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Abstract

Objective: To evaluate the role of low molecular weight heparin (LMWH) in the treatment of abnor-
mal cord artery blood flow in late pregnancy, and to find effective treatment methods to improve
cord arterial blood flow abnormalities. Methods: The clinical data of 106 consecutive patients with
abnormal umbilical artery blood flow in the middle and late stages of pregnancy in the Affiliated
Yantai Yuhuangding Hospital of Qingdao University from September 2016 to April 2019 were col-
lected and analyzed retrospectively. The patients who had received subcutaneous injection of
LMWH sodium 5000IU q12h and oxygen therapy at 3 L/min for 30 min, t.i.d. were defined as the
therapy group (N = 53) and those received oxygen treatment only fell into the control group (N = 53).
The changes in UMA indexes during pregnancy [including the ratio of the maximum systolic blood
flow velocity to the end-diastolic blood flow velocity (S/D), resistance index (RI), and pulsation index
(P1)], the gestational age, condition of amniotic fluid during delivery, and the outcome of newborns
were analyzed. Results: In the therapy group, the S/D value reduced significantly from 4.43 + 1.01
before treatment to 3.21 + 0.83 after treatment (P < 0.01). In the control group, the S/D value re-
duced significantly from 3.78 * 0.62 before treatment to 3.14 * 0.52 after treatment (P < 0.01). The
reduction in S/D value after treatment in the therapy group was 1.14 * 0.98, which was significantly
bigger than the 0.04 * 0.66 reduction in the control group (P < 0.05). The rate of UMA S/D reduction
after treatment was 100% in the therapy group, with was significantly higher than the 80.95% in the
control group (2= 4.39, P < 0.05). The gestational age of therapy group (38.21 * 2.24 weeks) was
significantly longer than the control group (37.40 + 2.32 weeks) (P < 0.05). The 1-minute Apgar
score in the therapy group was 9.96 * 0.19, and that in the control group was 9.89 * 0.60, the differ-
ence was significant (P < 0.05). The incidence of meconium-stained amniotic fluid (MSAF) in the
therapy group (14.28%) was significantly lower than that in the control group (22.22%) (2 = 25.404,
P <0.05). When S/D =2 3.5, the incidence of poor prognosis in perinatal infants increased significantly,
with significantly increased probability of neonatal pneumonia and neonatal asphyxia, and re-
quirement of transfer to the pediatrics department for further treatment (P < 0.05). When S/D = 4,
the incidence of infants smaller than gestational age also increased significantly (P < 0.05). Conclu-
sion: LMWH could improve neonatal outcomes and was effective in the treatment of abnormal um-
bilical artery blood flow in the second and third trimester of pregnancy.
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2. NS
2.1. —fR#ER

AR TR 106 4] 2016 4 09 H~2019 4F 04 HUIE AR B2 B A i 5 CGRLEBF sh Ak i i EuAE & T
AHRLZ2JE 56 95 ' 23S RT3 ) AR Uik 25~40 JE 2203t 106 BIgW AW FL, SFld 24~34 %, 135 30.05 =
1.8 %, YR 26~40 &, “F¥)31.95 + 1.3 FH(WF 1), HEBREGRMIEIME . (U= R . IR LA K 2R
WEORGIFRE: S O MU R BRI SRR s AR S i AR i 24540 LG8 A4y
TR REESIE. BEVIENGITAL 28 . XTHRAL 36 152 i o et o o

Table 1. General information for pregnant women

1. BPEA—RER

ZH 5 Fwe 5 VRIT YAITHT S/D 1H VAT RT RIE VAT I PLAE
VRIT4 30+3.70° 29 +3.79° 443 +£1.01° 0.75 + 0.49° 1.22+£0.22°
X HE2H 29 +4.02 34+4.24 3.78 +0.32 0.77 +0.19 1.15+0.25

S0 WRITALROFIRALIATT AT S/D LU RUME. P, Fl KIBIT 2 AR LG8 (P > 0.05).

