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Fast MR imaging in measurement of normal fetal kidneys
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[Abstract] Objective To investigate the feasibility of fast MR imaging in evaluation on fetal kidney development. Meth-

ods Totally 135 normal kidney fetuses performed fetal MR were enrolled. The renal length (RL), width (RW), thickness

(RT), renal parenchyma thickness (RPT) . renal pelvis width (RPW) and renal volume (RV) were measured. The repro-

ducibility and correlation of renal parameters with gestational age (GA) were analyzed. Results Renal parameters had good

reproducibility between inter-observers, intra-observers and both methods of MR and ultrasound, but there were no statis-

tical differences between bilateral kidneys ( P>>0.05). RL, RW, RT, RPT. RPW and RV had positive correlation with

GA (r=0.95,

0.87, 0.86, 0.77, 0.44, 0.90, all P<C0.001). The determination coefficient of RL was best in the regres-

sion equations (R* =0. 90). Conclusion Fast MR imaging was feasible in fetal normal kidney, and it could make up for the

limitations of fetal ultrasound and provide more valuable radiological information for the clinical decisions.
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P i 0.75 0.77 1.00 0.11 0.95

H2 [ WEEH 2 VW BRI LB E A 55 57 00— BOMEAM BT (mom = 135)

i 5 RL RW RT RPT RPW
[ER/SIIN=A 30.86+5.41  18.63+3.76 17.08%3.56  7.3041.57 3.3340.73
P Y 2 31.03+5.17  19.58+3.48 17.00+3.40  6.86+1.33 3.46+0. 80
ICC 0.94 0.91 0. 90 0.87 0.74
95 %CI 0.92,0. 96 0.87,0.93 0.87,0.93 0.82,0. 90 0.65,0. 80
F 1 33. 40 20. 44 19.51 14.09 6.57
P{H <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

32 AW NG ILE LA 38 AR B — B 20 B (mm, n=135)

WA H RL RW RT RPT RPW
WELE 1 30.86+5.41  18.63+3.76 17.08+3.56  7.30+1.57 3.33+0.73
WELE 2 30.98+5.15 19.8043.53 16.98+3.56  6.69+1.33 3.49+0. 90
1CC 0.94 0. 88 0. 89 0.77 0.59
95%CI 0.92,0. 96 0. 84,0. 92 0.85.,0.92 0.68,0. 83 0.47,0. 69
Fii 32. 83 16. 10 16. 84 7.50 3. 90
P <<0. 001 <<0. 001 <<0. 001 <0. 001 <0. 001
4 MR 5850 LS E 8 bR 1 —ZPE 53 (mm, n=135)
Ik RL RW RT RPT RPW
MR 75 30.9145.20  19.2043.54 17.01+£3.46  6.98+1.37 3.4040.73
8 7 ] 31.12+5.46  18.89+3.75 17.17+4.04  7.1741.67 3.404+0. 82
ICC 0.88 0.87 0. 85 0.79 0. 69
95%CI 0.84,0.91 0.82,0.91 0.80,0. 89 0.72,0.85 0.59,0. 77
F1i 15. 84 14. 41 12. 57 8.73 5.42
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

B 1 MRWEIEHRMGILE SRR AL B IR G BB AR A 115

c:RT;d:RW;e:RL)

(a:RPT;b:RPW;

e 81

2.3 MILEMATIR S GA B
FHEPE IEH R JLE BER RL.
RW.RT,.RPT.RPW F1 RV 1§
GiitHAR W% 5, RL(r=0.95) .,
RW(r=0.87),RT(r=0.86),
RPT(r=0.77) .RPW (r=0. 44)
M RV(r=0.90)5 GA W& IE
A (P ¥9<<0. 001, & 3~8),H
HLRL 5 GA B HH &% it &
RPW k. F#®RMWEMES GA
(4 8105 43 A 45 5 0L 3R 6, 45 46 b
B0 GA R 2 50, B IR LA
KA MAW A, 75250 IH
JrEe, RL [E J5 &8 0 2 R
B R (R =0.90) , Ifi & B FH

