, respectively (p < 0.05). The figures for the average of Plpy of IURG
and normal group were 0.73 £ 0.37 and 0.63 + 0.21, respectively, p <0.05.
The figures for the mean Plpy of the IURG group with adverse and normal
neonatal outcomes and the normal pregnancy group were 0.80 £ 0.43,
0.65+ 0.28 va 0.63 £ 0.21 véi p < 0,05.

3.2.3. Myocardial performance index in IURG

The rate of cases with MP1 > 95" in the IURG group was 41.8%. There was
no case of BPV MPI > 95" in the normal group. The mean MPI of IURG was
0.7 £ 0.3, higher than that of normal group with 0.4 +0.07, p <0.05.

The figures for mean MPT in the IURG group with adverse
neonatal and normal outcomes and the normal pregnancy group were
0.79 £0.32,0.59 + 0.23 and 0.4 £ 0.07, respectively (p < 0.05).

3.2.4. Manning index in IURG

The percentage of Manning index of 2 points, 4 points and 6 points
in the JIURG group was 7.3%, 17.3% and 20.9%, respectively. The rates
of Manning score < 6 points in the [URG group with adverse and normal
neonatal outcomes were 66.7% and 20.0%, respectively.
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3.3. VALUE OF DOPPLER ULTRASOUND MYOCARDIAL
PERFORMANCE INDEX AND MANNING INDEX IN THE
DIAGNOSIS OF DETERIORATING GRADES AND
MANAGEMENT OF IURG
3.3.1. Value of Doppler ultrasound, myocardial performance index
and Manning index in the diagnosis of deteriorating grades of IURG
3.3.1.1. Value of Doppler ultrasound in the diagnosis of deteriorating
grades of IURG
- The sensitivity, specificity of Plya in the diagnosis of deteriorating
grades of IURG were 48% and 68.75%, respectively.
- The sensitivity, specificity of Pluca in the diagnosis of deteriorating
grades of IURG were 9.33% and 91.43%, respectively.
- The sensitivity, specificity of CPR in the diagnosis of deteriorating
grades of IURG was 52.0% and 65.71%, respectively.
- The sensitivity, specificity of BPV Plpy in the diagnosis of
deteriorating grades of IURG was 25.33% and 80.0%, respectively.
3.3.1.2. Myocardial performance index in the diagnosis of
deteriorating grades of IURG
- The percentage of cases with MPI > 95™in the severe IURG group
(45.3%) was higher than that in the mild IURG group (34.3%). The
sensitivity, specificity of MPI in the diagnosis of deteriorating grades
of IURG was 45.33% and 65.71%, respectively.
3.3.1.3. Manning index in diagnosis of deteriorating grades of IURG
- The proportion of Manning index < 6 points in the severe [IURG
group was 49.3% while that in the mild IURG group was 37.1%. The
sensitivity, specificity of Manning index in the diagnosis of
deteriorating grades of IURG was 49.33% and 62.86%, respectively.
- All cases with Manning index of 2 points were in the severe [IURG
group. The percentage of the severe IURG cases with Manning index of
4 points was 20.0%, being higher than that of severe IURG ones.
3.3.2. Value of Doppler ultrasound, myocardial performance
index and Manning index in management of IURG
3.3.2.1. Value of Doppler ultrasound in the prediction of indicating
cesarean section
Umblical artery doppler: The ROC area under the curve was 0.762
for UA PI with p < 0.001 and the cut-off of UA PI was > 1.39. When
the cut-off value of UA PI > 95", the sensitivity, PPV and NPV were
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60.37%, 80.85% and 60.31%, respectively. A new cut-off UA Pl value
of > 1.39 conferred a specificity of 93.62%, PPV of 92.50% and NPV
of 62.86%.

Middle cerebral artery doppler: The ROC area under the curve was
0.595 for MCA PI and the cut-off of MCA PI was < 1.65. When the
cut-off value of MCA PI < 5" the specificity, PPV and NPV were
93.62%, 79.0% and 44.0%, respectively. A new cut-off MCA PI value
of <1.65 conferred a sensitivity of 73.02%, accuracy of 60.0%, PPV of
63.0% and NPV of 54.05%.

Cerebroplacental ratio (CPR): The ROC area under the curve was
0.744 for CPR with p < 0.001 and the cut-off of CPR was <0.94. When
the cut-off value of CPR < 5" the sensitivity, specificity, PPV and
NPV were 58.73%, 70.12%, 72.55% and 55.93%, respectively. A new
cut-off CPR value of <0.94 conferred a specificity of 95.75%, PPV of
93.55% and NPV of 56.96%.

Ductus venosus doppler: The ROC area under the curve was 0.534
for DV PI and the cut-off of DV Pl was <0.94. When the cut-off value
of DV PI > 95", the specificity, was 80.85%. A new cut-off DV PI
value of > 0,94 conferred a specificity of 87.23%.
3.3.2.2. Value of Doppler ultrasound in predicting adverse perinatal outcomes

Umblical artery doppler: The ROC area under the curve was 0.783 for
UA Pl with p <0.001 and the cut-off of UA Pl was > 1.43. When the cut-off
value of UA PI > 95", the specificity, PPV and NPV were 80.0%, 78.72%
and 63.49%, respectively. A new cut-off UA PI value of > 1.43 conferred a
specificity of 92.0%, PPV of 89.74% and NPV of 53.89%.