22. /&

SRR Z i s AR 3 T/ 30 20 Bh bid FISERIGYT . VRIT 2RI TEXT IR SE A R A 0 PP
50001U B¢ FiESTGRIE, FFEHIZARAR, [EZ5#ET H20030429) q12h, ELEITE] S/D <3,

2.3. (UEE KA %

SR A AR B A B AR AL B, ISR TT AL, FR il A 2 2 WX (55 [ GE-Voluson
E10)f AR LT M. BB AR 5 kHz, KATDIZ<10 Wiem, i) LI _E T 2 18] - 3R 2 ik i it
(UMAYE S, B2 i) LI sh Bk AU LR, ATAE SR if B3RS W4 i — Bunsoe e, I 5 Nt
T 10 00 948 S 4 390 A 9703k 2/ KU AR I 9403 P 1Y LEAEL(S/D) B8R #3h 5(PD). LA_EN
B A RIS, R A S s A B B A T AR
2.4. TR

FHF A IVE Fa AR IR T S A RISk /Dy R PL, JRYTFIFE], AM0RZ2 R P 2K,
WAL 1 %, 5 0Bt Apgar VE2y, JEAE . BT JLAREL. BT LEE LRHMEOL. B 2 BRI A B P )
=77 g PP A [RGB B o J— A4 R R AR BRI R 58 e R AR, R EEAT BT L AR DR E -
AFZJ B F G TR, iR d, b 85 sl i ReR SLE AT Zh A M, K IR B IR
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BT, WA, WEREkia T BT IR AR & 5 ol B 1212, 8RR B B 2200 W A DT 2l bk o
16, FEVIAR KBRS R B .

2.5. itEAE

HIF 5 A BT 45 21 A AH S B8 R SPSS 22.0 Giit S dm b B A i AT BB A B A, THECE R U x £ 5
FTor, KM 8562 - HEFE U SS, ZAHELLBRHBRERE ST ZS00T, WEERERA n ()RR, 17
R, P<0.05 NZERBEAGHHE L
3. &R
3.1. By ao ik

VEITYLIRITHT S/D EUAl 4.43 + 1.01, VAT )E 3.21 £0.83, ZRAAEEMEP <0.01). XFEBAAITHT
S/D LU 3.78 £ 0.62, JGJT)E 3.14 £ 0.52, ZREAEEMEP < 0.01). WG ITH G ZME, HIT4A
S/D ZMH 1.14 £ 0.98, XTHH4 0.04 £0.66, %5 HAEEMWP<0.05). P4 PI & RIHIAIT /5 EUEZE 7+
WHEAREM., (HMNAPL R EHE, ZRLGIMFE . Wi, PAHEFEBITHE S/D. PL. RUE LS
TR LR 2).

Table 2. Changes of cord blood flow after fetal data in two groups
= 2. MLAR )Lt shBk I mia T R R L

S/D RI PI
éE-EIJ EW3 N2 S N2 N2
VRITHT RIT )G i 5 22 VRITHT RIT G VRITHT RIT G
VRITH 443£1.01 3.21+0.83* 1.14+0.98" 0.75£0.49  0.69+0.49° 1.22+0.22 1.02+1.63°
WHEZH  3.78+032  3.14+0.52° 0.04 + 0.66 0.77£0.19 0.67 £0.52 1.15+0.25 1.05+1.30°

Y RIT ESIRIT R B S E (P < 0.01).
S0 YRIT LS R LR 2 M B i 2 (P < 0.05).

3.2. IGFRATTIBR

BIT LT I A T IR 4.5 £ 1.7 vs 6.2 = 1.1 d), Pidltbie =R AE B &M@ =5.32, P<0.05).
ST AL SIIK LR S/D ELE R BN 100%, 3TN 80.95%. ML %R BAE ST #E (= 4.39,

P <0.05).
3.3. FRHER
TBIT A 38.21 £2.24 JH, WHRAL 37.40 232 F, WAL EREA BEME - BB UK

5, P<0.05). PEHIRITHFERISRI R RN 14.28%, BT X IBA KA 22.22%, LB ERE S
T8 X (7 = 25.404, P < 0.05). (PN 3).

