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Evaluation of normal placenta and fetal brain during the second and third trimester by
diffusion weighted imaging and magnetization transfer imaging
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(Department of Radiology, Sichuan Academy of Medical Sciences, Sichuan Provincial People’s Hospital, Chengdu 610072, China)

Abstract: Objective: To discuss the value of diffusion weighted imaging(DWI) and magnetization transfer imaging(MTI) in
evaluating normal placenta and fetal brain during the second and third trimester. Methods: DWI and MTI were performed in
60 patients. The magnetization transfer ratio (MTR) and apparent diffusion coefficient (ADC) values of the placenta and fetal
brain were measured and compared. Results: The MTR and ADC values of the placenta were significantly higher than those
in the fetal brain (P=0.002 and 0.000). In the second trimester, the placental ADC values were significantly higher than ADC
values in the fetal brain (P=0.000). During the third trimester, the MTR and ADC values of the placenta were significantly
higher than those in the fetal brain (P=0.003 and 0.000). Positive correlation was found in the MTR values between the pla-
centa and the fetal brain (P=0.022, p=0.331). Conclusion: During the second and third trimester, with the mature of the fetal
brain, macromolecules in the placenta (proteins, lipid, nucleic acid, et al) increase to support the normal development of fetal
central nervous system.
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Figure 1~4. A 31 year—old women with gestational age of 297 weeks. Figure 1: Axial placental MTR map; Figure 2: Axial placental
ADC map; Figure 3: Axial MTR map of fetal brain; Figure 4: Axial ADC map of the fetal brain.

2 &R

60 i {35, i ZE ] (22 22~27 JA ) BE 12
1], g 2 0 (2 J) 28~38 ) i 48 i, 22 22~38 JH
1EH R 57 3 MTR {54 5.35(2.12) ,ADC {54 1.87
(0.31)x10° mm?¥s, Z# 22~38 J& 1IF % A JL K 7 15
MTR {54 4.57(1.47) ,ADC {E} 1.62(0.19)x10> mm%s,
IEH G 8 MTR J ADC {H¥ & T LK MTR &
ADC {H (P=0.002 52 0.000),

R E IR 8 MTR (5 5.38 (1.12), Mqd

ADC {8 M 1.96(0.29)x10° mm%s, i JL K MTR {4
4.55(0.94), i JLKI ADC {64 1.66(0.10)x10° mm7s;
M 2 101 /8 35 i & MTR {E R 5.30 (2.32), Jiiék ADC
4 1.85 (0.30)x10° mm%s, M JL KM MTR {6 N
4.62(1.47), J5 )L KB ADC {Ejy 1.60(0.22)x10° mm%s,,
rrZp WG 3 5 G LRI MTR {4 48, 2 R 802
B X (P=0.06) H 3 JC W & AH G (P=0.21) (B )I5
ADC B W & &5 T LK ADC {8 (P=0.000) , {H
Wi JCIA B A G (P=0.46) ; M 22 3] 1E % 16 48 MTR
K ADC AE YA = F 6 LK MTR & ADC {i (P=



2736 F I I R 5 2 5 1% 2= s 2024 4F58 35 %55 10 ] J Chin Clin Med Imaging, 2024, Vol.35, No.10

0.003 /% 0.000), Hr#:5H6 JLARAG MTR (B A7 7€ 1EAH
*(P=0.022,p=0.331), B8 5 i JL K ADC 15 &
BA & AH e ME (P=0.055) .

3 i

ARG T MRI H 5 MTI K DWI $ A 75
W 2 109 T 0 16 LG 8% R G v i i AN B, BT
45 W R iR 4% MTR & ADC {8 ¥ 7% F 16 JL K ik
MTR & ADC f; it — it Wor , b 22 0 iR &
ADC A & &5 TG LKW ADC A, H P ¥ MTR (&
JoUA 25 R TEMR 220 i A MTR S ADC {E ¥4 B &2
T LR MTR K ADC {, H G #5016 LK
MTR {HZ BAFTEIEAH KRR

JIf e B G 2 R ) A e dn B, G
FY A TIRE, BEACK SR E SR L 45 G L
EREE R RS G LRI & & Ok £ 1)
WFFE 7, BRI (0 450 6 2 30 0 o0 G 4 D e
i G L R LM 2 R R T, B UK
G — R ARG R T S BB R,

