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Fig. 1. Grading of hydronephrosis on ultrasonography
(Classification according to the Society for Fetal
Urology)
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Fig. 2. Etiology of hydronephrosis. MCDK, Multicystic
dysplastic Kidney; UPJO, ureteropelvic junction
obstruction; UVJO, ureterovesical junction obstruction;
VUR, vesicoureteral reflux
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Table 1. Initial *"Tc-DTPA Scan Results of Suspected Ureteropelvic Junction Obstriction(n=23)

Severity of HN at Renal washout pattern

initial sonography Obstruction Equivocal obstruction Non obstruction
Mild 0 6 8
Moderate-Severe 5 4 0

*=Tc-DTPA, *"technetium-diethylenetriamine pentaacetic acid, HN, Hydronephrosis

Table 2. Comparison of Initial and Last Ultrasound Evaluation of the Kidney

Initial

Last sonography

Sonography Grade 0 Grade 1

Grade 2

Grade 3 Grade 4 Total

Grade 1
Grade 2 5 3
Grade 3 — 1
Grade 4

2
2

1 —_

! 4

Total 7 5

4

2 5 23

* The kidney underwent surgery, because of rapidly progression of hydronephrosis and decreased renal function at 3

months of age

** Soon after birth percutaneous nephrostomy was done. All underwent surgery at 3-8 months of age
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Fig. 3. Outcome of suspected ureteropelvic junction
obstruction

164

o E
ZAAZE de] o]&EwA FAL7

283}
DI 24 AAolel 471 FA3

(=]
1=]
&l

l.ex}, Grignon 57& eflobe] 1.4%7} 424158 H.olH

o] 52| of ukpo| X EA TR $41F 0] ALt

S5, Livera 9% A3 283 74z AHE
277138 Wlxx 0.75%3 sglom o2

FAZe| ety st

drgrer st FAd Al S

AAolr) $1120] g2 HAMe] olate] BT o]
olJegbe zrle] FAZE Sez AadE AL
R ests 7o A7iHe et it o)
ge], o2 HAdog fa1Z0) WA Aol A7
2 gz A4 AdE PHE Hay 7% A
At Ha, +e2 Ao zAF e Fad
A7)se] Aoz 3Bz g Aoz RHUHT
Qo] 7B 27l $4& A= slo) wietAs}

= qAE 9ol gk olHH AR AAel
AR B2kl Alolr] 44z Al 7zt sl
Beksl Wil vl ¢l 1 Aeel dalas A
71Ze] gl Aoz AAelrld] WAH $41Z
Sez Ang AAA ohd DAY A, e
by HAgt A7) AR, #RG HolEe
Nzoz AF At 59 Agoly] 4412 B
qa) 2o YA =3el St

ARl HAY AAelr) 4415 dele

SolsiR A, bk o]l w4 wpde
Al oPAAl Folu, RuAE wue
o]t glort 23 Sosl R B alo] AlA)o}
29 714 23 Ylolekn stk HAES] 7 S0l
L3R o] AAo}r] 20 4 T
Aglez 69.6%2 A3 (Fig2). '
ol 23819 Aol 2TkA) o) R H o)
t oz AgEon, o)z 24 FAIRE
237} 2AHA 492 Aejs Unizx] 1999

2 8 % o

o]
2

fo
e
[l

22
=u

2T
+ b
o lo

FAFo] 5%

24 Hgich. 22 299 A%
24 B 717 ol A4 o] AAaslen 19

rli‘ rlo [



Wl sz A5 AFEe AN o A5
AE 457 AAE WA AFAIA - equivocal
obstruction'e H.gjovl AZE 3/Y A oAl A
73 Atell M " obstruction' o2 vebite. of 23 A=
Koff 9] T%(Grade IV)] 44138 wolwla] wjadg
G 73Rl Al ‘obstruction’ & Re3w 1581¢] AL
i) A ZAE AR Baele AR e Zlojd

T2, Koff 5-34= =2] Homsy 592 wjAdA A4}
Z3A A ‘equivocal obstruction'g& “FERAW A1#}e)

19.5% 7} * obstruction’ 2.2 R18§3}gic}ar slgdet. o2 3t
Aztz wjAdA AFA HAHY washout pattern o2
22 HAL Ags=d BAH AdeE AL & 4
ket Koff 593} Ransley 572 Ao} A|7}e] wjAdA
AlFA} ZALe] washout patternFo 2 @2 A9
Axg Grisle A& AAe] ¢ux s, &
Aol Al7]el = WA B4 4] FEH 2
Heo] 9lar, w3t furosemideo] dt HH-3-Ado] A 5k
A wlEse Az 22 Ao Yolx TInel
Q4 4 AT Aol WAy AFA Ak 22
HAE Al o gle] AR Ay UE
R ARl ST, AAol) FH) A 4Fol o)
ANG Wl aH AR Atz gz Aag
Asdslr] Sl ME T12 29 ope} A8, A1Ah=7),
time of peak renal activity 52 2 A% 18|d}o]o} Jhcn,