3.4. FE)LEEVER

WRMAHE LA 1 408, 5 0% Apgar VP S AR BRI, VAT S0 IRALAHEL, JRyT AR
HIL 1 4% Apgar ¥F4r 9.96 + 1.20, XFHR4LE H LN 9.89 £0.50, HEREHA BEMWP <0.05). HEILS
I35l Apgar ¥E9 B A )L AR AR E I T BEVE(P > 0.05) (FEWE 4). Ak, BIr A E A ) LR AR
B B AU . RS AN TR LR AR AN 7.14%. 7.14%. 0. 10.71%, Sxii4iLk
BTG5 (P <0.05). MEHE )RR EZRN 10.71%, MBHHN 27.78%, ZRATHHFE (/=
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2.833, P> 0.05)H 4= ) LEE LR =100 W T S/D {E R 4.64 + 1.40, HiAE JLAREE LB 1050wl S/D N 3.19 £
0.62, ZRAAGHHHE N (t=6.04, P<0.01). (FEWZE 5).

Table 3. Gestational week during delivery and amniotic fluid fecal staining

3. RO RZEERFRERER

215 U7 FKFEGR Y
VRITA 38.21 £2.24° 14.28"
xR H 37.40 £2.32 22.22

S0 XRALE VR AL B Bt (P < 0.05).
IR AL X IR A B B R E (P < 0.05).

Table 4. The birth status of the two groups of newborns
= 4. FRLEHFE )LD

s 1 4% Apgar P4y 5 /%l Apgar P4y AL AE R g
KERIL RRIL KEHIL AL KEHIL 2HIL

bevig il 9.50 = 1.32 9.96 +1.20° 9.67 +0.81 9.96+0.19 2246 £ 616 3125 £ 673

RopiiEeN 9.96 + 0.20 9.89 +0.50 10.00 +0.00 9.89 = 0.60 2124 + 686 3213 £407

S0 YT AL S AL L U GRS R U < 0.05),

Table 5. Other conditions of the newborn

=5 HEILEMIER

15 FREPIR G Jif 445 1 4 JH 5 R NT L Bk LR LR
HITH 7.14% 7.14% 0 10.71% 10.71%
XA 8.33% 8.33% 2.78% 22.22% 27.78%

3.5. 7A@ S/D ESFE/LEVFER

OS5I RT S/D H, K S/D {E4) N<3, 3~3.5, 3.5~4, 4~4.5 LJe>5 3 5 ANEL, Heiad st
JURAESAILE B B UMK DN TR LA R R AR . 24 S/D {EN 3.5~4 W RAFEILEE
(12.38%) HrtE LI %(7.62%)35%8 S/D fH < 3 B BA S 1H 8 (P <0.05), 4 S/D{EN 4~4.5 1, KA
A U 28.(4.76%) /INTREY JL(19.04%) %% S/D < 3 B AHHL 2 53 HA it 22 (P < 0.05) (VL4 6).

Table 6. Different S/D values of cord blood flow and perinatal outcome

% 6. AEIRFILE S/D EEE=ILER

B = LA R 45 )R (%)
JiF i3 S/D 5
HAEILE R SHAE L 58 N R E L

<3 7.62 2.83 9.52
3~3.5 14.29 3.81 476
3.5~4 12.38° 7.62° 14.29
4~4.5 3.81 476" 19.04°
>4.5 19.04 2.83 2.83

S SR S/D (H<3 HILLEAT Giit 247 (P < 0.05),
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4. i1ig

[ BIBKEAE NG LS Ra R 7], 26 ) L5 B (R T P A8 3 (1 B LIS, B3l ik 9 I i) = 10
B2 HIRR AR S G LB O AR I L, AR RE K, AR o I SO T R ISR 5/
AT 7k AR AT B 1 FUAB(S/DY FTAREILAG J LoCo 30 8 JT e It 8 AR A 5 000, 38 3 23 #r i 20 Rk e 4 191 g K if
AU 5 7 i U B A1 L IR LA PT T AR ) LoCo B8 TR S AN A IBE A3 (5] 18 BRASEOE 24 P 1) 1f 37
By 1) BJiefE b B B 2k, I B nT LA &3 i 43 P BRI FE 2 (RY) [6]. S/D FE ML T findt
KRATEH PTG B MR A &, S/D Fhmdrm v E b, FaBfH 38, Theebefk. sk
It S/D IEFESL T RAEMEURES 30 N FE4E 3.0 AR, 15 S/D i in ) L& 5 KA 5 N EHE ) — I E 2L
Fro IR GEURRT B 22 B (030, REELIEIAPH I B, o i Sl 2 . IE% i) LAE KRR §HL
T IR RE MBI MR, RS HREGEIREG IR RIEThRETTHE . IEURG IFRE IR« BEIRA FF A IM55)
AFHRRECE R MR 2 . ATE G FAAL R, AR FRLE IR, K E R H &) I A a4t
BB EIME 500D, GRER T T 5 Ees N, £F4E4 R TR S i p A 26 28 AR T & 7], Wi Ak
G L - BRBLAEERRE 38, A T sh bk i & odsb, A 36K, SEURA AL A 2 I EUERG ) LTE
BRI, SE, SRARILENEE, AR RO LSSk Te 208 & (8] [9].

