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Clinical Characteristics and Prognostic Factors
of Vesicoureteral Reflux

Introduction: Persistent vesicoureteral reflux (VUR), a major cause of urinary
tract infection (UTI) in children, can result in serious renal complications, such
as reflux nephropathy and chronic renal failure. We evaluated the clinical cha-
racteristics and prognostic factors of VUR.

Methods: From December 1993 to May 2011, we examined 117 children with
vesicoureteral reflux who were admitted to the Department of Pediatrics and
Urology, Chungbuk National University hospital for a UTI. The patients were
managed medically or surgically.

Results: Male patients had a slightly higher prevalence of VUR than female
patients (55%). The degrees of the 161 refluxing ureters, as classified by the Inter-
national Reflux Study Committee, were as follows: grade |, 15 ureters; grade I,
32 ureters; grade Ill, 54 ureters; grade 1V, 26 ureters; grade V, 34 ureters. One
hundred and sixty-one renal units (115 cases) underwent a 99m TC-DMSA renal
scan, and 62% showed abnormal findings. The incidence of renal cortical defects
showed a direct correlation with the severity of VUR. Ninety-four refluxing
ureters were followed up medically, and 66 ureters (67%) either disappeared or
improved. However, 9 refluxing ureters persisted. The spontaneous resolution
rate of VUR seemed to be higher in younger patients with lower grades of reflux,
and without renal cortical defects. Sixty-seven refluxing ureters (41%) were
treated surgically, 62 refluxing ureters (92%) disappeared, and 5 refluxing ureters
(8%) persisted.

Conclusion: The incidence of renal cortical defects in patients with UTls was
62% (in a 99m TC-DMSA renal scan), and showed a direct correlation with the
severity of VUR. The spontaneous resolution rate seemed to be lower in the
patients with higher grades of VUR, older age (over 4 years old) and diffuse renal
cortical defects.

Key words: Vesicoureteral reflux, Renal cortical defect, Spontaneous resolution,
Urinary tract infection
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AA| 1174)2] AEEEZES 1 Jop} 66O 7 ojolr
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o]ifo] 40O 2 34%2A 14 vlvtol A B AN =S
HATHTable 1A). 7= HS2do] 732(9-:374), 364,
Aol 448 = GF7Ad aFHE BT 16199j0]lor, o]
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AEL 1974298740l om, Hol 114178709, oo}
30.143787 = Addol| whe} ofote] Aol oo =
ITHEPK0.05, Table 1B).

2. AR} Am|UZATIO| BN

1) 974 23 1619919 E-¥E B, grade I0] 157+
(9%), grade 117} 329+9](20%), grade II7} 549+ (34%),
grade IV7} 269+9](16%), grade V7} 345+9](219%)0]H,
ol 2 1A IRk 4] ool G s BAK LS
2 o3k 2fol= fIITHTable 2A).

2) 9o} 1172 F DMSA Al 2708 21333k 1158 7}

Table 1A. Age and Sex Distribution of VUR

Sex

Age Male (%) Female (%) izl )
<1 year 50 27 77 (66)
1-3 year 3 10 23 (20)
4-6 year 3 8 11 (9)
7-15 year 0 6 6 (5)
Total(%) 66 (55%) 51 (459%) 117 (100%)

Table 1B. Characteristics of VUR and Refluxing Ureters Ac-
cording to by Age and Sex

Male Female Total
N (%) N (%) N (%)
VUR
Unilateral 39 (33.3) 34 (48.4) 73 (60.3)
Bilateral 27 (30.3) 17 (25.7) 44 (39.7)
Total 66 (56.4) 51 (43.6) 117 (100)
Refluxing Ureter 93 (57.7) 68 (42.3) 161 (100)

Age (months, months+SD) 11.4+17.8  30.1+37.8  19.7+29.8

Abbreviation: N, number.

-, 458](38%)l A A4 AL Belar, 72#(62%) 0l A
ANAAE 278 BTk o] F WA wwtellA= 774 7
2] 36%21 28#[ol|A] BAFAALS BT, 64%2) 4980
A AAE 27308 RGN, 14 o dollME 408 F A &
Zo] 178(42%), AldE= 22710] 238(58%) = Lol uje}
AIHEE 9] f-2]gk 2= FIATHTable 2B).

3) 161A91e] 74 23 T A AL 7070(43%)
o]l A1AE=S- BRI AL 917l(57%)01$.oH, o]F H]
T A AAEL 57 A1(62%), Tad A9 EAEL
34 2191 (38%) AT A1 AES 972] A= (grade)} vl
34, grade Io4] 15A1EH9] 5 321491(20%), grade 110
A 32215k9) Z 12949)(38%), grade TIIOIA] 54216H9] =
1A (57%), grade TVl A 2621+ - 16A1H9(62%),
grade Vol 4] 3421k = 2021TH9](85%) | A AlA<=-2-
o, grade7} E=&= ANEE 2] WhAlg-o] w=QhTH(P(0.05).
Tk GRS FHEE AvEdEe] Y E v|wehd, Hxo
H5FA(grade I, 1) PvHg A92AELS 85%, T 52 o
FAl(grade D) 33.3%, 552 9F7Al(grade IV, V) 58.3%
2, 977 AsASFE vvkg 2lajddsoe] u|dAl St
e BHAFETHK0.05). AR 5wl e 5 A
IFAEL gl AT HolR] ZktHTable 20).
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Table 2A. Grade VUR in Relation to Age (117 patients)