A zgse AR ARE Adebr] 2429
A JA] o 4FHE JPY |RA 1 FAle] HE
ZAA ole}. AbA el 4128 A= Grignon F2o]
ARF 2079] dob 3400098 pen 2D
Rl B2 se] el 24 ¥ U2
2] B-H+ Maizel 2] 7|43 'Society for Fetal
Urology'®] Efuldde] 7k del o451 sl
HAAEE o] FFWol wigtth &4 AF 4 2843}
A 05 AF 487247 ol o) AASHES s
e ol 24 AT oA o) 4 Pa Az
230 BAAH % 4 W) ALl AREE
24 F #4029 292 9 4 289 I 24
3-79 Atolel]l AAst4 Tt ‘Society for Fetal Urology')
B2 2 Grade 1-28 A%, Grade 38 £5% , Grade 45

192 Adste AegalM fzxg A4%
SR Y 1R £4FE FY o] ) A
o} 48 R AR Fo sAFA 2 48
24 FARE BR Z2Irt FAFHGow A
4 A1 ZAALeE A7) 7] AH(creatinine

165

clearance)oll A} 25 Z1Zel| w]3}e] 27])%5 o] FHiH o
Aiet. Grade 38} 424152 299 19 A& 3709
el a4alFe] oS AdPsted e AP
olo}. e A= o8 MuEH A, F A=
FAEe] g RFo] AARZ 229 FMe A
WAz Bk, Ao A7 AAE B 2%
F24717t AR WIS A A7]2 A}
wi} o|Hd wate] A eM b Y
d 7kgAe] ko Aotk FEE 2 1x9 4
Z wah o]g} zto] UA|H wiste] AR JsAs
et Axsphs e AAZ FHAo JYx A5l
NAE] st A715e Zavt 2d9d ¥l
ZAzol WM ot wepy 2SIt 459
AxE Ao §58 Uy 4 e Vg A
903, =3 dF ARz Fosiga s
Kletscher 5% 44129 A xd we}l gz 7L
Wuow 24 BAREE sHQed, 5 Society for
Fetal Urology®# % Grade 194132 4l Z2&w
AAE 24%0] 28 AR F71d0 2 AN
BRAG AF AL LA R4 HALE A
HAsed 22 sIae ARES 90 Grade2 o
$AFE Y Aoz A 289 A AAEn
A5 6-1270el WA AFARE At 22
g AL eE dgdom o wem kel 24
22-¢wl Whitaker testE Al A== &t} Grade3 ¢
Az Agels de AAel Fore Fo
AR BT s 2ol WA AR}
AAkE AT A7sel At dAHE e
A2g H2e H3 Arl%el 445 4F ) e
oH WA A AR AR skl
FT ol Aol BAW AMol) #4159 A
Azl WY YRR A7 Zrhskm Qe
o] med Abde] BAR Ageb] 4415
Axe] pAFolRen, w8 247l
A9 ARG AL, Koff $22 9 7%kl
27z QWAL 52 A 7)5o] Aokde) o
Pt sgonl, +EE AWVE Pols 3
50 4 715 AY A9 ddekn sk
Homsy 5" #4129 fdoz 2#yseqy
o] Abo] 2]A](suspected ureteropelvic junction anomaly)
of ¥ 4179 A FH JAste] 88%7} HAaF
Id ool 24130] A=Y W sl T, o] X7
Ao 34E Ho|x AlMolr] 4£A1%E ‘transitional
hydronephrosis'2}xz 891t} Ransley 5% 1007 9]



23 Solal R Ho| 2AlEE MAo
gted o]& F T1%7} $AF) A A e 5HE
Boviy st om 14%M 44 Xart sty
o3 SAck AT 74l BR F3)7) SAHAY
498 AT 1989 A F, 73.6%e el
1421 ¢] A7bo] 33 ik 7|7k Foke] $4120] 9hA
2AIE A 32 A A=Y T3y 28 34
[Z 712 Fol FAZFe] GFEGEY &3 19
2404 5 AR Al gl a] pAlEe] 43 Ag
3l ). Homsy 573} Flashner 3% o]9} 7o) 2
oY PAUFE BHY Aol FE3] S0 d3Y
A48 Rasty gleh 2ejea $41%5e] 3kg ¥
T FEE o8 AR AN E AT A4S
d 7ARE 349 H oz Ay Rkt wldA
AFA} ZAHE AN 420 oF Fe s
58 Rasty 22N {55 ADEES slu
Atk 370Y 7 dRE9 B TELAM equivocal
obstruction'e] ‘complete obstruction'¢.2 3 3}lclelx
Auldly 47159 ZHaglel AL 5 e AR
A Zkeletar slgl o,

