
ПРИЛОЗИ, Одд. мед. науки, XXXV 2, 2014                                                                                                                 МАНУ 

CONTRIBUTIONS. Sec. Med. Sci., XXXV 2, 2014                                                                                                          MASA 

 
ISSN 1857-9345 

UDC: 616.613-007.63-053.1 
 

 

 

CONGENITAL HYDRONEPHROSIS: DISEASE OR CONDITION? 

 

Mile Petrovski, Risto Simeonov, Lazar Todorovikj, Vladimir Chadikovski, Shaban Memeti, 

Branka Petrovska, Toni Risteski, Vesna Cvetanovska  
 

University Clinic of Paediatric Surgery, Medical Faculty, Ss. Cyril and Methodius University,  

Skopje, R. Macedonia 

 
Corresponding Author: Mile Petrovski, University Clinic of Paediatric Surgery, Medical Faculty, Vodnjanska 17, 

1000 Skopje, Tel. + 389 (0)2 3 14 70 43, E-mail: milep22@yahoo.com 

 

 

Abstract 
The aim of this paper is to address the dilemmas of the paediatric surgeon when facing an isolated, 

unilateral, congenital hydronephrosis and discuss the strategic options for the management of this 

condition.  

Congenital hydronephrosis, the most commonly diagnosed uropathy in children, is usually a benign 

and self-resolving condition. Nonobstructive hydronephrosis does not require operative treatment, 

while timely treatment is imperative for obstructive hydronephrosis before significant renal damage 

ensues. Managing congenital hydronephrosis is a challenging task. 

Thirty-two children with unilateral, isolated hydronephrosis and nonobstructed renography curves 

were followed up for 3 years.  

On the initial evaluation according to the grade of hydronephrosis: 22.6% were grade I, 54.8% grade 

II and 22.6% grade III. After 12 months of follow-up: 30% were grade I, 51.5% grade II and 18.5% 

grade III, respectively. After the three-year follow-up, there were no hydroneproses greater than 

grade II. The mean value of the separate GFR of the affected kidney at initial evaluation was 42.83%, and 

40.33% after three years. In three children the treatment was converted from conservative to surgical.  

Nonobstructive, congenital hydronephrosis is a benign condition not requiring any medical treat-

ment, but aggressive observation is indicated. 
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Introduction 

The term "hydronephrosis" is derived from 

the Greek words: hydro = water, nephros = kid-

ney and osis = condition. Hydronephrosis is a 

descriptive, anatomic entity, defined as an incre-

ased capacity of the renal collecting system, and 

signifies dilatation of the renal pyelon and/or 

calices of one or both kidneys [1]. The dilate-

tion of the upper urinary tract can result from: 

obstruction, vesicoureteral reflux, a diuretic phe-

nomenon or it can be the consequence of a spon-

taneous or operative resolution of a develop-

mental anomaly [2]. Thus, hydronephrosis is 

the most significant consequence of urinary 

tract obstruction. Clearly, though closely rela-

ted, hydronephrosis and obstruction are not 

synonyms and should not be used as such [3].  

Fetal uropathies are detected with ultra-

sound in 1% of adequately monitored pregnan-

cies, and 50% of these are hydronephroses [4].  

The kidneys compensate physiological 

stresses by renal vascular autoregulation, shifts 

in the glomerulo-tubular balance, compensatory 

renal hypertrophy and tubular hyperfiltration. 

In the face of urinary tract obstruction, mecha-

nical adaptive mechanisms (dilatation of the 

collecting system – hydronephrosis) add up to 

the physiological compensatory responses in 

order to create a reservoir and buffer the raised 

pressures generated by the obstruction. When 
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the physiological and anatomical limits of the 

adaptive responses are breached, a pathological 

condition develops [5]. In the non-obstructed 

urinary tract, the urine is transported throughout 

the whole physiological span, there are no de-

formational changes and the intraluminal pres-

sures are not elevated, therefore the muscula-

ture of the renal pelvis as well as the renal pa-

renchyma are not offended. The effects of the 

chronic obstruction are: hydronephrosis, atrophy 

of the renal parenchyma and decreased renal 

function [6]. Hence, the term obstructive uro-

pathy applies to the renal parenchymal damage 

caused by the presence of obstruction at any 

level of the urinary tract [7]. The decrease in 

the renal function cannot be simply attributed 

to the mechanical compression exerted by the 

retained urine. The contemporary understanding 

of the pathology is that the obstructive uropathy 

produces obstructive nephropathy via a haemo-

dynamic, cascade reaction which accounts for 

an ichemic injury [1]. The order of pathohysto-

logical events being: tubular dilatation, intersti-

tial fibrosis and tubular sclerosis.  

During the early phases of the develop-

ment of the embryo, the ureter becomes oblite-

rated by the epithelial proliferation. Recanalisa-

tion begins after the sixth week of gestation, 

starts in the middle portion and gradually pro-

gresses proximally and distally [8]. Transitory 

hydronephroses can be embryologically explai-

ned with the delayed disappearance of the 

Chwalla-like ureterovesical membranes, the em-

bryonal plicae and kinks, as well as the embri-

onal and aberrant blood vessels [1]. Taking such 

embryological reasoning into consideration: hyd-

ronephrosis, parenchymal atrophy and decre-

ased renal function observed postnatally in a 

kidney might in actuality be the residuum of 

some of the aforementioned embryologic distur-

bances which eventually resolved spontaneously, 

and in fact, the kidney may not be obstructed [9].  