[ERGE=N
3 itig

GEOR AR L Bl LB
Wi % 7 L i LS 52 0 A, PRk
R /N S i LB N AR R
BN EZEERZ . KL
BN AR 52 R Bl S K A 7 e
A SECEIEA K SR LEE A
DU PE 3 5t P 4% ml 18] 45 J5 3 I 4
B HE /1N o 2 A R L PR KU
(AR AR . H O B TP
Ak iR R /N B BT ik AT
i 2 A P ] A T RV, 5
i = R AR RV, AT
FHERPEA & JE H BRI 2R
PR A — 58 Jay BRSO,
A MR OBAR B A FLE R B B A
BRI S e AR A7 4 T 51 1 B
(6] 73 3 3 Fi12s 6] oy 8 7 42 B e 4
7o o i L ) P2 TR A SR B ] T
R S P SR R E A
TILRP R LA+ #0452 1 RE 8 15
FUREE "B s R I ROR S8 &
A LA 2R LA A BOR B EOR
A ER B 7 R ARG A (1Y A
By FBe. AW T BB
ZH0, SR R I8l U (A
SSh TSE ¥4Iy 4) ] [a) i 314558



82 - rh [ 2 2 AR R 2017 4E4S 33 %45 1 1 Chin ] Med Imaging Technol.2017, Vol 33,No 1
F 5 IEFRILEEA MR &85 1 #£6 IEWHRILENE MR M EMES GA W
43R (mm, n=135) [\ 5 43 B 45 SR (mm , n=135)

Eiskan T E o fE 22 fe/ME N IE] L7 mYEp¥ R? Ry F{8 P1H
RL 30. 91 5. 20 15. 60 41. 90 RL  RL=1.08GA—1.25 0.90 0.90 1 140.33 <<0.001
RW 19. 20 3.54 10. 20 26. 90 RW RW=0.67GA—0.81 0.75 0.75  397.37 <<0.001
RT 17.02 3.46 6. 90 25. 30 RT  RT=0.66GA—2.52 0.75 0.74  389.44 <<0.001
RPT 6.98 1.37 2. 70 10. 50 RPT RPT=0.23GA+0.10 0.59 0.59 194. 31 <<0. 001
RPW 3. 40 0.73 1. 60 5.70 RPW RPW=0.07GA+1.28 0.20 0.19 32.58 <C0.001
RV 5763 2 808 679 13 816 RV~ RV=555GA—10 735 0.8l 0.81  561.35 <C0.001

{E:RV B 5072 mm?

f

[ .

2 IE®RILEBE SSh TSE P4 i 317 Al . B 2% B 5 1 1 00 6 B (002 2254 S0 4 200 R B B WL IR R B E 5 Bl W R

55 SEEBGFEE A~C AL R R AR AL R R

TRV B A mm? , GA B A 5 Rig e R?

45 30r 30,
40
35
E E
£ 30 £
s =
(' (=4
25
20
15 - - 5 L 1 I |_ I
20 25 30 35 40 15 20 25 30 35 40
GA(JH) @ GA(JH) @ GA(JH) @
B3 Pearson fi3&#Hi~ RL 5 GA R IEH X 4 Pearson i7" RW 5 GA 2 1IEM % B 5 Pearson #lK#Hm RT
5 GA BIEMIX
12, .
12500
10} °%
10 000 +
~ 8 E —
= g Z 7 so0f
£ — £
ot = =
3 6 g : Z 5000t
4 25001
L . . , . i ; i \ ; ; 0
15 20 25 30 35 40 15 20 25 30 35 40 15
GA(M) @ GA(M) 6
6 Pearson M8 RPT 5 GA 2 I1FEHH % 7  Pearson X8 RPW 5 GA 2 1EMH % B 8 Pearson X5~

RV 5 GA BiEHH%




[ BE A AR AR 2017 4E58 33 %5 1 ] Chin ] Med Imaging Technol,2017, Vol 33,No 1 e 83 -

S A B ) A i MR L

F5EH R, MR AT o o I i LA LR iR L
Fili AL, RE AR A AT X IR LB E AR A 1 BIF 5T R
MR 8 W0 2 B AR AR P AR AR . ARAF 58 b 7R MR
AL IE R LB ER) RL.RW,RT.RPT.RPW FiI
RV, i 5 45 5 AN HL7E [] — S0 88 3% AN [l o ) = ] L 2 4%
W EE 3 [R] ELAT R 1 0 42 M i EL 5 8 7 0 A
BAT B — B0k 428 MR 7ERAS B L B R /N )y
T EL A AR R 0% T A L R 8 3 o I R A A 2 Bk A
FRVEAR G LB e AR K & B .