In the prognosis of Apgar index < 7, the area under the ROC curve
of the umbilical artery pulse index was 0.724 (p <0.01) and its cut-off
was > 1.47. According to percentile classification, the sensitivity and
the specificity of Plya were 65.57% and 64.37% respectively.
According to the new cut-off Plya <1.47, the sensitivity, the specificity
were 69.57% and 75.86% respectively.

Middle cerebral artery doppler: In predicting adverse perinatal
outcomes, the ROC area under the curve was 0.536 for MCA PI and
the cut-off of MCA PI was < 1.83. When the cut-off value of MCA PI
< 5" the specificity, PPV and NPV were 98.0%, 90.0% and 49.0%,
respectively. A new cut-off MCA PI value of < 1.83 conferred a
specificity of 88.0%, PPV of 72.73% and NPV of 50.0%.
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In the prognosis of Apgar index < 7, the area under the ROC curve of
the middle cerebral artery pulse index was 0.545 (p <0.01) and its cut-off
was < 1.86. According to percentile classification, the sensitivity and the
specificity of Plmca were 93.1% and 72.27% respectively.

Cerebroplacental ratio (CPR): The ROC area under the curve was
0.694 for CPR with p < 0.001 when the cut-off of CPR was < 1.03. When
the cut-off value of CPR < 5%, the specificity, PPV and NPV were 74.0%,
74.51%, and 62.71%, respectively. A new cut-off CPR value of < 1.03
conferred a specificity of 90.0%, PPV of 90.0% and NPV of 57.90%.

In the prognosis of Apgar index < 7, the area under the ROC curve
of the CPR was 0.669 (p <0.01) and its cut-off was < 0,87. According
to percentile classification, the sensitivity and the specificity of CPR
were 69.57% and 59.7% respectively. According to the new cut-off
CPR < 0.87, the sensitivity, the specificity were 82.76% and 76.23%
respectively.

Ductus venosus doppler: The ROC area under the curve was 0.588 for
DV PI when the cut-off of DV Pl was > 0.8. When the cut-off value of
DV PI, the specificity, PPV and NPV were 88.0%, 76.92%, and 52.38%,
respectively. A new cut-off DV Pl value of > 0.8 conferred a specificity
of 87.23%, PPV of 80.0% and NPV of 55.0%.

In the prognosis of Apgar index < 7, the area under the ROC curve
of the ductus venosus pulse index was 0.663 (p <0.01) and its cut-off
was > 0.8. According to percentile classification, the sensitivity and
the specificity of Plpy were 82.76% and 74.45% respectively.
According to the new cut-off Plpy > 0.8, the sensitivity, the specificity
were 80.46% and 75.45% respectively.
3.3.2.3. Value of myocardial performance index in management of IURG

- The ROC area under the curve was 0.751 for MPI in predicting cesarean
section when the cut-off of MPI was > 0.75 (p < 0.001). When the cut-off
value of MPI > 95", the spesitivity, PPV and NPV were 87.23%, 86.96% and
64.06%, respectively. A new cut-off MPI value of > 0.75 conferred a
specificity of 91.49%, PPV of 90.48% and NPV of 63.24%.

- The ROC area under the curve was 0.739 for MPI in predicting adverse
perinatal outcome when the cut-off of MP1 was > 0.68 (p < 0.001). According
to percentile or a new cut-off, MPI value conferred a sensitivity of 61.67%,
specificity of 82.0%, PPV of 80.44% and NPV of 64.06%.

In the prognosis of Apgar index < 7, the area under the ROC curve of
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MPI was 0.673 (p <0.01) and its cut-off was > 0.71. According to
percentile classification, the sensitivity, the specificity and the accurate of
MPI were 65.22%, 64.37% and 64.55% respectively. According to the
new cut-off MPI > 0.71, the sensitivity, the specificity and the accurate
were 65.22%, 66.67% and 66.36% respectively.
3.3.2.4. Value of Manning index in management of IURG

The ROC area under the curve were 0.743 for Manning index in
predicting cesarean section and 0.724 in predicting adverse perinatal
outcome when the cut-off of Manning index was <6 (p < 0.001).
3.3.2.4. Comparing value of Doppler ultrasound, myocardial
performance index and Manning index in management of IURG

— PIBMR; AUC = 0762

—— PIBMR AUC = 0,783

— CPR AUC = 0,604

— PIDMNG: AUC = 0.53
P1 OTM; AUC = 0,588

— PIDVING; AUC = 0,535
- PIOTM AUC= 0534

Chi's& MPI, AUC = 0,751
— Cni'sb Manning; AUC = 0.743

100 0 20 4 & 0 10
100-Specificity 100-Spec ficity

Figure 3.22 and 3.23: Receiver operating characteristic (ROC)
curve comparing Doppler ultrasound, myocardial performance index
(MPI) and Manning index in prediction of adverse perinatal outcome.

