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Abstract
Objective: A recent study reported association of high bilirubin concentrations with decrease in basal vesicaltonicity and relaxation of pre-contracted ureteral and vesical smooth muscles in vitro, and authors discussed thatrecovery of antenatal hydronephrosis might partly be associated with decreased bladder resistance to the urineflow due to hyperbilirubinemia. We aimed to investigate whether any relationship between serum bilirubin levelsand antero-posterior renal pelvic diameters or pelvicaliceal dilatations exist during newborn period.
Methods: Neonates with hyperbilirubinemia (group 1) and healthy neonates (group 2) were randomly selected tothe study. Capillary blood samples were used to measure micro-bilirubin. Urinary system ultrasound (US) wasperformed in both groups by an experienced radiologist.
Findings: Group 1 (31 neonates, 16 males, 15 females) and group 2 (22 neonates, 11 males, 11 females) wereidentical by means of postnatal age, gender and weight (P>0.05). Mean serum bilirubin levels were 11.13.1mg/dl and 1.40.2 mg/dl in group 1 and 2, respectively. Renal length and renal pelvis antero-posterior (AP)diameters were not different between study groups. Pelvis AP diameters of right kidney were 2.10.7 mm ingroup 1 and 1.90.7 mm in group 2, and of left kidney were 2.40.8 mm in group 1 and 2.30.6 mm in group 2.There was no correlation between bilirubin levels and renal length and renal pelvis AP diameters (P>0.05).
Conclusion: In this study we were not able to demonstrate any relationship between serum bilirubin levels andrenal pelvic diameters and pelvicaliceal dilatation in hyperbilirubinemic neonates. So, it is thought thathyperbilirubinemia might not have a direct effect on outcome of the pelvicaliceal dilatation.
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IntroductionHyperbilirubinemia, during neonatal period, isconsiderably frequent, and generally a benignproblem. During the first week of life,

approximately 60% of term babies have jaundice.Thus most neonates are exposed to higher thannormal levels of bilirubin in the first two weeks oflife. The level of indirect bilirubin in the umbilicalcord is 1-3 mg/dl normally. Indirect bilirubin level
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increases to 5-6 mg/dl between 2nd and 4th dayand decreases to less than 2 mg/dl on 5th-7th day.It reaches adult levels approximately 10-14th dayof life in full-term babies[1].Antenatal ultrasound usage significantlyincreased from the early 1980s. Related to this,antenatally detected urinary tract abnormalitiesincreased significantly. Antenatal hydronephrosisis the most common urinary tract anomalydetected by prenatal ultrasound screeningstudies[2,3]. Antenatal hydronephrosis is caused byseveral physiologic and pathologic conditions.Most neonates with antenatal hydronephrosishave a good prognosis with only 15-25% ofpatients requiring surgery during 4 years offollow-up[4]. Mallik and Watson reported 350infants with various antenatally detected urinarytract abnormalities between 1989 and 2003, ofwhich 48.6% (170/350) was non-specific renalpelvic dilatation. The most common final diagnosisof these patients is either transient orphysiological hydronephrosis, secondary to largenon-obstructive renal pelvis[5]. Etiology oftransient hydronephrosis is uncertain but it mayoccur due to insufficient maturation of thepelviureteric junction muscles; changes in ureteraland bladder muscle activity may also play a roleespecially in non-obstructive pelvis dilatation. It isbecoming apparent that many of the antenatalhydronephroses spontaneously improve orresolve without any surgical treatment[4,6].In a recent study, it was demonstrated that highbilirubin concentrations cause decrease in basalvesical tonicity and relaxation in both pre-contracted ureteral and vesical smooth muscles invitro. The authors thought thathyperbilirubinemia may have probablycontributed to spontaneous improvement of pelvicdilatation[6]. So, we aimed to investigate whetherthere was any relationship between serumbilirubin levels and AP renal pelvic diameters orpelvicaliceal dilatation in newborn babies.
Subjects and MethodsThirty three jaundiced neonates (group 1) and 22healthy neonates (group 2) were randomlyselected. The study was done in Dr. Ekrem Hayri