A B AR 4 A )2 T S 156, MTTT ) FH 4 B 5 9%
AR A2 7 vk sk ML AL 2L [ K FZs 6K (5K
S FEEA )T IS BAE R, 3% R A8 BLAE R RR
Z R R s . A DU AR AR AR OK AR fk
ISR 3 B 52 00 ] LLGE i MTR S e o Hi%
FR T 2 ReUS AR bbb FH T P R 28 28 8 o i 350 ik
Je ) VEA RN 7 U DL K v B R IR &5 A A1 W 2T 4 4k
() PEARSY, 78 3¢ S8 BiF 5% 1 B Al FRATTA5 0 MITI 3 1ot
S 5 DU E MTR A, 7T LA ] 22 i e A= 4 40 49 (an 2 1
BT BRI AR E i X S HRET S RaTF
AT Z MRS 0%, AR Sy F AT A
i B 2 n 1 MTR 24, X TER LA B 12
Wi & 80, B R RE N I B SO IR LR B
TR ML AR 2 W AR

MTR {1 &A% 5 4140 Ko 7 19 & 1 % DA
5 FR B TE M P, S EE O A0 I RRJE A
WA, dlat MTR w] LA 4 T f#f 4800 N B4 AL,
TR 5 A SURFAE A 6 0 A B0 B A4 1ot i 4%
FIREIRIG R IRE, iR LR A — R 50 A 2 1 o A%
WEAZ IR, A 3 e A A28 1 DhBe s , 2 51877 iR
LRI K T, iR LK ) & & R e s~ 2e ), %2
Kifa 2~3 MG RGN AT ; R p2,
MR TTARWTHETE | R Bl 2 TR I RN 2 fish Kk AED,
ABEFE IR MTR (8 = T LM, Wi 22 5% &
FAAEF 28 B LUS , H W3 0] 22 A7 16 1E A e ok
R 28 JAJE MR A 2 rh g5 8 R4y F ) R (AR
FUT MR BT R 55 ) 1 & BRI T G B g LR

i 1) (AL 25 RN R T VR AW 0, DR SERR LA & R
BMNER .

48 1) DWI A FH S48 55 m W Y 5 i 1P Al
ADC ke flir &K o FAEA b 1P BR dl . ADC {E 22
IR 55 Ak PR A R 45+ B B 22 18] 22 B4R R Y
SN, DWI 22812 W H i 8 ) 58 1 174l & iR
JLR I & B VAl v Bl 22 J B8, G ) Lk 40 81

BT R F AR 28 i OB o T AR B i
U 3k G BN PR HE B AR A T I A A1 ] B e
Ky F B9 52 B B2 3 DAL ok il 20 20 oF- 3
ADC {EAH R FEAK, AT 58, e 22 1 iR LR Mk ADC
HY BTG A ADC A, Kk T & G LRI AS
W & B B, 1T DX 1) B A AR B B B M 4T
BOH B 2 i S 2UR LGS BT ADC B T R,

ARG R WA — 2 R R M . AR A
B A R h 2 W N DR B e A A —
EAR; WFFEHY MTI A1 DWT P RP A5 2 AR 2k 4
T 5 R AT e A2 iR s Eh s 2l

B - 1) Jii 8 T AR v B 2B L i g e R % I EEAE
L GEZ 53] T RIS D) RE & & 14 fi,
HAR MTL AT DWI AN B8 B4 W1 6 i &5 D) s s 5 i
LR & & 58 Z B A G, 2 2 A DG 1
MTR {H A ADC {f #2048 A] Jz et i 8 D g xd Tk
i A A AR i TREA R AL HIA 9N
ALK & & S B ) 64T 204, PR oR R 1Y
TF 55 K 2 A B 22 14995 1810 32F — 25 0 BT i 48 T i i 72

6 LK & B 52

Zx L TIR  AE R A Y BEE G LA 2ot R 22
2R file %) DI SER HE K A4 6 R RN, 5 4 B A [ R A
A AR IKAY T 10 B A AR B o 5 IR A R 2 P K
S E RN, DMRIEXRIL ARG LB W
TR,

(&% 30 K]

[1]Lansberg MG, Thijs VN, O’Brien MW, et al. Evolution of appar-
ent diffusion coefficient diffusion-weighted and T,-weighted signal
intensity of acute stroke?[J]. Am ] Neuroradiol, 2001, 22 (4): 637—-
644.

218 1D 3eE , £ 5. BRI R R TR B (M. bt ARFE
i At 2010.

[3]Fernandez—Twinn DS, Ozanne DS. (2010)Early life nutrition and
metabolic programming[J]. Ann NY Acad Sci, 2010, 1212: 78-96.

|[4]Bale TL, Baram TZ, Brown AS, et al. Early life programming
and neurodevelopmental disorders[J]. Biol Psychiatryl, 2010, 68(4):
314-319.

[S)Jansson T, Powell TL. Role of the placenta in fetal programming:
underlying mechanisms and potential interventional approaches|]].
Clin Sci(Lond), 2007, 113(1): 1-13.

(T 4740 W)