AAol7] 150 At 3t =

A7l

e
o=
ol
o
3

LBUS ol o] AAol] a2 A3 BT
galoleh o] A4l $24 Ang sl T )%
o= WA DIPA seang olg3bo] AH Al 715
243kl A 4l 7)5el 2avl Slem tedtes
she A, o] 718e A2l waAEe] 40 &7

Hi AdA AV)se ZAE 35-45%74A Yel=
AR w3 o= ATA el HHe] gigtm
A B2 AR AFAL AAE o) g3l TI2E
A3 $4E AAse AAH, AA 71eT vk
7ol B3} Ao} Al7lol= AlFAle] Holx] AR oz
ool 8)Ese] £4-g AA 3= L nlghAs)A] sl
apARt o2 Koff 5'9o] #AJqt wiles g2 oo
H& 2717z F2A2A F4 RAsEA, H2e
A7ud, AAgelr] o] d wwiz Ao 7%
352 Ad), 71" os AN WA AFA A}
oA A&HA wHEALE BY o 34 e 4A
Bojy 48 22 stk dAE Koff 59 o7&
744 gl gtz gherm AAEE Aol A]7)9
A7V AR wl AT A FAL Jab Aatel Alakglol
A JEsiden, o] 77k 5 439 1HE A7
A71%2] Zagle] g Aldgtey o)F FAbHql
A7)%5-& A8k Qi)

4EA PAF ASolE ASelx AR 4

166

ZolW A4 Pzl -3 24 H3R Yoz
stefep.

AEHoz e 9AR Aol 44zel
Ydez 230Gl Ao JAFHE A4
(suspected ureteropelvic junction obstruction)?} 7}%
weken, 2 {A S0 R H o] AEE 9o
o2 A wEgy- LA Ay A 3

717F Foll AR 2 sAEIS 2y AR
Aot Al71el 22 A AGsA A2 5 Uv
Aol glome #4120 Axel wet A 239}
AAbe oA AR Az o] ZA 34 33
stojof 3jm, o9} A FA AF wbioz HA o
deiEks 715 Zavh vehdr) A ek
FEA71E 2R 4 dE Aoz A9,

o
e

Ho

I

—

. Thomas DFM: Fetal uropathy. Br J Urol 66:225-31,
1990
2. Grignon A, Filiatrault D, Homsy YL, Robitaille F,
Filion R, Boutin H, Lebland R: Urinary tract dilatation
in ureto: Classification and clinical applications.
Radiology 160:645-7, 1986
3. Homsy YL, Saad F, Laberge 1, Williot P, Pison C:
Transitional hydronephrosis of the newborn and
infant. J Urol 144:579-82, 1990
4. Mayor G, Genton N, Torrado A: Renal function in
obstructive nephropathy: Long-term effect of
reconstructive surgery.. Pediatrics 56:740-7, 1975
5. McCrory WW, Shibuya M, Luemann E: Studies of
renal function in children with chronic hydronephrosis.
Pediatr Clin North Am 18:445-65, 1971
6. McCrory WW: Regulation of renal functional
development. Urol Clin Noth Am 7:243-64, 1980
7. Chevalier RL, Gomez RA, Jones CE: Developmental
determinants of recovery after relief of partial ureteral
obstruction. Kidney Int 33:775-81, 1988
8. Blachar A, Blachar Y, Livne PM, Zurkowski L, Pelet
D, Mogilner B: Clinical outcome and follow-up of
prenatal hydronephrosis. Pediatr Nephrol 8:30-5, 1994
. Maizels M, Reisman ME, Flom LS, Nelson J,
Fernbach S, Firlit CF, Conway JJ: Grading
nephroureteral dilatation detected in the first year of
life: correlation with obstruction. J Urol 148:609-14,

O



1992

10. Kletscher B, Badiola F, Gonzalez R: Outcome of
hydronephrosis diagnosed antenatally. J Pediatr Surg
26:455-60, 1991

. Conway JJ: Well tempered diuresis renography: its
histological development, physiological and technical
pitfalls, and standardizer technique protocol. Sem
Nucl Med 22;74-84, 1992

. Kass EJ, Majd M, Belman AB: Comparison of the
diuretic renography and the pressure perfusion study
in children. J Urol 134:92-6, 1985

