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(FEE] BH: BT A 78 PR 40 UR 0 A 0 FFOIR IR ) 68 kiR (HDP) s JL I8 % 35 1% B0 o i I K B A (. 3k B
PRI R A 42 JH N 21 ~ 30 " 9 HDP B JLAE KR B4 (n =209) 5 IE 3 B JLAE %t BEZH (n =908 ) o i BE 4 0 42 B A G L
Bt Hi42 (TFLD) /N #2 (TCD) T4 (BPD) Skl (HC) K Mg o 20 ik (MCA) 1fi i 2 81, 31 5% TCD/TFLD ; 4% MU 7 fij £k
STPG RKIGHMUZE(SF) R E RS0 ~5 9.0 H(HLE) , 1 L ERIE) 2 Z (8518 3R (EMEEIE) .4
KBMFEEI) 5 H(“T"FIE) il kA RIL SFIEESH ., srHrxt B4l TFLD [ TCD \TCD/TFLD 5 22 J&] i) M X4k 5 HL 4%
U SR SF A %ER . BB, X4 TFLD . TCD 5 22 J& iE M1 3 (TFLD: R> = 0. 928, P <0.05; TCD: K> =0.919,P <

0.05) ,TCD/TFLD 5% EAHE(R® =0.517,P <0.05) , i {4l TFLD \TCD ,BPD HC MCA-PSV #5 %} #8 25 )i /> , TCD/TFLD |
MCA-S/D MCA—RIﬁXa‘HHéﬁijt W2 SF KB EHRMAR, Z 7 WAL (P <0.05), M2 MCA-PI LL#, 22 7 L4
THERESL(P>0.05), £5i%: 4518 HDP i JL M 75 B4R 2R i/ , X0 400 i B /0 i 359 5 5% e, MCA. i 33 B 1% L BHL J 384 Jom, S
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Ultrasonographic assessment of the brain development of fetuses of mater-
nal hypothyroidism in pregnancy

MOU Chuan'?,YUE Wen-sheng'
(1. Department of Ultrasound ,Affiliated Hospital of North Sichuan Medical College ,Nanchong 637000 ;2. Yibin Second People’s Hospital ,
Yibin 644000, Sichuan ,China)

[ Abstract] Objective: To investigate the clinical value of ultrasound in the evaluation of fetal brain development in hypothyroid-
ism in pregnancy ( HDP).Methods: A total of 209 HDP fetuses with prenatal ultrasound examination and gestational weeks of 21 ~
30 *° weeks were selected as the case group and 908 normal fetuses as the control group. The transverse frontal lobe diameter (TFLD) ,
transverse cerebellar diameter ( TCD) , biparietal diameter ( BPD) , head circumference ( HC) , and middle cerebral artery ( MCA)
blood flow parameters were prospectively measured in all fetuses,and TCD/TFLD was calculated. The degree of the development of the
sylvian fissure of the brain (SF) was categorized into grades 0 ~5 according to the simplified ultrasound grading method ; grade 0 (rec-
tilinear) ,grade 1 (shallow arcuate) ,grade 2 (obtuse angle plateau) ,grade 3 (right-angle platform shape) ,grade 4 (acute-angle plat-
form shape) ,and grade 5 (“1” shaped) ,and all fetal SF morphology grades were recorded. The correlation between TFLD,TCD,TCD/
TFLD and gestational week in the control group were analyzed. The differences of each parameter and SF grade were compared between
the two groups. Results: In the control group, TFLD and TCD were positively correlated with gestational weeks ( TFLD;R> =0.928,
P <0.05,TCD:R* =0.919,P <0.05) ,and TCD/TFLD was positively correlated with gestational weeks (R*> =0.517,P <0.05).
TFLD,TCD,BPD,HC, and MCA-PSV were reduced in the case group compared with the control group, TCD/TFLD, MCA-S/D, and
MCA-RI were increased compared with the control group,and SF developmental grade was lower in the case group,and the differences
were statistically significant (P < 0.05). There was no statistically significant difference between the two groups of MCA-PI (P >
0. 05). Conclusion ; HDP fetal brain ultrasound 2D radial reduction,it has an impact on both the frontal lobe and cerebellum, with re-
duced MCA flow rate,increased resistance,and delayed SF development.
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HIR B 9 2 (thyroid hormone , TH) {5 4f = il i
ARMR 2R (T ) 1D gl FROIR i B 2 (T, ), 2 R
PliAkRE S B eI L2 RE K E DA
AEEPW, EIRYE = TH 7] & 57z 3
RV R I RTT L2 WERE R W e S5 RN AT 1 Al
B3t o FOIRAR D il SRR A UR B R A IR
P, A AR T A R R PR L 9 TR 2019 4E B
VI A CHE IR AN J5 HUIR B B0 1236 76 1 ), 4 Ok 3
MR E Iy e vk 1B ( hypothyroidism during pregnancy,
HDP) (9 95 %y 1. 0% ' 3 o 1 4 = 91 ¥ T, HL
HDP 5 5) i il A B4R IR 25 5 MG LI & & 52 FR o
SR RIE AR B = R O S TH
SRBE I v E 3R 2R UK P AR 0 AU S i TR R R &5 K
%% M (thyroxine-binding globulin, TBG ) 1% £ K £ {& H
B R 5 1R HAR R ERE 1A & ST (thyroglob-
ulin autoantibody, TgAb) | F R If i3 & 1k ¥ B Pt 14
(thyroid peroxidase antibody, TPOAD) 14 £ 4 ¥4 ) &
B2 A TH IE R A g A . BEAE F R IR D) BE R
(T o RO ) R AR 52 il £ F 58 22 DL B B
AR XF TR IR R D) BE R 2 TG L R
BB YR AT DS . AT T P WA v 2 1)
P A A BORE R ) %) L2 HDP iR LS IR i L
14 P fik — A A 2 2 B L I 2 B R R i A 2 syl
vian fissure,SF) & 5 #2122 5 , & & PFAl HDP fiz
JUMG R & BB .