K2 T HF 202 AR HE T R A B AR B Ak S SR FE = AR O bR 12~18 NWE SR 2H B P B W e SR pl 4
R I A4 T BT 2 5 LR @ 1) 5 48 M Tl 45 6 At I IR Xa 35, T Reisk 0 1) i e 7 1 10]
[11]. BEAEIR. brt. PUSITER, B8 RUORY M P R A0HD, B AR I3 2 08 B A o B B & R [ 12
AN, AR AT /N BRI LA P R HEAT (R 3 A P R AN PR T ZH 4R TR T AR 4 4 (Tissue factor
pathway inhihito, TFPI), X#HUtllL K Xa y& AT EEA0H], 0 IR R PR TR AI13]. FFRAT
o A DR B R S S AR s A AT I, PR I B Y, FRARSRSh Kk S/D [14] [15], ek KEEJLT
Ja. ZERBE[161HF R RKIUKR S TR RIGIT F IR LA K %2 BR (fetal growth restriction, FGR)HI i £ 4% E B4
I PRI I AT B R B, R JR AR AR o R, ARSI 3R AT 20 FGR IR 5956 X 0 IR I8 a1k,
88 98 7 [ U 1ML/ R) 0 o0 2 18 49 B 0 o

AW TN E B AR TP Budbt. Proess KR M N EAER, i RBUE ST i ik g
JHIBE S K M S SO . AR FAE R R SRR IR BRI EL, SRS IR R R T 4
1) S/D TR ZEAT BEVER X (P <0.01), W ARMCEEEN, HZYTEER, R AN IGYT I AR
TXTHRA (4.5 1.7 vs 6.2 £ 1.1 d, P <0.05). (KT AL A R BRI MFE 7, 2 WhE 2K 3%
Pert) AR BFR(P < 0.05). Siit kB, & HILAESE 1 280 Apgar iF49 8 (P < 0.05), 1 40%h Apgar -4
R LE N IS, AT RE SR T R IR YT JE kB 05 LA (B P i 5 12 13 B e A 0% . oA s 4eAR
WPEG, ZSNFHFAEE . Al KRR KR4,

AWFFCRIL, 2 S/D>3.50, 7 ILIUEA RARAERRES N, RAFAEIUGR. Bl L= 2R
K S/D <3, MELEEGHERE (P <0.05), FHENGAILBE—PIHT. 2 S/D>4 8, MRk
JURAERMBIEIEN, HAGIHEE P < 0.05) (LK 5), SEETRAHEAREA B H¥a[l7]
ST R M IRAE S/D > 4 FIZid, KRAMRIVEKZIR, FKiE5. FKED. BrELE 2. Mk
W)L N M AE S/D >S5, RAMEE AR EEL . SARMAE —g %75 H 56T
M S/D AT IMEZ 7 B LTS BV IR R, RigE—P3 RFEAR. Bk, 4 Mif(E S/D>3.5, M™%
TREILE ARG, RIEAFIE LT, SRR R, M B A ) LA B 45 = R A [18] [19].

K5 F I = A S A G At (4], SEE Q& 525 0 E 8 R(FDAVG H & AR B K245, At
FRIH S/D > 3.5 BHE = JLTE A R AR R EER N, FIXT S/D > 3.5 2GR 4 TR0 T RR
T, B AR R AR A B A2 ) LA R 45 /) i A 26— IR IR 3 3L
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