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Table 1. Number of Cases for Each Disorder

» Potter sequence (PS)

o multicystic dysplastic kidney (MCDK)
e hydronephrosis (HN)
 hydroureteronephrosis (HUN)

N o= 01 00N

« duplication of the urinary system (DUP)

total 23

B ( multicystic dysplastic kidney : L\ F,
MCDK) 8 #l (ffilfl 2 fla&ds), (3)KERE
(hydronephrosis : LL'F, HN) 5, (4)KBKk
JRERE (hydroureteronephrosis : LI, HUN)
161, O)EEERREICHS HNH S5 Wi
HUN (duplication of the urinary system : L1 T,
DUP) 2 ¢, T# % (Table1). MRI iR{EEs
OIEMRBERIE19H1I B 53884 H, Ty
2984 HT, WAMEBIEMmEE THAEDIOFE
MARBHO3FEZRWT2IH2HEH2H4181
H, 33484 BTh-72. HEROKET
360g 75 3700g, “F¥#)2457¢ T, Hf:?l'}\]% A
##E (intrauterine growth retardation : LI F
IUGR) # 2L 7DiF 4#TH- 7. IUGR D
4 GiR 3 B2 PSEEGI T, %% 5 1#1id MCDK
JEFI T -7z (Table 2~4).

MRI #&1, 1.0T Magnetom Impact (Sie-
mens ##) %A L, body coil THA % fifT

*—rJ— K congenital urological anomaly, MRI, fetal diagnosis, Potter sequence, hydronephrosis
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Table 2. Potter Sequence

gestational age at MRI gestational age at birth birth weight (g) #diagnosis
1.* 19wld 21w2d 360 clinical
2.% 34w2d 37wld 1936 autopsy
3. 23w0d 24w4d 620 clinical
4. 29w0d 30wld 1435 clinical
5.% 24w1d 27wld 520 clinical
6. 28wld 35w0d 2680 clinical
7. 24w2d 25whd 900 clinical
*1,2,5: IUGR

# All died within 2 days after birth due to lung hypoplasia

Table 3. Multicystic Dysplastic Kidney

gestational age at MRI gestational age at birth birth weight (g) diagnosis
1.* 34whd 35w6d 1566 imaging after birth
2. 33wbd 37w3d 2920 imaging after birth
3. 33wbd 39w3d 3484 imaging after birth
4. 35wld unknown unknown imaging after birth
5. 27wbd 41wld 3414 imaging after birth
x 22w2d 39w0d 3338 operation
7.% 22w3d unknown unknown clinical
8.* 26wld 27w4d unknown autopsy

* 1:IUGR, * 6: hydronephrotic type, * 7, 8: bilateral MCDK (PS)

Table 4. Others

disorder gestational age at MRI gestational age at birth birth weight (g) diagnosis
1. HN 29w0d 39w3d 3150 imaging after birth
2. HN 31w3d 39w4d 3060 imaging after birth
3. HN 28w4d 37w4d 3580 imaging after birth
4. HN 33w2d 37w0d 2842 imaging after birth
5. HN 28w6d 37w0d 3138 imaging after birth
6. HUN 32w3d 34w2d 2760 imaging after birth
7. DUP 38w4d 38wbd 3008 imaging after birth
8. DUP 35w4d 38w3d 3700 imaging after birth

L7-. #&iEE, Ti@aH&) fast low angle echo time : TE 5 ms, flip angle : FA 70°, field of
shot (FLASH) (repetition time : TR 139.7 ms, view : FOV 300~350 mm, matrix size 192 x

20014711 4 5 HZ¥L 200241 H 29 H&ET
BIRIES R T654-0081 JRERIRMATABRK &S 1-1-1 SO C &SRB iiRet ARl E
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256), T2 #FH{% 7 turbo spin echo (TSE) (TR
3030 ms, TE 128 ms, echo train length : ETL
23, FOV 300~350 mm, matrix size 184 x 256)
T, MRGHFEIE 1 5%/ 25~35%), AlHE
TR ORISR L T3 HmOmBERAT-.
A5 A AL 4~5mm, A5 4 AF v v i
0.8~1mm Ths. MmAICY/-T, A&
L THE#RR G TR & L.

B o /cEm G r 2 4L E o/ R B K O
R H I 5 BMBE 241280, retro-
spective IZ, JRIZRICHEH 57200 Tk <,
e s L<BZEL, ThEZThME o2k %
To/c b, #EBHOZKHRE L L URIE MRI
DOFRAMEICONTHE L 7. FEEOB K HLE
ELTC D PS: WAIOB BB & 5 72T
Richnz, BN, FaaEd, Bghas
S s AT A S, 2) MCDK : &
K DI ERERELFLEST S, 3)
HN : BIREROICA BN A ZERERZE OERE
B, BHROILKE BN, REDIEAHLR
Bk, 4) HUN:HN OfF Richnz, K& DIk
KeRD%, 5) DUP: B - REOEEDH
D, ZNENOREILRIC W T HN, HUN
wHES S, L7

B2 A% MRI OF Atk

] R

BHBRHE24ICE 520 TOIEZERIL
65.2% T, HEKEHOIEZFITPS:85.2%,
MCDK :87.5%, HN : 60%, HUN : 50%, DUP :
0% CT®H -7 (Table5). PS Tik, RO/
STLTEBI D D > 7278, BHHERTE W &
2T, BRI, FAGERAE, KBeFhan
NSV ORI RIC LD, SV kiR AE
bh7z (Fig. 1). MCDK i385 REIC &

NEZWITIE S T - 72n (Fig. 2), hydrone-
phrotic type & 1 Bl ALK T &7z /p - /-, EE]
ZEVEIR I B AR 9 HN, HUN T3, K%
EEOBEOZWDEETH - /o (Flgs 3,
4). 7=, DUP TIIEBE O MM R <
-7z (Fig. 5).