1 #EREFE

1.1 HRWEK

HH 2022 451 H 1 HE 2023 4810 A 31 HH
BT NRER K012 R &0 BUR YT I
] <14 d Z2Jf 2 21 ~30 *°J& i HDP fig JLAE H H Ok
H(n=209), FIHEAFR(28.8 +5.18) % )i
150 (24.2 £2.43) i, 55 #EHL 908 2 fd FE i JLAE
IEHE X B, AR (28,7 £5.03) %, IR
(25.0£2.63) i, W25 X B2 22 10 48 0% K iR
WA, 22 R G E XL (P >0.05) . AWFH
JIFA 2 A B R ) B, OF L8 2ok A g B2 22 AR B 2 DY
ot
1.2 FHi&
12,1 NG HERARE AR5 H I WA bR
HE: (1) PRI IR; (2) A MEwl : BEE A & AL, LU
KWK A £ (last menstrual period, LMP) 314 2% J&] , NT
A A R IR LSk VB, A S LMP 2 R A
22 <7 d; (3) 22107 K6 H I 12 6 O 4 3R 35 IR
REIGR H i ok 2236 97 8T TH B AR Y7 I E) <
14 do HEBRARME : (1) 228045 I 4 O 0188 PR | 5 1M

Fe VBT B O LA P 45 5 (2) IR L
RS E S K BB LA M TE o 1E O B iR L
PARRUE: (1) BJREEYR , 08 HEWR 5 (2) iR L st 1%
KA R IR, oA RAEIRSS Ry HEBRARME: (1)
FAEFKD DI REA 2 45 5 B 05 (2) 22
A ) S R BRI B DR R I S