Prediction of cesarean section: The ROC area under the curve of Plya
was significantly higher than that of MCA Pl and DV PI (p < 0.05). The
ROC area under the curve of CPR was higher than that of MCA Pl and DV
Pl (p < 0.05). The ROC area under the curve of MPI was higher than that
of MCA Pl and DV PI (p < 0.05). The ROC area under the curve of
Manning index was higher than that of MCA Pl and DV PI (p < 0.05).

Adverse perinatal outcome: The ROC area under the curve of UA PI
was higher than that of MCA PI, CPR and DV PI (0.783 vs 0.536, 0.694
and 0.588, p < 0.05). The ROC area under the curve of MPI was higher than
that of MCA PI, DV PI (0.739 vs 0.536, and 0.588, p < 0.05).
3.3.2.6. Combined value of Doppler ultrasound, myocardial
performance index and Manning index in management of IURG.

The general prediction model for cesarean section

According to percentile: Y =-1,05 + 0,77*UA — 0,46*MCA — 0,72*CPR
—0,48*DV+ 2,00*MPI + 2,02*Manning

According to new cut-off: Y =-1,69 + 1,63*UA + 0,73*MCA - 0,40*CPR

N 6 MPI, AUG = 0,
hi 56 Manning. AUC

¢ 730
—c = 0724
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—0,11*DV + 1,68*MPI + 1,72*Manning
The general prediction model for adverse neonatal outcomes

According to percentile: Y =-1,36 + 0,56*UA + 1,48*MCA + 0,09*CPR
+0,94*DV + 1,23*MPI + 1,27*Manning

According to new cut-off: Y =-1,74+ 1 53*UA + 1,63*MCA —0,26*CPR
+0,89*DV + 1,06*MPI + 1,51*Manning

- The value of ROC area under the curve in indication of cesarean
section was optimal (AUC = 0.858 (0.778 — 0.917), p < 0.05) when
combining the cut-off values of UA P1 > 95" CPR < 5" DV PI> 95",
MPI > 95" va Manning index < 6 points.

- The value of ROC area under the curve in indication of cesarean
section was 0.870 (0.793 — 0.927, p < 0.05) when combining the cut-off
values of UA P1>1.39, MCAPI < 1,65, CPR < 0,94, DV PI>0.94, MPI
> 95" va Manning index < 6 points.

- The value of ROC area under the curve in prediction of adverse
perinatal outcome was optimal (AUC = 0.828 (0.744 — 0.893, p < 0.05)
when combining the cut-off values of UA P1 > 95" CPR < 5™ DV PI>
95", MPI > 95" va Manning index < 6 points.

- The value of ROC area under the curve in prediction of adverse
perinatal outcome was optimal (AUC = 0.859 (0.780 — 0.918, p < 0.05)
when combining all new cut-off values.

Celebroplacental ratio: With cut-off point of CPR < 1.03, area under
the ROC curve for Celebroplacental ratio was AUC = 0.694, p <0.001.
Using to percentile classification, CPR <5th had specificity of 74.0%,
PPV =74.51% and NPV = 62.71%. For the new cut-off point, CPR < 1.03
had specificity of 90.00%, PPV = 90.00% and NPV =57.90%.

Ductus Venosus: The area under the ROC curve for Ductus
Venosus Pulsatility index was AUC = 0.588 with the cut-off point of
Plov> 0.8. Using the percentile classification, Plpy has a specificity of
88.0%, PPV = 76.92%, NPV = 52.38%. With the new cut-off, Plpy>
0.8 has specificity of 88.0%, PPV = 80.0% and NPV = 55.0%.
3.3.2.3. Value of Myocardial Performance Index in the management of IUGR

- With MPI> 0.75, MPI's AUC in prognosis for caesarean section
was 0.775 with p <0.001. Using the percentile classification, MPI> 95th
had a specificity of 87.23%, PPV = 86.96% and NPV = 64.06%. With
the new cut-off of MPI> 0.75, MPI had a specificity in prognosis for
cesarean section of 91.49%, PPV = 90.48%, NPV = 63.24%.

- With MPI cut-off> 0.68, MPI's AUC in adverse neonatal outcome
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prognosis was equal to 0.739 with p <0.001. With the percentile classification
or the new cut-off, the MPI has a specific and sensitivity of 61.67% and
82.0%, PPV = 80.44% and NPV = 64.06%, respectively.
3.3.2.4. Value of Manning Index in the management of IUGR

- With the cut-off < 6, the area under the ROC curve of Manning
index was equal to 0.743, with p <0.001, in the indication for cesarean
section and was equal to 0.724, with p<0.001, in the adverse neonatal
outcome prognosis.
3.3.2.5. Comparison between Doppler ultrasound, Myocardial
Performance Index and Manning Index in the management of IUGR

100

— PIDMR; AUG = 0.762

——PIONR
— CPR AL
— PIOMNG; AUC = 0,536
PIOTM, AUC = 0,588
Chisé MPI, AUC = 0,739
— Chi s Mamning. AUC = 0.724

— CPRIAUC =074
— PIEMNG; AUC = 0,505
- PIOTM; AUC = 0,534

Chi'sd MPI. AUC = 0751
— CNi s& Manning; AUC = 0.743

AUC = 0,783
IC = 0,604

o 2 4 e 8 100
1008 pecificity 100-Specificity

Chart 3.22 and 3.23. AUC comparison between Doppler
ultrasound, Myocardial Performance Index and Manning Index in
prognosis for adverse neonatal outcome

In prognosis for cesarean section: the AUC of Plua was higher than
those of Pluca and Plpy (p <0.05); the AUC of CPR was higher than
those of Plmca and Plpy (p <0.05); MPI's AUC was higher than Pluca
and Plpv (p <0.05); The AUC of Manning Index was higher than Pluca
and Plpy (p <0.05).