Üstündağ Women's Diseases and MaternityHospital in Turkey, between May-December 2007.Our study has followed principles in theDeclaration of Helsinki, and written consent wasobtained from the patients' parents.Healthy term babies with (group 1) and without(group 2) jaundice were taken in the study. Babieswith onset of hyperbilirubinemia after 24 hours ofbirth were included in the study. Preterm infants,infants with small for gestational age, with urinarytract infection (UTI), direct hyperbilirubinemia,those known to have antenatal hydronephrosis oranother systemic health problem were notincluded.Capillary blood samples were used to measuremicro-bilirubin. Total bilirubin and direct bilirubinvalues were checked if hyperbilirubinemia wasdetected.Urinary system ultrasound (US) was done inboth study groups by an experienced radiologistsimultaneously with micro-bilirubinmeasurement. Dilatation of ureter and/orpelvicaliceal system, renal length, renal pelvis APdiameter and in co-existence of hydronephrosis,its grading according to The Society of FetalUrology, were recorded.Data was presented as meanstandarddeviations. The statistical analysis was performedin SPSS 13.0 (Chicago, IL) in Windows. Student-tand Chi-Square tests were used to compare thedifference between groups. Relationship betweenbilirubin levels and ultrasonographic kidneymeasurements was tested using Spearman’s rhotest. Results were considered significant if P<0.05.

FindingsPhysical examination of the babies in group 1 wasunremarkable except for jaundice. Group 1 andgroup 2 were identical regarding postnatal age,gender and weight (P>0.05) (Table 1).
Ultrasonographic findingsNeither hydronephrosis nor hydroureter wasdetected in the study groups. Left renal agenesiswas found in an infant of group 1. Renal length andrenal pelvis AP diameters were not found to be
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Table 1: Demographic properties of the study groups
Parameter

Group 1
n=31

Group 2
n=22

Gender (Male/Female) 16/15 11/11
Birth weight (gr) [Mean (SD)] 3271.0 (470.9) 3455.5 (562.7)
Age (Day) [Mean (SD)] 9.0 (3.4) 10.9 (4.5)
Weight (gr) [Mean (SD)] 3546.8 (511.5) 3761.4 (516.8)
Serum bilirubin (mg/dl) [Mean (SD)] 11.1 (3.1)* 1.4 (0.2)*P<0.01 / SD: Standard Deviation

different between the study groups (Table 2).There was no correlation between bilirubin levelsand renal length and renal pelvis AP diameters(P>0.05).
DiscussionBilirubin has well recognized antioxidantproperties in renal and other various cell types[7].Several studies pointed out that bilirubin hasrelaxant effect on smooth muscles such as arterialvessels and gastric fundus[8-10]. In a recent study,Pflueger et al reported that pressor andprooxidant effects of angiotensin II wereattenuated in the hyperbilirubinemic Gunn ratswhich did not have uridine diphosphateglucuronosyl transferase enzyme. They speculatedthat these effects may have arisen from thequenching of oxidative stress by bilirubin [8].In normal renal physiology, urine accumulatesin the renal pelvis up to a certain volume andpressure, and then ureteropelvic junction (UPJ)opens. UPJ opening upon renal pelvic distension

postulates a reflex called ‘‘pelviureteral inhibitoryreflex.’’ This reflex is believed to regulate thepassage of urine from the renal pelvis to theureter. In addition ureteric distension closes theUPJ; this reflex action is called the ‘‘ureteropelvicexcitatory reflex’’ as it seems to prevent reflux ofurine through the UPJ and thus protects thekidney. The concept that the UPJ acts as aphysiologic sphincter has been put forward [11]. Innormal physiologic conditions, opening of theureterovesical junction occurs synchronously withthe UPJ. The urine is delivered from the renalpelvis to the relaxed bladder. This reflex is called“renal pelvivesical reflex[12].In a recent study, Murat et al focused on effectof bilirubin to the ureteral and bladder smoothmuscles[6]. They investigated whether long-termexposure to higher bilirubin levels might have arole in dilatation of ureteral and vesical smoothmuscles that may cause recovery of transientpelvicaliceal dilatation. They investigated theeffects of normal and high bilirubin concentrationson both basal and pre-contracted ureteral andbladder muscles in vitro. They reported thatnormal and high bilirubin levels caused no changein the basal ureteral tension, normal bilirubin
Table 2: Renal lengths and renal pelvis antero-posterior diameters in study groups