1.2.2 BERERSEHNE KRR KA H
GE Voluson E10 .GE Voluson E8 } K F|i# EPIQ5 %
6,22 8% i 2 WA, o B AR Sk (B 540 R CL-5-
D .4D3C-L.C5-1) , £k KN 4 ~8 MHz, |l &=
BALHs . (1) Z4e 42 26 2 50 %0 iE B85 42 (frontal lobe
transverse diameter, TFLD) /NI§i i 42 ( transverse cer-
ebellar diameter, TCD ) | XX Tii 4% ( biparietal diameter,
BPD) .3k [l (head circumference, HC) ., | & J7 % .
28 T KPR DD T (J&1 1) 3 Wb Sk 7 G rp R 25 A
MUy I MRS T8 78 375 T R 2 == i 2 R R %o
8 e, 225 375 000 i =2 I AR 08 R DL S S 0 B R ELDOYG
PRI S, PR TN T 2, NI 3 A
Z ALY fE N S B BPD; Il HC (A [R] 2 fg
B 5C R AL A OUE G IR AN 2k o 2N ik K F B D T
(P& 2) Fi 1] i 1 AR Sk R 455 i o 2 55 v, 35 B Bl
JE S R Il AR Tl AR R 173 Ak 5 XFARAY /)N ik
B v 1] 25 e [l 75 05050 AH % W50 E8 A A A U L S
T A5 a5 R T L, /N A A 2 R
AN i TCD , 28375 B B b 3 DA TR0 000 it -1 P 5 3
it TFLD, 3 55 /0 ik B 42 5 &6 i 8% 42 LA ( TCD/
TFLD) . (2) KM 7 35 bk ( middle cerebral artery,
MCA) Ifil i 2 % Wi 4 19 0 i O 3/ 8T 5k R 300 o 7
(MCA-S/D) & 45 B W& (B 3 3 ( middle cerebral arter-
y-peak systolic velocity, MCA-PSV) | FH 77 #8 %% ( mid-
dle cerebral artery-resistance index, MCA-RI) #3145
% (middle cerebral artery-pulsatility index, MCA-PT) ,
D5 J7 ¥ AEBRHERY BPD YT, 43k 0] /IS P17 7%
B, ELE IO A0 R R EEL B, AR R TS 28 CD-
FI 75 Willis 3l Jk 26, MCA % B 3l JJk 25 o 3 1) 26 47
PIANE S , s D 1) 0 07 1] (161 3) o 30 HURE A R
2~3mm, ® Tify Willis shlik B ZH )5 3 ~5 mm
Ab R R 223 ) £ BE R AT BE 4RI 0 ° (N 30°) B
53 AL SRR e M bk o 238 e . (3) Kl
HMI %L (sylvian fissure, SF) 1B 25 18 i 28 B igi/ /)N G
WU (2L dc Vi A D0 T ) LSS (&L 1 181 2) , HOE
SHE B HE U 15 5 A R K SF Y K F B Be
SRS AR 0 G (LR ), AN R IR, W
AR I A T G CERIIUE ), AN A UL Y
A2 R (HiMAFE)  HBWAET, B
Wit I MR T 90°33 H(EHMTEEIE) , &
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1.3 FitFE45H

K H] SPSS 26. 0 G i 27 84 JE AT Bl o3 b o X
A IES AR FR A (2 25) FoR,AEIES S
ARG RHH LM (P, Pog) 1387, 4T L 8 H] Mann-
Whitney U £ 5 ; F 48 26 8]l & Mann-Whitney U £5 4
Xof FH U 20 55 0 BEZH M 24 A kAT o i, R
Pearson AH &M 70 #7 32% 0F 5% 1 % % 8 4 i JL TFLD |
TCD .\ TCD/TFLD 5 2% &l i #H 5 1 5 25 ] TFLD \TCD |
TCD/TFLD 528 J& 3¢ & (1 8 & #8 1&], 3 2o B4Rl
Hatr s i, P <0.05 ERAG IR L,

2 #HXR

2.1 XtB8ZAR4)L TFLD.TCD,.TCD/TFLD 5 % F#Y
X 14

X HRZH I )L TFLD (TCD 5 7% J&] 24 5 5 J& 1E AH
X (TFLD =8.08 +0.32 x Z2J& ,R* =0.928,P <

0.001;TCD =11.25 +0.49 x Z2J& ,R* =0.919 ,P <
0.001) ; TCD/TFLD Fifi % J&] 3 %% 1 4 K ( TCD/
TFLD =-21. 19 +86. 87 x Z2 &, R> =0. 517, P <
0.001) ,J& F 48 5, TFLD TCD TCD/TFLD {
WA =F 5 CERN E S HOSE IWLE S,

k1 hZEAE#EEIL TFLD . TCD & TCD/TFLD R 1&.

FREEZE (x x5)
ZJH % TFLD(mm) TCD(mm) TCD/TFLD
21 58 41.2£1.75  21.2£1.09 0.514+0.014
22 97 45.0+1.27  23.1£0.92 0.514+0.015
23 131 46.9 +1.54  24.4%0.95 0.520+0.013
24 187 49.6£1.73  26.0+1.21  0.524 £0.015
25 98 50.9£2.41  27.0+1.58  0.531+0.017
26 85 54.1+1.70  28.8 +1.45  0.533 £0.020
27 52 57.4+2.04  31.3+1.77 0.546 +0.018
28 52 61.0+2.48  33.7+1.66 0.552+0.016
29 79 64.0+2.17  35.8+1.42  0.560 +0.011
30 69 68.8+2.05  38.6+1.34 0.561 =0.011
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O i nt 2 TFLD %4
80.00 O /I K 72 TDC %28
/l O TCD 45 TFLD L ff1 % )
0 ~ B TFLD 28
60.00 | == | ~~ /Mt 4% TDC 7 5
@ ‘ ~~ TCD 5 TFLD H {2
=
X 40.00 | . =
E H/“/I/'
= 2000 //l/“/l/‘
0.00 l
20 22 24 26 28 30