In prognosis for adverse neonatal outcomes: the AUC of Plya was
higher than those of Pluca, CPR and Plpv (0.783 vs 0.536, 0.694 and
0.588) (p <0.05); MPI's AUC was higher than those of Pluca, Plov
(0.739 vs 0.536 and 0.588), p <0.05.
3.3.2.6. Combination of Doppler ultrasound, Myocardial Performance
Index, Manning Index in the management of IUGR
Predictive model for prognosis of cesarean section as method of delivery

Percentile: Y =-1.05+ 0.77*Plya - 0.46*Plyca - 0.72*CPR - 0.48*Plpy
+2.00*MPI + 2.02*Manning

New cut-off: Y = -1.69 + 1.63*Plya + 0.73*Pluyca - 0.40*CPR -
0.11*Plpy + 1.68*MPI + 1.72*Manning
Predictive model for prognosis of adverse neonatal outcomes:
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Percentile: Y = -1.36 + 0.56 *Plya + 1.48*Plyca + 0.09*CPR +
0.94*Plpy + 1.23*MPI + 1.27*Manning

New cut-off: Y = - 1.74 + 1.53*Plya + 1.63*Plyca - 0.26*CPR +
0.89*Plpy + 1.06*MPI + 1.51*Manning
Predictive model for prognosis of Apgar index under 7:

Percentile: Y = -2,89 + 0,34*Plya + 0,34*Plyca + 0,19*CPR +
1,10*Plpy + 0,39*MPI + 1,18*Manning

New cut-off Y = -1,93 + 0,74*Plya — 1,55*Plyca + 0,85*CPR +
1,01*Plpy + 0,28*MPI + 1,07*Manning

- According to the percentile threshold, the area under the ROC curve
had the best value for the indication of cesarean section when combining
Plua> 95th, CPR <5th, Plpy> 95th, MPI> 95th and Manning < 6 points,
AUC =0.858 (0.778 - 0.917) with p <0.05.

- With the new cut-offs, the area under the ROC curve for cesarean
section indication had the best value when combining Plua> 1.39,
Plmca < 1.65, CPR <0.94, Plpyv> 0.94, MPI> 0.75, Manning < 6, AUC
=0.870 (0.793 - 0.927) with p <0.05.

- With the percentile threshold, the area under the ROC curve for
the prognosis of adverse neonatal outcome had the best value of 0.828
(0.744 - 0.893) with p <0.05, when combining Plya> 95th, Plmca, CPR
<5th, Plpy> 95th, MPI> 95th and Manning index < 6.

- The area under the ROC curve for adverse outcome prognosis had
the best value when combining all the factors using the new cut-off of
0.859 (0.780 - 0.918) with p <0.05.

In predicting of Apgar index under 7, the sensitivity of combination
of Plya > 95", CPR < 5%, Plpy >95", MPI > 95" and Manning index < 6
was 95.40%. With the new cut-offs, the area under the ROC curve was
higher when combine MPI, Manning index and these Doppler index, the
AUC was 0.814 (0.729 — 0.882) and its specifiity was 97.70%.

Chapter 4

DISCUSSION

4.1. EPIDEMIOLOGICAL CHARACTERESTICS
4.1.1. Maternal general characteristics
Age: Our study reported a lower mean age than foregin studies, while
there was no difference comparing to domestics studies.
Gestational weight gain: The mean weight gain in the IUGR group
was lower than the normal development group and lower than the



16

minimum level in the IOM's recommendations. Moreover, the
incidence of IOM's inadequate weight gain was high (79.1%), higher
than the normal development group (57.3%). Low BMI and inadequate
weight gain were risk factors for IUGR

History of diseases: The prevalence of hypertension of the IUGR
group was 21.8%. Pre-eclampsia was one of the most common
maternal conditions related to IUGR.

4.1.2. Pregnancy characteristics

Classification of IUGR using the estimated fetal weight: The 10"
percentile for gestational age was the criteria for diagnosis of IUGR in
many countries. In fact, there has been a number of fetuses whose
estimated birth weight lied below the 10" percentile for gestational age
with no actual pathological manifestations. Therefore, the 3
percentile was chosen in studies to classify the severity of IUGR.

Gestational age at delivery: The mean gestational age at delivery
in our study was later than other foreign studies because of the large
proportion of late-onset IUGR in our research; on the other hand,
infant care has been superior in developed countries which leads to the
earlier termination of pregnancy.