Age Grade Total refluxing
| Il 11 WY, Vv ureters (N)
<1 year 9 19 34 19 25 106 (77)
1-3 years 2 10 8 4 7 31(23)
4-6 years 2 2 9 2 0 15 (11)
7-15 years 2 1 3 1 2 9 (6)
Total (%) 15 32 54 26 34 161 (117)

(9%) (20%) (34%) (16%) (21%)
Abbreviation: N, number of patient
117 patients had 161 refluxing ureters (including 44 bilateral cases)

Table 2B. Results of *™Tc-DMSA Renal Scan in 115 Patients
with VUR

DMSA Age (years)

findings <1 1?3 ! 26 715 1otalNo(0)
Normal 28 " 3 3 45 (38%)
Abnormal 49 12 8 3 72 (62%)
Total 77 23 1 6 117 (100%)
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AA| QR AJEgE Zlopr} di oA, kAL, 5
Z9] grade IV, Vi= &4 X 82 AI3%F 297 Bolcth
(Table 3A).

2) A o ‘?3% ] 3yt 99} Yol FEAEE
LSRR 2710 FEaM o2 AR F 48] F
A==, Bt 43.671@ FA 07 472350904 &
S 1A, 168 37(17%)0A 4, 22 837H23%)0l|A] A
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grade Hloﬂiﬂ% 4423} % 28R2340], grade IVol| A= 88
T F 5830 A e 348 Bl oW grade Vol =
AAglo] g aTtol| ARt o] Bod grade’t &=
ApAsAg-0] =JATHPK0.05, Table 3B). 4 7|3t 52t A
Hof| w2 f-2]3k Zpo= fIATHTable 3C).
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Table 2C. Renal Cortical Defects in Relation to the Grades of
VUR in Patients

Grades Numbers_ of Diffuse renal  Focal renal Defect/
renal units  defect (%) defect (%)  subtotal (%)
| 15 1(6.5) 2 (13.5) 3(20)
1] 32 3(9.5) 9 (28.5) 12 (38)
I 54 18 (33.0) 13 (24.0) 31(57)
\% 26 0(38.4) 6(23.6) 16 (62)
v 34 25 (73.2) 4(11.8) 29 (85)
Total 161 57 (35.4) 34 (21.1) 91 (57)

Table 3A. Managements of VUR

Grade
Treatment | m m v v Total
Medical 7 20 34 10 4 75
Surgical 3 6 8 21 38
No treatment 3 1 4
Total 10 24 40 18 25 17

Table 3B. Cumulative Numbers of Refluxing Ureters with Spon-
taneous Resolution Over 3 Years

No. of . .

Grade refluxing Dlsa?o;/)oe)ared Im;()g/(;)ved Per?(ll/sot)ent Pro%or;)ssed
ureter

| 15 I 3 1

1] 23 16 2 3 2

1l 44 17 1 10

\% 8 3 2 3

Vv 4 1 3

Total 94 (100) 47 (50) 16 (17) 22 (23) 9 (10)
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Table 3C. Cumulative Resolution Rates of VUR According to Sex
Refluxing ureter ~ Male N (%) Female N (00) Total N (%)

Resolved 32 (50) 15 (50) 47 (50)
Improved 10 (15) 6 (20) 6(17)
Not improved 22 (34) 9 (30) 31(33)
Total 64 (100) 30 (100) 94 (100)

P>0.05 (male vs. female).
Abbreviation: N, number.

Table 3D. Cumulative Resolution Rates of VUR According to
Renal Cortical Defects

Refluxing Norenal  focal renal  diffuse renal

ureters defect defect defect o]
Resolved 29 (58%) 16 (53%) 2 (149%) 47
Improved 10 (200%%) 4 (13%) 2 (149%) 16
Not improved 11 (22%) 10 (349%) 10 (72%) 31
Total 50 30 14 94

Table 3E. Cumulative Resolution Rate of VUR According to
Laterality

Refluxing Unilate. Bilat. Unilat. Bilat.

s Gril Grlll Grllv  Gru-y ol
Resolved 21 (75%) 6(75%) 11 (37%) 9 (32%) 47
Improved 1(3%) 1(12.5%) 10(33%) 4 (14%) 16
Not improved 6 (22%) 1(12.5%) 9 (30%) 15 (54%) 31
itz 28 8 30 28 94
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Fig. 1. The yearly resolution rate of VUR according to grades.

Table 3F. Outcomes of Surgical Management

Grades Refluxing Results of surgical management
ureters Disappeared (%) Progressed (%)

|

Il 9 8 (88) 1(12)

I 10 9 (90) 1(10)

\Y 18 17 (94) 1(6)

% 30 28 (93) 2(7)

Total 67 62 (92) 5(8)
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