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Clinical Significance of Intrarenal Reflux in
Children withUrinary Tract Infection

Beom Taek Lim, M.D., Hae Sang Lee, M.D. and Ki Soo Pai, M.D.

Department of Pediatrics, Ajou University School of Medicine, Suwon, Korea

Purpose : Intrarenal reflux(IRR) is backflow of urine from the renal pelvis into the collect-
ing ducts. IRR is the main cause of renal injury in children with vesicoureteral reflux (VUR)
which leads to renal scars, hypertension, proteinuria, and chronic renal failure. The purpose
of our study was to investigate the characteristics of intrarenal reflux.

Method : We retrospectively reviewed the medical records of 80 patients who were diagno-
sed as having grades of III-V VUR from Jan. 2004 to Dec. 2006 in the department of pedia-
trics in Ajou University Hospital. The patients were divided into two groups according to
the presence of IRR on voiding cystoureterogram and compared to each other for the
possible factors associated with intrarenal reflux.

Results : Among 80 VUR patients, IRR(+) group comprised 17(21.3%) patients and 27 renal
units(23.2%) and revealed younger age, higher grade of VUR, and more proteinuria compared
to IRR(-) group. There were no significant difference in gender, laboratory findings and the
rate of resolution in VUR or defects on renal scan between two groups. Also, intrarenal re-
flux mostly corresponded to the same site of photon defects on DMSA scan.
Conclusion : We suggest that intrarenal reflux tends to be associated with younger age,
higher grade of reflux, more proteinuria with no difference in resolution rate of VUR when
compared to the VUR patients without IRR. From this study, we were able to understand
the characteristics of intrarenal reflux in children with urinary tract infection. (J Korean
Soc Pediatr Nephrol 2008;12:186-193)

Key Words : Intrarenal reflux(IRR), Urinary tract infection, Vesicoureteral reflux, Renal
scar, Proteinuria, Photon defect on DMSA scan
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Fig. 1. Voiding cystoureterogram showing intra-
renal reflux to the entire portion of left kidney
and to the upper pole area of right kidney.
Arrows indicate the demarcation line drawn by
intrarenal reflux.
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Fig. 2. Distributions of the degrees in vesicoure-
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teral reflux in two groups of patient according to
the presence of intrarenal reflux by renal units.
VUR, vesico-ureteral reflux; IRR(+), presence of

intrarenal reflux.
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Table 1. Age and Sex Distribution of Vesicoureteral Reflux Patients according to the

Presence of Intrarenal Reflux
Abbreviations : IRR, intra-renal reflux; m, month; Percentage in( )

Aeel A7 wF 94
Mean =+ SD(m)



A AAAY 9F7F e el A= 87%(66.6%)°l
Al BHE B3 AAAY {7 gle Tl A=
1378 (44.8%) 1A W& BAHTable 2). 222
W AR e oA AF AT AlAEo]
(%)
100
aok O Defect(-)
B Defect(+)
g80r
J0r
60r
a0
40}
a0 60.4%
201
107
0
IRR{+) IRRL-)
Fig 3. Incidence of renal photon defects on

DMSA scan in children with vesicoureteral reflux
according to the presence of intrarenal reflux. IRR
(+), presence of intrarenal reflux; Defect(+), dis-
cernable photon defect on renal parenchyma on
DMSA scan
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Table 2. Outcomes of One Year Follow-up Imaging Studies between Two Groups with or without

Intrarenal Reflux by Renal Units

IRR positive

IRR negative

P-value
Improved Aggravated No change Improved Aggravated No change
VCUG 21(72.4) 2(6.8) 6(20.6) 64(74.4) 5(5.8) 17(19.7) 0.542
DMSA 8(66.6) 2(16.6) 2(16.6) 13(44.8) 5(17.2) 11(37.9) 0.843

Abbreviations: IRR, intrarenal reflux; VCUG, voiding cystoureterogram; DMSA, 99mTc2 3-dimercapto-

succinic acid scan; precentage in( ).

Table 3. Comparison of the Laboratory Findings between Two Groups with or without Intrarenal Re-

flux

IRR positive

IRR negative

P-value
Mean+ SD Mean+ SD
Peripheral Blood WBC(/uL) 16,561 =5,368 15,997 5,713 0.74
CRP(mg/L) 7.7619.56 5.29+5.26 0.218
Urine WBC(/HPF) 33.64%20.05 27.05%+20.14 0.285
Proteinuia(mg/dL) 50.00+39.81 21.96+32.58 0.009
Pyuria duration(days) 2.13+1.41 198*+1.44 0.725

Abbreviations: IRR, intra-renal reflux; WBC, white blood cell; CRP, C-reactive protein HPF, high po-

wer field; Pyuria, urine WBC counts =5/HPF
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