Parameter
Group1

Mean (SD)
Group2

Mean (SD)
P value

Right renal length (mm) 43.6 (3.5) 43.6 (3.1) >0.05
Right renal parenchyma thickness (mm) 8.6 (1.0) 8.1 (0.9) >0.05
Right renal pelvis antero-posterior diameter (mm) 2.1 (0.7) 1.9 (0.7) >0.05
Left renal length (mm) 43.7 (3.5) 44.2 (3.1) >0.05
Left renal parenchyma thickness (mm) 8.9 (0.9) 8.5 (0.8) >0.05
Left renal pelvis antero-posterior diameter (mm) 2.4 (0.8) 2.3 (0.6) >0.05SD: Standard Deviation
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levels caused no difference in basal bladdertension but high bilirubin concentrations caused adecrease in bladder tension. After potassiumchloride (KCl) application to tissues forcontraction of ureteral and bladder muscles,normal bilirubin caused 86.47.2% relaxation,high bilirubin caused 133.917.4% relaxation,which was statistically significant. In pre-contracted bladder muscles, normal and highbilirubin concentrations caused 35.32.2% and53.53.5% relaxation, respectively, which wassignificantly higher in high bilirubinconcentrations. As a result, they did not find anyeffect of hyperbilirubinemia on basal ureteraltension. But, on contrary hyperbilirubinemia mayalso worsen the outcome of pelvicaliceal dilatationrather than improve it, because it causesrelaxation of pre-contracted ureteral tension,namely ureteral peristalsis. On the other hand,they found that hyperbilirubinemia causeddecreased bladder muscle activity, in a dosedependent manner. They speculated that neonateswith hyperbilirubinemia might have a morerelaxed bladder which might result in lowerresistance for the renal pelvis and mightcontribute to the improvement of hydronephrosis.They discussed that recovery of antenatalhydronephrosis might be, not directly, but partlyassociated with decreased bladder resistance tothe urine flow[6].We therefore planned this study to investigatewhether relationship between serum bilirubinlevels and pelvicaliceal dilatations in the newbornbabies exists. However, in our study renal length,renal parenchymal thickness and renal pelvis APdiameter of both kidneys were not differentbetween hyperbilirubinemic andnormobilirubinemic newborns. So, it is thoughtthat hyperbilirubinemia might not have a directeffect in outcome of the pelvicaliceal dilatation.On the other hand, more relaxed bladder anddecreased ureteral peristalsis inhyperbilirubinemic neonates may result in urinarystasis. Urinary stasis is one of the most importantreasons for UTI[13,14]. Besides, the relationshipbetween UTI and hyperbilirubinemia has not beenclearly determined. A lot of study pointed out thatUTI was relatively frequent in neonates withhyperbilirubinemia[15-19]. Bacteriuria inasymptomatic neonates is approximately 0.7-

1.4%, however the prevalence of UTI is between5% and 11% in hyper-bilirubinemic neonates[15].UTI in hyperbilirubinemic neonates shows co-existence with anatomical abnormalities of theurinary tract infection such as vesicoureteralreflux, hydronephrosis and pelvicaliectasis[17,18].Interestingly, in a recent study, Xsinias et alreported that increased bilirubin level was relatedto renal damage in DMSA scintigraphy. Renaldamage was observed in 46.7% in their 30neonates with jaundice and UTI. Besides thesedifferent observations, the relationship betweenUTI and hyperbilirubinemia has not betweenclearly determined[19]. In our study, there was noUTI, neither in hyperbilirubinemic nor in healthyneonates.
ConclusionWe were not able to demonstrate any relationshipbetween serum bilirubin levels and renal pelvicdiameters and pelvicaliceal dilatations inhyperbilirubinemic neonates. So, it is thought thathyperbilirubinemia might not have a direct effecton outcome of the pelvicaliceal dilatations.Although we were not able to show associationbetween hyperbilirubinemia and pelvic diameters,as a limitation of our study, our study sample wassmall and we did not have follow-up data of theincluded babies. Further studies with largersample size are required to draw more preciseconclusions regarding this subject.
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