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Validation of Onen's Alternative Grading System
for Congenital Hydronephrosis

Purpose: The purpose of this study was to compare the validity of Onen's alter-
native grading system (AGS) with that of the APDRP and SFU grading systems in
patients with isolated and complicated congenital hydronephrosis.

Methods: We retrospectively reviewed the medical records of 153 patients (204
renal units) diagnosed with congenital hydronephrosis between January 2002 and
December 2011. We classified patients into 2 groups; isolated or complicated
hydronephrosis. All renal units were graded according to anterior-posterior
diameter of renal pelvis (APDRP), Society for Fetus Urology (SFU) and Onen's
grading systems. We analyzed the prognosis of hydronephrosis, according to
each grading system, at 2 years of age.

Results: There were 152 renal units with isolated hydronephrosis and 52 renal units
with complicated hydronephrosis. The isolated hydronephrosis group had a
lower grade according to Onen’s AGS, and showed more frequent spontaneous
remission by 2 years of age. There was more frequent obstruction (P=0.000) and
surgical treatment (P=0.000) of units with high-grade hydronephrosis according
to Onen's AGS. In the complicated hydronephrosis group the frequencies of spon-
taneous remission (P=0.015) and renal dysfunction (P=0.013) were significantly
higher than those in high-grade hydronephrosis, as indicated by Onen's AGS.
There were no significant differences in clinical outcomes among the highest
grade groups, according to the 3 systems, in either isolated or complicated hy-
dronephrosis.

Conclusion: Onen's AGS reflects the prognosis of hydronephrosis as well as other
grading systems in those with isolated hydronephrosis. It was better predictor of
renal dysfunction in those with complicated hydronephrosis. However, Onen'’s
AGS was not superior to the other grading systems in terms of predicting prog-
nosis, especially in high-grade hydronephrosis.
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Table 1. The Society for Fetal Urology Grading System and the Onen's Alternative Grading System [11, 13]

Grade SFU grading system Onen's alternative grading system

0 No splitting No hydronephrosis

1 Urine in pelvis barely splits sinus Dilatation of renal pelvis alone

2 Urine fills intrarenal pelvis Onen's grade 1 plus caliceal dilatation
Urine fills extrarenal pelvis, major calyces dilated

3 SFU grade 2 and Minor calyces uniformly dilated and Onen's grade 2 plus <1/2 (mild-to-moderate) renal parenchymal loss
Parenchyma preserved

4 SFU grade 3 and Parenchyma thin Onen's grade 3 plus >1/2 (severe) renal parenchymal loss (cyst-like kidney

with no visually significant renal parenchyma)

Abbreviation: SFU, Society for fetal urology.
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Table 2. Differential Diagnosis of Hydronephrosis

Etiology Numbers of patients (%)
Isolated hydronephrosis 115 (75.2)
Ureteropelvic junction obstruction 22 (14.4)
Associated anomalies
Vesicoureteral reflux 18 (11.8)
Ureteral dilatation 11 (6.5)
Renal polyps, cysts, tumors 4(2.6)
Duplicated kidneys 3(2.0)
Bladder or urethral anomalies 1(0.7)
Horseshoe kidney 1(0.7)
Ectopic kidney 1(0.7)
Total 153 (100)
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Table 3. Grades of Hydronephrosis by APDRP, SFU Grading
System and Onen's AGS

Grade Isolated  Complicated  Total, P
HN, n (%)  HN, n (%) n (%) value
APDRP Mild 102 (76.7) 31(23.3) 133(65.2) 0.415
Moderate 38 (73.1) 14 (26.9) 52 (25.5)
Severe 12 (63.2) 7 (36.8) 19 (9.3)
SFU 1 71 (83.5) 14 (16.5) 85(41.7) 0.010
2 48 (75.0) 16 (25.0) 64 (31.4)
3 19 (67.9) 9(32.1)  28(13.7)
4 14 (51.9) 13 (48.1) 27 (13.2)
Onen 1 119 (79.9) 30(20.1) 149 (73.0) 0.007
2 19 (67.9) 9 (32.1) 28 (13.7)
3 9 (45.0) 11 (55.0) 20 (9.8)
4 5(71.4) 2 (28.6) 7 (3.4)
Total 152 (74.5) 52 (25.5) 204 (100)

APDRP were measured and classified into three grades as follows:

mild, 5 mm <APDRP <10 mm; moderate, T0<APDRP<15 mm; severe,
APDRP <15 mm.