Method of delivery: The rate of cesarean section in the IUGR group
(57.3%) was higher than that of the normal development group
(46.4%). The rate of caesarean section was 89.3% by Dao Thi Hoa et
al (2018), 75% by Turan O. M. et al (2008).

Neonatal outcomes: Results of our research and other studies
demonstrated that IUGR was one major cause of adverse pregnancy
outcomes. The prevalence of |A index <7 in the first and fifth minutes of
Baschat A.A et al (2001) was 52.9% and 8.8%. The percentage of
newborns who need to be admitted to neonatal intensive care units, in
study of Monteith Cathy et al (2016), was 64%.

Furthermore, the rate of adverse neonatal outcomes was high in the
severe IUGR group with EFW under 3" percentile and in the early
onset IUGR.
4.2. TWO-DIMESIONAL ULTRASOUND INDEX, DOPPLER
ULTRASOUND, MYOCARDIAL PERFORMANCE INDEX,
AND MANNING INDEX IN IUGR
4.2.1. Two-dimensional ultrasound in IUGR

Biological parameters: Our results were similar to those of Pantage
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R.P. et al: all biological parameters were significantly lower in the
Intrauterine  Growth Restriction group compared to the normal
development group.

Amniotic fluid index: Our findings were similar to many other studies,
amniotic fluid abnormalities accounted for a high proportion in growth
restriction group. In the study of author Tran Trung Hoanh et al (2016), the
prevalence of oligohydramnios in the growth restriction group and normal
development group was 32.2% and 7.8%, respectively.

4.2.2. Doppler ultrasound in Intra-uterine Growth Restriction
4.2.2.1. Umbilical artery doppler:

Our study witnessed a statistically significant difference in the
abnormal umbilical artery doppler spectrum and an increase in umbilical
artery pulsatility index between the growth-restricted fetuses and normal
fetuses. In the research of author Patange R.P. et al. (2014), the Plya of
the growth restriction group was 1.03 + 0.22, significantly higher than the
normal development group of which Plya was 0.87 £ 0.17.
4.2.2.2. Middle cerebral artery doppler:

Plmca in the growth restriction group was significantly lower than
the normal development group. In the study by Figueroa Diesel et al
(2007), the mean Pluca in the growth restriction group was found to be
lower, regardless of severity, comparing to the normal development
group. There was no difference in Pluca for adverse neonatal outcomes.
Therefore, the ability to predict the outcome of the fetus/newborn was
limited if it was based only on the abnormalities of the Doppler and had
to be combined with other parameters.
4.2.2.3. Cerebroplacental Ratio:

The rate of CPR <5" percentile was significantly higher in the
growth restriction group (p <0.05); The mean CPR of this group was
significantly lower when compared to the normal group. A study by
Morales-Rosllo J. et al (2014) demonstrated a relationship between
CPR and fetal weight: the lower CPR, the lower fetal weight.
4.2.2.4. Ductus Venosus doppler: Our findings showed that the growth
restriction group had higher rate of morphological abnormalities of ductus
venosus’s doppler than the normal group (8.2% compared with 0.0%); The
rate of Plpy > 95" percentile for gestational age was 23.6%, higher than the
normal development group of 6.4% with p <0.05. Besides, we found a mean
Plpv of 0.80 + 0.43 in the growth-restricted fetuses having adverse neonatal
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outcome, significantly higher than the Plpy of 0.65 +. 0.28 amongst the
growth-restricted fetuses with normal neonatal outcome, with p <0.05.
Compared to other studies, it is found that doppler abnormalities of Ductus
Venosus, including increased Plov or loss of a wave/reversed a wave, were
associated with adverse neonatal outcomes in the growth restriction group
such as IA score <7 in the first minute, or admission to the neonatal intensive
care unit, hospital stay duration > 7 days.
4.2.3. Myocardial Performance Index

Our study found that the growth restriction group had a mean MPI of
0.70, significantly higher than the normal development group of 0.4 with p
<0.05; the rate of MPI > 95" percentile in the growth restriction group was
41.8%, compared to no case in hormal development group. Besides, the
mean MPI in the growth restriction group having adverse neonatal outcome
was 0.79 + 0.32, significantly higher than 0.59 + 0.23 of the growth
restriction group having normal neonatal outcome, with p <0.05. The study
of Narss A. A et al. (2014) concluded that adverse neonatal outcomes were
higher in abnormal MPI group when compared with normal MPI group.
The abnormal MPI group‘s prevalences of A score of <7 at 5 minutes, need
for respiratory support, monitoring at intensive neonatal care units, was
25%, 70%, 70%, respectively; meanwhile these ratios in normal MPI group
were 1.96%, 19.60%, 9.8%

With this result, we found that MPI was a potential indicator which can
be used to predict pregnancy outcomes in IUGR
4.2.4. Manning Index in Intra-uterine Growth Restriction:

In our study, the prevalences of Manning index of 2 points, 4 points,
6 points were 7.3%, 17.3% and 20.9% respectively. At the same time,
we found that growth-restricted fetuses having adverse neonatal
outcome had a higher prevalence of Manning index < 6 points,
comparing with the normal neonatal outcome fetuses (66.7%
compared to 20%). In the study of author Tran Danh Cuong et al
(2011), there was a higher prevalence of Manning Index less than 6 in
the group of growth-restricted fetus.
4.3. VALUE OF DOPPLER ULTRASOUND, MYOCARDIAL
PERFORMANCE INDEX AND MANNING INDEX IN THE
DIAGNOSIS, STAGING AND TREATMENT OF IUGR
4.3.1. Doppler ultrasound, Myocardial Performance Index and
Manning Index for the diagnosis of IUGR
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4.3.1.1. Doppler ultrasound in the diagnosis of IUGR
Our results showed that the severe abnormalities of Umbilical Artery
doppler, Middle Cerebral Artery doppler, CPR, Ductus Venosus Doppler
occurred more commonly in the severe growth-restricted group.
Table 4.6. Sensitivity, specificity of Dopper parameters in staging of IUGR

Doppler ultrasound Sensitivity Specificity
Plua 48.0% 68.57%
Plmca 9.33% 91.43%
CPR 52.0% 65.71%
Plpv 25.33% 80.0%
Ductus Venosus Doppler Spectrum | 10.67% 97.14%

Plua and CPR had better ability to detect severe intrauterine growth
restriction when compared to Pluca and Plpy. Nevertheless, specificity
of Plmca, Plov was higher than Plya and CPR, which demonstrated that
Plmca and Plpy were much capable of excluding mild growth
restriction.
4.3.1.2. Myocardial Performance Index in the diagnosis of IUGR

The sensitivity and specificity of MPI in the staging of growth
restriction were 45.33% and 65.71%, respectively. The mean MPI in the
group of severe growth restriction was 0.73 £ 0.32, which was higher
than the value of 0.64 + 0.22 in the mild growth restriction group.
Besides, the mean MPI of 0.82 + 0.25 in the growth-restricted group
having abnormal Umbilical artery Doppler was significantly higher than
that of 0.58 + 0.30 in the growth-restricted group having normal doppler
spectrum. In the study of Nassr A.A et al. (2014), the mean MPI of
abnormal Umbilical artery doppler group was 0.58 + 0.09 compared to
0.42 + 0.07 for normal group. Thus, it could be seen that MPI varied
even in the early stages of growth restriction, and the level of MPI
increase was proportional to the severity of growth restriction classified
by weight or by the variation of Umbilical artery Doppler. Therefore,
Umbilical artery has been one of the most important doppler parameters
which must necessarily be assessed in the monitor of intrauterine growth
restriction.
4.3.1.3. Manning index in the staging of Intrauterine growth restriction
The sensitivity and specificity of Manning index in the staging of
intrauterine growth restriction were 49.33% and 62.86%, respectively.
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With the cut-off point < 6 points, Manning Index's sensitivity was
equivalent to that of Plua and CPR; Manning's specificity was not as
good as Doppler ultrasound indices.

4.3.2. Doppler ultrasound, Myocardial Performance Index and
Manning Index in the management of IUGR

4.3.2.1. Doppler ultrasound value in prognosis for cesarean section as
method of delivery:

Umbilical artery doppler: With Plya> 1.39, AUC of Umbilical artery
Pulsatility index in prognosis for cesarean section was 0.762 with p
<0.001; Plua> 1.39 had better specificity and accuracy than the 95"
percentile for gestational age threshold. Plya had moderately good
predictive value in the prognosis for caesarean section. Indeed, the
systematic review and meta-analysis of author Morris R. K. et al. (2011)
had concluded that Umbilical artery doppler should be considered in the
decision for management of Intra-uterine growth restriction.

Middle brain artery: With cut-off < 1.65, the AUC of Plyca in
prognosis for cesarean section was 0.595. Our results showed that the
sensitivity, accuracy, PPV, NPV of Middle cerebral artery doppler in the
indication of cesarean section were not effective. Using the threshold of
under 5™ percentile, the specificity had improved compared to the new
cut-off (93.62% vs 42.55%). Similar results were reported in the
systematic review and meta-analysis of Vollgraff Heidweiller-Schreurs
CA et al (2018) in which the sensitivity and specificity of middle cerebral
artery doppler in cesarean section were 0.35% and 0.83%, with the
Plmca‘s threshold under the 5" percentile

Cerebroplacental ratio: With CPR < 0.94, AUC of CPR for
cesarean section was 0.744 with p <0.001; The specificity, accuracy,
and PPV of CPR according to the new cut-off had been improved
over the percentile threshold in the prognosis of cesarean section.
Vollgraff Heidweiller-Schreurs, C. A et al (2018) noted that CPR in
the range of 1.0 - 1.1 had the sensitivity, specificity in predicting
cesarean section of 0.58 and 0.89.

Ductus Venosus Doppler: Our study showed that Plpy> 95%
percentile had a specificity of 80.85%; If the Plpy> 0.94 threshold
was used, the specificity would be improved to 87.23%. The area
under the ROC curve of Plpy for cesarean section was 0.534. Study
of Allam Ihab Serag et al. (2013) found that the area under the ROC
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curve of Plpy in predicting fetal hypoxia was 0.69. The results were
not impressive, similar to our study, which might be a result of early
Ploy assessment conducted beginning in the early phase of
intrauterine growth restriction in both studies.