Badlani G, Abrams HJ, Kumari S: Diagnosis of fetal

hydronephrosis in utero using ultrasound. Urology
16:315-6, 1980

. Livera LN, Brookfield DS, Egglinton JA, Hawnaur
JM: Antenatal ultrasonography to detect.fetal renal

13.

anomalies: a prospective screening programme. Br
Med J 298:1421-3,1989

15. Helin 1, Persson PH: Prenatal diagnosis of urinary
tract abnormalities by ultrasound. Pediatrics 78:879-
83,1986

16. Koff SA, Campbell K: Nonoperative management of
unilateral neonatal hydronephrosis. J Urol 148:525-
31,1992

17. Ransley PG, Manzoni GA: Extended role of DTPA
scan in assessing function and UPJ obstruction in the
neonate. Dial Pediatr Urol 8:6, 1983

18. Laing FC, Burke VD, Wing VW, Jeffrey RB,
Hashimoto B: Postpartum evaluation of fetal
hydronephrosis: optimal timing for.follow-up
sonography. Radiology 152:423-4, 1984

167

19. Bernstein G, Mandell J, Lebowitz RL, Bauer SB.
Colodny AH, Retik AB: Ureteropelvic junction
obstruction in the neonate. J Urol 140:1216-21, 1988

20. King LR: Fetal hydronephrosis: What is urologlst to
do? Urology 42:229-33, 1993

21 Ghidini A, Sirtori M, Vergani P, Orsemgo E.
Tagliabue P, Parravicini E: Ureteropelvic junction
obstruction in utero and ex utero. Obstet Gynecol
75:805-8, 1990

22. Tasi TC, Lee HC, Huanh FY: The size of the renal
pelvis on ultrasonography in children. J Clin
Ultrasound 17:647-51, 1989 -

23. Ransley PG, Dhillon HK, Gordon I, Duffy PG.
Dillon MJ, Barratt TM: The postnatal management of
hydronephrosis diagnosed by prenatal ultrasound. J
Urol 144: 584-7, 1990

24. Flashner SC, Mesrobian HJ, Flatt JA, Wilkinson RH,
King RL: Nonobstructive dilatation of upper urinary
tract may later convert to obstruction. Urology
42:569-73, 1993

25.Duckett JW: When to operate on neonatal
hydronephrosis. Urology 42:617-9, 1993 .

26. Kass EJ, Fink-Bennett D: Contemporary techniques
for the radioisotopic evaluation of the dilated urinary
tract. Urol Clin North Am 17:273-89, 1990 -

27.Blyth B, Snyder HM, Duckett JW: Antenatal
diagnosis and subsequent management of
hydronephrosis. J Urol 149:693-8, 1993

28. Tripp BM, Homsy YL: Neonatal hydronephrosis -
the controversy and the management, Pediatr
Nephrol 9:503-9, 1995



= Abstract=

Clinical OQutcome and Follow-up of Neonatal Hydronephrosis
Diagnosed Antenatally

Su Eun Park, Su Yung Kim.

Department of Pediatrics, Pusan National University, College of Medicine, Pusan, Korea

Purpose : Lots of congenital anomalies of urinary tract including hydronephrosis are detected in fetus and neworn
by popular use of prenatal ultrasonography.But there are little data available in Korea about natural course of
hydronephrosis diagnosed antenatally by ultrasonography. So we intended to help management of these patients by
analizing the follow up data of the neonates with hydronephrosis diagnosed antenatally.

Methods : We evaluated 22 patients with neonatal hydronephrosis(33 renal units) who were diagnosed prenatally
and confirmed postnatally. Especially patients with suspected ureteropelvic junction obstruction were followed regulary
with renal ultrasonography and diuretic renography for 8-24 months.

Results : 1) The etiologies of neonatal hydronephrosis diagnosed prenatally were suspected ureteropelvic junction
obstruction(69.9%), vesicoureteral reflux(15.1%), primary megaureter(3.0%), double ureter with ureterocele(3.0%),
ureteral stricture(3.0%), multicystic dysplastic kidney(3.0%), and ureterovesical junction obstruction(3.0%). 2) The
follow up results of 23 renal units of suspected ureteropelvic junction obstruction: Except 4 renal units with palpable
abdominal mass, of the remained 19 renal units, 14 units(73.6%) were improved spontaneously, 3 units(15.7%)
remained stable, only 2 units(10.5%) were aggravated.

Conclusion : We concluded that in most cases of hydronephrosis there is no need for immediate surgery, and that
nonoperative approach, using serial ultrasonography and diuretic renogram, is safe management of neonatal
hydronephrosis diagnosed anteratally.

Key Words : Hydronephrosis, Fetus, Children
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