Abbreviations: APDRP, anteroposterior diameter of renal pelvis; SFU,
Society of Fetal Urology; AGS, alternative grading system; HN, hydro-
nephrosis.
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Table 4. Outcomes of Isolated Hydronephrosis According to APDRP, SFU Grading System and Onen's AGS at 2 Year-0Old of Age

Status of HN
Grade  Total, n (% - - Decreased RRF,  Obstruction, uTl, Operation,
(%) re—jgﬁ;;itg:fﬁu(g/o) Persistent N, Aggravation, " o) n (%) nCe)  n ()
APDRP Mild 102 (50.0) 66 (64.7) 33 (32.4) 3(2.9) 2 (2.0) 3(2.9) 19 (18.6) 0(0)
Moderate 38 (18.6) 13 (34.2) 25 (65.8) 0(0) 1(2.6) 2 (5.3) 10 (26.3) 1(2.6)
Severe 12 (5.9) 1(8.3) 10 (83.3) 1(8.3) 2(16.7) 4(33.3) 3 (25.0) 4(33.3)
P value 0.000 0.025 0.000 0.575 0.000
SFU 1 71 (34.8) 53 (74.6) 16 (22.5) 2 (2.8) 2(2.8) 2(2.8) 15 (21.1) 0(0)
2 48 (23.5) 23 (47.9) 23 (47.9) 2 (4.2) 1(2.1) 1(2.1) 8(16.7) 1(2.1)
3 19 (9.3) 4(21.1) 15(78.9) 0(0) 1(5.3) 2 (10.5) 3(15.8) 0(0)
4 14 (6.9) 0(0) 14 (100) 0(0) 1(7.1) 4 (28.6) 6 (42.9) 4 (28.6)
P value 0.000 0.764 0.001 0.181 0.000
Onen 1 119 (58.3) 76 (63.9) 39 (32.8) 4(3.4) 3(2.5) 3(2.5) 23 (19.3) 1(0.8)
2 19 (9.3) 4(21.1) 15(78.9) 0(0) 1(5.3) 2 (10.5) 3(15.8) 0(0)
3 9 (4.4) 0(0) 9 (100) 0(0) 0(0) 2(22.2) 3(33.3) 1(11.1)
4 5 (2.5) 0(0) 5 (100) 0(0) 1(20.0) 2 (40.0) 3 (60.0) 3 (60.0)
P value 0.000 0.161 0.000 0.116 0.000
Total 152 (100) 80 (52.6) 68 (44.7) 4(2.6) 5 (3.3) 9(5.9) 32 (21.1) 5(3.3)

APDRP of each renal unit was measured and classified into three grades as follows: mild, 5 mm < APDRP <10 mm; moderate, 10 mm<APDRP<15

mm:; severe, APDRP <15 mm.

Abbreviations: APDRP, anteroposterior diameter of renal pelvis; SFU, Society for Fetal Urology; AGS, alternative grading system; HN, hydronephrosis;
RRF, relative renal function; UTI, urinary tract infection.
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Table 5. Comparisons of Clinical Outcomes among APDRP-
severe, SFU-4 and Onen-4 Isolated Hydronephrosis Groups

APDRP- SFU-4, Onen-4, P

severe, n (%) n (%) n (%) value
Spontaneous 1(8.3) 0(0) 0(0) 0.441
resolution
Decreased RRF 2 (16.7) 1(7.1) 1(20.0) 0.674
Obstruction 4(33.3) 4(28.6) 2(40.0) 0.891
Operation 4(33.3) 4(286) 3(600) 0443
uTl 3(25.0) 6 (42.9) 3 (60.0) 0.367
Total, n 12 14 5

APDRP of each renal unit was measured and classified into three
grades as follows: mild, 5 mm < APDRP <10 mm; moderate, 10 mm
< APDRP <15 mm; severe, APDRP <15 mm.