4.3.2.2. Doppler ultrasound value in the prognosis of adverse neonatal
outcome

Umbilical artery doppler: With a cut-off greater than 1.43, the AUC
of the Plya in the prognosis for adverse neonatal outcome was 0.783 with
p <0.001. There was a difference when using the new cut-off comparing
to the percentile thresholds as the new cut-off helped increase the
specificity, accuracy and PPV. The study of Bano Shahina et al (2016)
showed that the sensitivity, specificity, accuracy, PPV and NPV of Plya
in prognosis of adverse pregnancy outcomes were 79.2%, 92.4%, 88.9%,
79.2% and 92.4%, respectively. In predicting of Apgar index below 7, the
AUC of Plya was 0.724, and the cut-off was > 1.47. According to the new
cut-off of Plya, the sensitivity and the accurate of diagnosis was higher
than its percentile cut-off.

Middle cerebral artery doppler: The results showed that AUC of
Plmca was 0.536 with cut-off <1.83; The middle cerebral artery doppler
value in the prognosis of adverse neonatal outcomes did not differ much
either using the threshold of under 5" percentile or the new cut-off <1.83.
This result corresponded to the study of author Anthony O. Odibo et al
(2014) which noted that a Plmca < 5" percentile had an AUC of 0.55 (0.42-
0.55) in prognosis for adverse neonatal outcome; Reduction of Pluca had
little impact on detecting adverse neonatal outcomes.

Cerebroplacental ratio: With CPR < 1.03, AUC of CPR in adverse
neonatal outcome prognosis was 0.694 with p <0.001; The sensitivity,
specificity, accuracy in adverse neonatal outcome prognosis were
50.00%, 90.00%, 65.45%. Comparing to the percentile threshold, the new
cut-off in our study resulted in an improved specificity (90.00% vs.
74.00%). Study of Odibo Anthony O. et al (2014) reported that CPR
<1.08 had an AUC of 67% in predicting adverse neonatal outcomes. The
sensitivity, specificity, PPV, negative predictive value for prognosis of
adverse neonatal outcome forecast was 72%, 62%, 68% and 67%; The
results showed that for the growth-restricted fetuses, CPR abnormalities
findings increased the risk of adverse pregnancy outcomes, which had a
relatively good specificity in predicting adverse neonatal outcomes.




22

Ductus Venosus Doppler: With Plpy> 0.8, AUC of Plpy was 0.588;
with Plpy threshold greater than the 95" percentile or greater than 0.80,
Plpv had good specificity in predicting adverse neonatal outcomes
(88.00%). Study by Figueras F. et al (2011) reported similar result that
PIDV> 95" percentile had the sensitivity and specificity in predicting
adverse neonatal outcomes of 35.7% and 95.1%; PPV 71.4%, NPV
81.3%; Plpv’s specificity was very good in predicting neonatal
outcomes.
4.3.2.3. Value of Myocardial performance index in the management of IUGR

Our result showed that the AUC of MPI1 > 0.75 in the prognosis for
cesarean section was 0.751 with p<0.001; The specificity and PPV of
MPI according to the new cut-off of greater than 0.75 was improved
comparing to the threshold of 95" percentile. To predict the adverse
neonatal outcome, MPI > 0.68 had the AUC of 0.739, with p < 0.001;
the sensitivity, specificity and accuracy were 61.67%, 82.00% and
70.91% respectively. In the study of Bhorat L.E et al (2014), the
sensitivity, specificity of MP1 > 0.54 in prognosis for adverse neonatal
outcome were 87% and 75%. In predicting of Apgar index below 7,
there was no difference of the sensitivity and the specificity between
new cut-off of MPI and its cut-off percentile. The both stillbirth at 28
weeks gestigation age, MPI was 0.81 and 0.86 respectively. The MPI
was higher the new cut-off value of predicting adverse neonatal
outcomes and Apgar index below 7.
4.3.2.4. Value of Manning index in the management of IUGR

With cut-off of 6 points, AUC of Manning index in the indication for
cesarean section was 0.743, p<0.001; in prognosis for adverse neonatal
outcome, its AUC was 0.733; in predicting of Apgar index below 7, its
AUC was 0.769. In the study of Anthony O.Odibo et al (2014), the authors
concluded that Manning index was very reliable in deciding the suitable
time for pregnancy termination with specificity of 91.8%.
4.3.2.5. Comparing Doppler ultrasound, Myocardial Performance
index and Manning index in the management of IUGR

In prognosis for method of delivery, we found that Plya had a
significantly higher AUC comparing to those of Pluca, Plov with
p<0.05. The AUC of Plua, Plmca and Plpy were 0.762, 0.595 and 0.534.
The AUC of MPI was even higher (0.751).