2815 ()

B 5 tER4EAsJL TFLD.TCD.TCD/TFLD 5 Z E#+H x4
2.2 HRBASBARIL-4%4S5%H.TCD/TFLD &
miRsH &

Y 4 i JL TFLD , TCD . BPD . HC . MCA-PSV |
MCA-PI #5 5 1F # % B 4 is JL /h (P < 0.05) ;
TCD/TFLD .MCA-S/D  MCA-RI #4J %5 1F % %F 18 41 fif
JLHER (P <0.05) . W% 2,

®2 HBRASHRARILBILEK _HEEESHILEER
[M(PZSIP’]S)]

45 47 EH A (n=908) g4 (n=209) 218 P
BPD(mm)  60.80(57.40,67.28)  58.11(52.30,61.30)  -8.759  <0.001
HC(mm)  220.12(209.11,243.54) 212.10(190.90,223.75) -8.343  <0.001
TFLD(mm)  50.31(46.90,56.78)  45.92(40.10,49.10) -11.526  <0.001
TCD(mm)  26.55(24.33,31.20)  24.43(21.45,27.01)  -8.786  <0.001
TCD/TFLD  0.53(0.52,0.55) 0.54(0.53,0.55)  -7.313  <0.001
MCA(S/D)  6.33(5.68,6.79) 6.82(5.37,7.60)  -5.168  <0.001
MCA(PSV)  37.43(34.60,42.50)  34.21(31.50,36.50)  -9.685  <0.001
MCA(RI) 0.73(0.68,0.78) 0.76(0.68,0.81)  -2.706  0.007
MCA(PI) 2.15(1.89,2.37) 2.13(1.80,2.25)  -2.105  0.035

2.3 BEMASRARKIL SF HFKLL B

FF 3, 2 R X BB G )L SF 7 21 ~ 30 *° 4% 2 JE 1Y
I B A TE W A A AE 2 A2 W s 4 SF
1) 55 53 A it B LB K (1 6) 5 7 [ — 22 ], SF
TG A5 G0 AY) H 51 S B R 2 /N T 0 R4 B B4, ST IR
25 2% 1A A1) L B R B2 K T R B S (Z = -
8.841,P<0.001), W3 KE4,

e T
51 = wE4 — -
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6 ARASEENRARILIMIRS REEHLE

F3 XTHRARILKBIMIR SR (F])
A % 0% 1% 2% 3% 4% 5 2

21 58 44 14

22 97 23 70 4

23 131 87 44

24 187 48 139

25 98 21 52 25

26 85 14 71

27 52 49 3
28 52 36 16
29 79 40 39
30 69 19 50
&1t 908 0 67 240 253 240 108

Fz4 FHRAEBRILKREIMUIZ SR (F)
ZEfE BB 0% 1% 2% 3% 4% 5 4%

21 31 10 19 2

22 24 5 5 13 1

23 33 12 19 2

24 52 4 36 12

25 16 9 5 2

26 13 1 6 6

27 15 8 7

28 10 2 5 3

29 7 6 1

30 8 6 2

it 209 15 40 80 36 32 6
3 Wi

TH 4545 4> £ A A0 399 3 % 78 1 % K F 5 TH
S e . e 420 Pk 52 S48 5 0 R 28 T2 AR 5 R 40 M
FEHI 19 TSH 32 44" 3247 R IR % (TSH) A1 TH ()
R 5 AL UR 20 FEAT AR L FOR IR R & B 50 3 OB A4
POt TH . TH X i 155 A4 52 0 - TH 52 MR 22 40 i 5 b
KA, HDP 22 49 25 I ift 9% (FBG) F I, 1t B
(TG .TC .HDL-C) 7} & ; TH i i 1 hil VEGF . PIGF .
HIF-1o bFGF 25 K 1 [ Fe b 4 gk 45 2k i

MCA J2 550 N 3 Jik 1 /i N $5e K 43 52, 7R 8 K i
80% F i 4L , 2 A6 0 ity JL A 8 1 Y49 20K A ) A A
Ve, IE W IR YR AR v I s 2 AR AL, 0 T 8t
B i LT R RS D LA E O W 1T
(129 [ S 11 A 3 - 7 S i D 2 R R (U
G DR I I A 0 W) 2 ke i 3 A9 45 AR MCA-
PSV J MCA-PI [5fi 2% J&] 16 KT 328 o 386 K, Sz e 1fi 4%
BEL g 1 381 f 38 AR MCA-RI Fil MCA-S/D 3 # A% o
7 FP ek ME ot W A1 R AR i A Rl K
Sz, FLA AR T w5 358 m i v KG B R, 8% A Y R 4n
M, HEI US| MCA i 3 8 B R, BH 38 m