AHESE W, IE H BGJLE BE R RL,RW, RT,
RPT.RPW.RV 5 GA BIEM XK, & GA By, &5
JIFE 5 8 s X7 328 T 1 R L U S U Sk B A 7 D
[ G242 5, 5 ear il — 80 XA IE
WG LB RER A K & T A, Bk, B IR R /N 5 35
O R E R ESRIILE WK S8R, & —F
FEREAE R LA R A B MEES BRI . ABFRSE
BR RL 5ERAERKKE X REEY, AN R ILE
HE RN A TR B, HLERE T 8, t RV BB 5 T1E
I PR 52 B v g FH

MR £ B B 00 K/ s AN ABAE FF 3R A iR LA K
KB A B T2 WG L ERTE . L I e
WAEE NN 2R R E A R A E AR AT
DA 5 — 0] Bt o 000 O B A% i 3 K5 1 AR
IKEHE AR E HIS K ERELAFAHENAEKZ
BEL R XU B A B /N T iR LB

ARHIF T oy BRAE - QO AF 53 % G2 A0 435 JF W IR 3R 4t
T B G L EAR B DT IE 52 B IE R B IE# BB 5 4
HE B A7 AE 52 B B R 5 55 10 R AR 0 o 45 2 nT RE A VB A
W2 @l i AR LM B AR BT A ST RV 5
WAL UER , 5 B A 8] o] REAE AR R iR 25, I IR
= 4E MR SR & RV, A S 5 I ) o L 1
A5 52 S AR BR A R BB AR AT AH B4l © A WF 5% b
G3 R B Br (<22 D MR AR/, B BT R AS 5ok
ik — 20 58 3 FIIESE

SZ MR OB B AR T 5 TR G LS IR 2 )
SERTAT . A% W A LA B 0 TR A R TR L
B % B AR TR 0 PEA S AT SRR R A S AL
Il R PSR AR AL BT 2 M 15 B

(1]

(2]

(3]

(4]

(6]

7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[ 5% 3Tk ]

Frick N, Fazelnia C, Kanzian K, et al. The reliability of fetal
MRI in the assessment of brain malformations. Fetal Diagn Ther,
2015,37(2):93-101.
Whitby E, Wright P. Non-central nervous system fetal magnetic
resonance imaging. Semin Fetal Neonatal Med, 2015,20(3) :130-
137.
Abdelazim TA, Belal MM. The role of magnetic resonance ima-
ging in refining the diagnosis of suspected fetal renalanomalies. ]
Turk Ger Gynecol Assoc, 2013,14(1):6-10.
SRZE, RABZE, UL . MRI R 4748 e 91 76 iR L B IE 5% 12 Wi
HR IS P I PR 2 2 7, 2014, 33(12) :1914-1917.
Chauvin NA, Epelman M, Victoria T, et al. Complex genitouri-
nary abnormalities on fetal MRI: Imaging f{indings and approach
to diagnosis. AJR Am J Roentgenol, 2012,199(2):W222-W231.
Gupta P, Kumar S, Sharma R, et al. The role of magnetic reso-
nance imaging in fetal renal anomalies. Int J Gynaecol Obstet,
2010,111(3):209-212.
HIBUE . G LS NER R 5 Z2 0% 0 RH S RO S 2 W IR L IE R B
W RO R AR A0 B IR R 2003, 38(5) :50-51.
Michielsen K, Meersschaert J, De Keyzer F, et al. MR volume-
try of the normal fetal kidney: Reference values. Prenat Diagn,
2010,30(11):1044-1048.
IR, B E R TR, S5 =R R DU AR LR R HG i i A
TR 22 W (4 OC M BF 58 . o [ R 22 S AR B R, 2006, 22 (3):
449-451.
SKAKEE, S, TALF, AF . R LB AR AR MRT 0 4 K AH 56 K
FAr AT ARG R B T 2% 3 (L 0D, 2010,4(8):1261-1265.
Kubik-Huch RA, Wildermuth S, Cettuzzi L, et al. Fetus and
uteroplacental unit: Fast MR imaging with three-dimensional re-
construction and volumetry-feasibility study. Radiology, 2001,
219(2):567-573.
Biising KA, Kilian AK, Schaible T, et al. Reliability and validi-
ty of MR image lung volume measurement in fetuses with con-
genital diaphragmatic hernia and in vitro lung models. Radiolo-
gy, 2008,246(2):553-561.
Zamora 1J, Sheikh F, Cassady CI, et al. Fetal MRI lung vol-
umes are predictive of perinatal outcomes in fetuses with congen-
ital lung masses. J Pediatr Surg, 2014, 49(6):853-858.
REARA , BRAE U S AT, 45 . 1E W IR JLAR A 155 I 1 B 5 6 A DG
MG IER DT . R R 2 2k, 2014,24(9) :1618-1622.
Witzani L, Brugger PC, H6rmann M, et al. Normal renal de-
velopment investigated with fetal MRI. Eur J Radiol, 2006, 57
(2):294-302.