Abbreviations: APDRP, anteroposterior diameter of renal pelvis; SFU,
Society for Fetal Urology; RRF, relative renal function; UTI, urinary
tract infection.
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Table 6. Outcomes of Complicated Hydronephrosis According to APDRP, SFU Grading System and Onen's AGS at 2 Year-0ld of Age

Status of HN
Grade  Total, n (%% - - Decreased RRF,  Obstruction, UTl, Operation,
(%) reggﬁ'&tﬁﬁfﬁ“&) Persistent N, Aggravation, " (g) n (%) ne  n (o)
APDRP Mild 31 (59.6%) 14 (45.2) 17 (54.8) 0(0) 3(9.7) 0(0) 15 (48.4) 3(9.7)
Moderate 14 (26.9) 0(0) 13 (92.9) 1(7.1) 3(21.4) 4 (28.6) 7 (50.0) 1(7.1)
Severe 7 (13.5) 1(14.3) 6 (85.7) 0(0) 3(42.9) 1(14.3) 4(57.1) 2 (28.6)
P value 0.014 0.099 0.010 0.916 0.307
SFU 1 14 (26.9) 9 (64.3) 5(35.7) 0(0) 1(7.1) 1(7.1) 8(57.1) 0(0)
2 16 (30.8) 5 (31.1) 11 (68.8) 0(0) 2(12.5) 0(0) 7 (43.8) 1(6.3)
3 9(17.3) 1(11.1) 7 (77.8) 1(11.1) 2(22.2) 3(33.3) 6 (66.7) 1(11.1)
4 13 (25.0) 0(0) 13 (100) 0(0) 4(30.8) 1(7.7) 5 (38.5) 4(30.8)
P value 0.003 0.381 0.053 0.526 0.073
Onen 1 30 (57.7) 14 (46.7) 16 (53.3) 0(0) 3(10.0) 1(3.3) 15 (50) 1(3.3)
2 9(17.3) 1(11.1) 7(77.8) 1(11.1) 2(22.2) 3(33.3) 6 (66.7) 1(11.1)
3 11 (21.2) 0(0) 11 (100) 0(0) 2(18.2) 1(9.1) 5 (45.5) 4(36.4)
4 2(3.8) 0(0) 2 (100) 0(0) 2 (100) 0(0) 0(0) 0(0)
P value 0.015 0.013 0.060 0.378 0.031
Total 52 (100) 15 (28.8) 36 (69.2) 1(1.9) 9(17.3) 5(9.6) 26 (50.0) 6 (11.5)

APDRP of each renal unit was measured and classified into three grades as follows: mild, 5 mm <APDRP <10 mm; moderate, 10 mm <APDRP<15

mm:; severe, APDRP <15 mm.

Abbreviations: APDRP, anteroposterior diameter of renal pelvis; SFU, Society for Fetal Urology; AGS, alternative grading system; HN, hydronephrosis;

RRF, relative renal function; UTI, urinary tract infection
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Table 7. Comparisons of Clinical Outcomes among APDRP-
severe, SFU-4 and Onen-4 Complicated Hydronephrosis Groups

APDRP-severe, SFU-4, Onen-4, P

n (%) n (%) n (%) value
Spontaneous 1(14.3) 0(0) 0(0) 0.325
resolution
Decreased RRF 3(42.9) 4(30.8) 2(100) 0.178
Obstruction 1(14.3) 1(7.7) 0(0) 0.795
Operation 2 (28.6) 5 (38.5) 0(0) 0.540
uTl 4(57.1) 5(38.5) 0(0) 0.336
Total, n 7 13 2

APDRP of each renal unit was measured and classified into three grades
as follows: mild, 5 mm < APDRP <10 mm; moderate, 10 mm <APDRP
<15 mm; severe, APDRP <15 mm.

Abbreviations: APDRP, anteroposterior diameter of renal pelvis; SFU,
Society for Fetal Urology; RRF, relative renal function; UTI, urinary
tract infection.
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