ERGEE 18 ~19 d & B IR & A TANERZE, It
Je W 2= RS RE K B A A BT LR
Az IR TE TR, AE AT R 18,5 JE] IR A R A T U
F| SF JEIR 14 ( calacarine fissure,CF) ) A1 TRl 14 ( pari-
eto occipital fissure,POF) """ L H} CF 5 POF 2“V”
T, SF WG, Z S i & MG IR Y " I,
SF ML AL i F A LB T F . EEIR
20 J# )5 ,SF \CF K POF [ n] M4k Ry, A 42 I B if JL
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i Jz B % B ARAS . ARBEG E$E SF T M4, A CF
Al POF JE 25/ JEAR B — HL W & S 40 i vp £k, H: ) )
Rl 25 ¥ 52 2, N Sy W 5 T SF Ao 142 BR A1) T 11
S RN T SRS I, 2y N L VA i SN E . = =
e, BEAEWREE SF 32 22 I g b ) 1, A T A 4
TG PR TAE A 2 B8 28 /) i 55 U] T 375 07 380 T 28 i
BT, o H I AT RE S SF KA IR 5 b 4k 58 4
AT TR P R TR T S R OF £ i, SFO AR B T
B o BRI ST BB PR D) 1T Hp S B A R G s SF
TR IM R, 23 PbRfE 22 B 261 ) 1 4k 23 07 vk
I3y 0~5 %9, M FIEH IR ILP 220U SF k&
T BAXFR AR R KX A ZE A
TEMEERRE AR L TFLD [ TCD 5 4% J§] &2 & & 1E M
X, TCD/TFLD 7 v 22 1] 7R Fifi 72 J] 385 Jon 2 6l 38
FOOSZE G LR & & — 4 JU{H TCD \TFLD .BPD (HC
PI/NF S5 BB 4, {2 TCD/TFLD %5 X B8 41 38 K, X 2
A8 TR 70 i A AR AR A /DN 8 51 I A A8 s A HE T TH
e = T AE XA S A, SCHR A, e IR 2
B LK i A A SR ) R BE R R, DA R R R
o AW, gl B )L TCD/TFLD W, 254
giiteg i X, 3R HDP i L] BEAF 7 /Nl 5 8 &
BRI 5% 5P AT R Sk KN R 5 1) R 28 T R
KAREEERK, RINERKER, ERME R L
i G IR SRV IR Y YRR B e i 3 i N
B %, HDP 5 JL MCA-S/D  MCA-RI %5 % 1R 4+
K ,MCA-PSV 35 BEAL I /)N , 5 AR B 5 104 4 00 A 4
R I A 5 Sk R OC R ABR, W AU 1T Ji5 42 LB
Bt SHG A IR AR IE 45 R AN HDP Xt
Jig JL A /N ik & Y R
Scik BT UL IE B L SF & B AR UE, A BFAYIC
SR IE R G L SF B 28 70 O 5 A 4, 21 J ke
B 6L SF 2978 1 45 L) 1,27 F SF ¥7E 4 441
VAR RAE 21 ~ 22 2 AR AR 21 ~ 25
&3 G B 4y Al 22 ~26 JB, EEAE 24 JH 4 G2
JE oAk 25 ~30 JH, S G2 JE oy Al 27 ~ 30 S
{2 HDP fig JL SF % B 15 00 N 44 il . AHE 5T
K HDP i JLTE A [R] 22 &) SF & 5 UR B 4 %ot R 4
%A TERE R | F 5 1 8 Bl - -
Ty i AR 2 BV I, 4 21 ~ 22 JE 74 HDP JiG JLAE O
2,27 ~ 28 A4 HDP 5 JL7E 3 9%, i@ 1 SF 434
FRELE W I, R BLAE 2422 6] HDP Ji )L SF 454
A3 A 5 PG LR R, I S TH Sl 2 0 8 AN — 3K
A, TH P56 = 19 IR LR il K2 B & & V% J5
i, TH B % 89 6 L SF & & 5 Al A 32 i 78
HH IR 22 J , SF i 45 9% A e 5] HDP 41 %5/, SF IR 55 4%
W EE 5] HDP 2H 48 A, i o B8 21 52 B0 AH 2 () i #5, &
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