To predict adverse neonatal outcome, Plua had AUC of 0.783, much
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higher than the AUC of CPR (AUC=0.694), Plpca (AUC=0.536) and
Plpov (AUC=0.588) with p<0.05. In addition, AUC of MPI was higher
than the AUC of Plmca and Plpy (0.739 versus 0.536 and 0.588) with
p<0.05. In predicting of Apgar index below 7, the AUC of Plya was
0.724, This AUC value was higher than AUC of Plyca (p < 0.05). The
value of AUC of Manning index was better than Plyca (0.769 vs 0,545,
p <0.05).
4.3.2.6. Combination of Doppler index, Myocardial Performance index,
Manning index in the management of TUGR: Our result showed that the
combination of these indices using either the perccentile threshold or the
new cut-off resulted in higher AUC in prognosis for not only cesarean
section but also adverse neonatal outcomes and Apgar index below 7.
However, combining MPI and Manning index with new cut-off ultrasound
parameters using new cut-off would be more effective than with ultrasound
parameters with percentile threshold. Anthony O.Odibo et al (2014)
reported AUC of 0,73 (95% CI: 0,59 — 0,87) for the combination of CPR
<1.08, Plmca<5™ percentile and Plpy> 95" percentile in prognosis for
adverse neonatal outcome. Our study came up with lower value, which
could be the result of additional combination of MPI and Manning index.
CONCLUSION
1.Two-dimensional ultrasound, Doppler ultrasound, Myocardial
Performance index and Manning index in Intrauterine Growth Restriction
There was a statistically significant difference in amniotic fluid
abnormality between groups of intrauterine growth restriction and normal
growth group. Changes in umbilical artery, middle cerebral artery
doppler, CPR and ductus venosus doppler was observerd in the
intrauterine growth restriction group: increase in pulsatility index of
umbilical artery and ductus venosus, decrease in CPR, middle cerebral
artery pulsatility index. Myocardial Performance index was highly
elevated in group of intrauterine growth restriction and intrauterine
growth restriction with adverse neonatal outcome comparing to the
normal growth group. Manning index < 6 was common in the growth
restriction group with adverse neonatal outcome comparing to the non-
adverse neonatal outcome group.
2.Value of Doppler ultrasound, Myocardial Performance index
and Manning index in the staging and management of
Intrauterine Growth Restriction
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Umbilical Artery and Cerebroplacental Ratio had higher sensitivity
of 48.0% and 52.0% compared to other indices in the staging of
Intrauterine Growth restriction. The specificity of Ductus Venosus’s
Doppler Spectrum Abnormality (97.14%) and Middle Cerebral Artery
Pulsatility Index (91.43%) were higher than those of Umbilical Artery
Pulsatility Index (68.57%), Cerebroplacental Ratio (65.71%) and
Ductus Venosus Pulsatility Index (80.0%) in the diagnosis of IUGR.
Sensitivity, specificity of Manning index in the staging of Intrauterine
Growth Restriction were 49.33% and 62.86%.

With the cut-off > 1.39, AUC of Umbilical Artery Pulsatility
Index was 0.762, statistically significantly higher than that of
Middle Cerebral Artery and Ductus Venosus in the indication of
cesarean section. Specificity, accuracy of Pulsatility Index of
Umbilical Artery, Ductus Venosus, Cerebroplacental Index using
the new cut-off (Plua>1.39, CPR>0.94, Plpv>0.94) were better
compared to the percentile threshold.

With cut-off >1.43, umbilical artery pulsatility index had the AUC of
0.783, higher than the AUC of CPR, middle cerebral artery and ductus
venosus pulsatility index in the prognosis for adverse neonatal outcome

In predicting of Apgar index below 7, at cut-off value was 1.47,
AUC of Plya was 0.724, higher than the others Doppler markers. The
specificity of CPR and Plpy were both valuable.

Myocardial Performance index >0.75 had the AUC of 0.751 for
cesarean section indication, which was equal to the AUC of umbilical
artery pulsatility index and higher than those of middle cerebral artery,
cerebroplacental and ductus venosus; with cut-off > 0.68, AUC of
Myocardial Performance index in prognosis of adverse neonatal
outcome was 0.739.

With cut-off of 6 points, AUC of Manning Index in cesarean
section indication and in the prognosis of adverse neonatal outcome
were 0.743 and 0.724, respectively.

The optimal AUC in the indication of cesarean section was
achieved using the new cut-off, in the combination of umbilical artery
pulsatility index > 1.39, cerebroplacental ratio < 0.94, middle cerebral
artery pulsatility index <1.65, ductus venosus pulsatility index > 0.94,
Myocardial performance index >0.75 and Manning index <6. With this
setting, AUC = 0.870 (0.780 — 0.918), p<0.05



25

The optimal AUC in the prognosis of adverse neonatal outcome
was achieved using the new cut-off, in the combination of umbilical
artery pulsatility index > 1.43, cerebroplacental ratio <1.03, middle
cerebral artery pulsatility index <1.83, ductus venosus pulsatility index
> 0.80, Myocardial performance index >0.68 and Manning index <6.
With this setting, AUC = 0.859 (0.780 — 0.918), p<0.05

SUGGESTION
1.Myocardial performance index is a novel ultrasound index which
shows potential and should be combined with other doppler parameters
in the management of Intrauterine growth restriction.
2.To achieve better prognostic value in the management of intrauterine
growth restriction, a combination of umbilical artery, middle cerebral
artery, ductus venosus doppler ultrasound, myocardial performance
index and manning index is recommended.
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