Table 5. Results

diagnostic accuracy in each disorder (%)
« Potter sequence (PS) 85.7
» multicystic dysplastic kidney (MCDK) 87.5
e hydronephrosis (HN) 60
 hydroureteronephrosis (HUN) 50

o duplication of the urinary system (DUP) 0

Fig. 1. Case with Potter sequence at 19 weeks’ gestation

a : Sagittal T1-weighted image. Kidney of the fetus was obscured. Oligohydram-
nios was observed.

b : Sagittal T2-weighted image.
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Fig. 2. Cases with multicystic dysplastic kidney (a, b : typical case, ¢, d : hydronephrot-
ic type)

a: MRI at 33 weeks’ gestation showed a characteristic multicystic abdominal mass in the
fetus (arrow).

b : Ultrasonography after birth showed a multicystic mass in the right upper quadrant,
diagnosed multicystic dysplastic kidney.

c: Fetal MRI at 22 weeks’ gestation showed a large cystic mass in the fetal abdomen,
suggesting hydronephrosis of the right kidney (arrow).

d : Ultrasonography after birth showed dilatation of the calices and renal pelvis, suggest-
ing hydronephrosis. However, postoperative diagnosis was hydronephrotic type of mul-
ticystic dysplastic kidney.

” 5 MRI DR REANDEEIT W EEAHEE T, e
- PEZ L Tz, SO XD R FT
HE YEI D B OB 2 2 WL PR AL 2 MRI AR S N A BT, ()RR O AL,

FARTHD, B—FERLm-> TODR, IF, QPEAGBAE, G)HZEFICE > TTa—2EDH
MRIZHWHEN S LDIC7m> TET WA, NBHmE Lo IEEPIREOEE RNR 2K+
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Fig. 3. Case with hydronephrosis

a : Fetal MRI T2-weighted image. A large simple cystic mass was seen at the left renal hilum of
the fetus, suggesting hydronephrosis (arrow).

b : Fetal MRI Ti-weighted image.

¢ : Ultrasonography after birth.

Dilatation of left renal pelvis and calices was detected, but ureter was not dilated, diagnosed
hydronephrosis.

Fig. 4. Case with hydroureterone-
phrosis

a: Fetal MRI at 33 weeks’ gesta-
tion. Dilatation of the right renal pel-
vis was observed (arrow), but
hydroureter could not be detected.
b : After birth, ultrasonography re-
vealed hydroureteronephrosis of the
right kidney.

Fig. 5. Case with duplication of the
urinary system

a:Fetal MRI at 35 weeks’ gesta-
tion. Dilatation of the right renal pel-
vis (arrow) and ureter (arrow
head) were seen in the fetus, but
duplication could not be detected.

b : Ultrasonography after birth re-
vealed duplication of the right kid-
ney. Hydroureteronephrosis of the
right upper kidney (arrow) and hy-
dronephrosis of the right lower kid-
ney (arrow head) were observed.
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Usefulness of Fetal MR Imaging for Congenital Urological Anomalies

Yoshinobu AKASAKA!, Kimio KANEGAWA2, Kazuro SUGIMURA!

LDepartment of Radiology, Kobe University Graduate School of Medicine
7-6—2 Kusunoki-cho, Chuo-ku, Kobe 650-0017
2Department of Radiology, Kobe Children’s Hospital

Despite the fact that congenital urological anomalies are not rare, the role of fetal MRI in these dis-
orders has not been well defined. We evaluated the usefulness of MRI in the prenatal diagnosis of
patients with such anomalies.

A total of 23 cases were included in this study. The 23 cases were divided as follows : 7 cases of
bilateral renal agenesis or severe hypogenesis (Potter sequence : PS), 8 cases of multicystic dysplas-
tic kidney (2 cases were bilateral : MCDK), 5 cases of hydronephrosis (HN), one case of
hydroureteronephrosis (HUN) and 2 cases of HN or HUN with duplication (DUP). In this study the
scan time for fetal MRI was approximately 30 seconds for one sequence.

Overall, the diagnostic accuracy was 65.2% ; 85.2% for PS, 87.5% for MCDK, 60.0% for HN, 50.0
9% for HUN and 0% for DUP. Even though imaging quality was relatively poor for motion artifact in
this series, we were able to diagnose PS and MCDK because of associated lung hypoplasia and its
characteristic shape. The diagnosis of HN, HUN and DUP was difficult. HN was sometimes misdiag-
nosed as a retroperitoneal cystic mass because the dilation of calices was obscured in severe cases. In
HUN and DUP cases dilation of the ureter was unclear. However, using HASTE or true FISP se-
quence may solve this problem. Based on this data, we conclude that fetal MRI is useful for prenatal
diagnosis of urological anomalies.
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