Congenital hydronephrosis is one of the 

most common entities in paediatric urology 

practice. Its monitoring and management is a 

challenging clinical task on several levels. The 

most important question to be answered is whe-

ther the dilatation of the collecting system is a 

result of obstruction. If an obstruction cannot 

be precisely defined, two approaches emerge: 

one is based on expectation, follow-up for renal 

deterioration (which is clearly not the ideal so-

lution) and the other is employing diagnostic 

procedures to target the presence of obstruc-

tion. Furthermore, the paediatric urologist has 

to define the functional significance of the 

hydronephrosis; to choose between the options 

to operate or to manage the patient on conserva-

tive grounds; to decide the most suitable timing 

for surgical intervention; and finally to choose 

the most suitable modalities for follow-up. 

The aim of this paper is to address the 

dilemmas of the paediatric surgeon when facing 

unilateral congenital hydronephrosis and discuss 

the strategic options for the management of this 

condition, based on the established practical 

criteria. 

 

Material and method 

The analysed sample included 32 children 

aged from 0 to 14 years, with isolated, unila-

teral congenital hydronephrosis. Vesicoureteral 

reflux and subvesical obstruction were exluded 

in all patients with miction urethracystography. 

Transabdominal ultrasound was used to grade 

the hydronephrosis. The ubiquitous system pro-

posed by the Society of Fetal Urology in 1993, 

which grades hydronephrosis from 0–IV, was 

used as a grading system. In the patients with 

prenatally diagnosed hydronephrosis, the initial 

ultrasound exam was performed on the second 

postnatal day in order to avoid obtaining false 

negative results due to the expected low urinary 

output in the setting of the physiological dehy-

dration of the newborn. Dynamic renography 

was performed using 99m Tc-DTPA as a radio-

tracer, with the application of 1mg/kg Furose-

mide. We recorded: 1) The type of the genera-

ted curve for both kidneys before and after the 

application of the diuretic; 2) The halftime of 

contrast elimination (T1/2) in minutes; 3) The 

relative function of each kidney (separate GFR, 

or % of contribution to the global renal func-

tion); and 4) The difference in GFR between 

the healthy and the affected kidney in percent-

tage (%). The results obtained with diuretic 

radiorenography should delineate the presence 

or absence of obstruction. This is considered a 

gold standard. Unfortunately in more than one 

quarter of cases the results are equivocal. Our 

study included only the children with nonob-

structive renographic curves.  
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Ultrasound was repeated at 3, 6 and 12 

months after the initial evaluation and yearly 

during the successive two years of follow-up. 

Radionuclide imaging was performed at the 

initial evaluation and yearly thereafter.  

Children with hydronephrosis and no cli-

nical signs of urinary infection were simply 

observed. Children with symptoms and those 

with a positive urinary culture were treated with 

appropriate antibiotics.  

In three children the treatment strategy 

was converted to operative management due to 

severe urinary tract infections (two patients) 

and difference in the value of the separate 

GFR's of the affected and the healthy kidney 

greater than 10% coupled with progression of 

the hydronephrosis (one patient). 

 

Results 

The mean age of the children in the ana-

lysed group at presentation was 18 months. 

Twenty children were boys and 12 were girls. 

Hydronephrosis was left-sided in 18, and right-

sided in 14 patients. Prenatally diagnosed hydro-

nephrosis was the motive for paediatric urolo-

gical consultation in only 12 patients. Other pati-

ents were brought to medical attention with the 

following presenting symptoms: palpable flank 

mass (1); abdominal pain (5); gastrointestinal 

symptoms (8); urinary tract infection (3) and 

haematuria (3).  

On the initial evaluation according to the 

grade of hydronephrosis: 22.6% were grade I, 

54.8% grade II and 22.6% grade III. After 12 

months of follow-up: 30% were grade I, 51.5% 

grade II and 18.5% grade III, respectively. After 

the three year follow-up, there were no hydro-

nephroses greater than grade II. According to 

these results, there is a residual hydronephrosis 

not requiring surgical treatment in almost all 

children, with the most common being grade II. 

The mean value of the separate GFR of 

the affected kidney at initial evaluation was 

42.83%, and 40.33% after three years. The 

recorded decrease in the function of the affect-

ted kidneys is considered insignificant accor-

ding to the literature [10, 11]. In three children 

the renal function improved by 12%, 13% and 

28%, while in the rest the renal function was 

stabile (in the range of -5% to +28%). In the 

three patients who were initially treated con-

servatively and were operated later on, Hynes-

Anderson pyeloplasty was performed. 

 

Discussion 

Until the eighth decade of the last cen-

tury, children diagnosed with hydronephrosis 

presenting with abdominal mass, urinary infec-

tion, haematuria or renal colic, were unequivo-

cally considered to have a ureteropelvic obstruc-

tion, and as such were inevitably subjected to 

surgical treatment. The technological prolifera-

tion of the ultrasound techniques and their imple-

mentation in the standard antenatal screening 

praxis led to increased diagnosis of urinary tract 

dilatation (in up to 1% of the monitored preg-

nancies, half of which were isolated hydrone-

phroses) [4]. Furthermore, it revealed a large 

discrepancy between the incidence of detected 

hydronephroses and the well determined inci-

dence of ureteropelvic junction stenoses (1 : 1500 

children) [12]. In the material we presented, 

hydronephrosis was diagnosed prenatally in 

only 12 children (37.5%). As a comparison, in 

most of the developed countries the detection 

of hydronephrosis during pregnancy exceeds 

90% [13]. 

Transient, physiological hydronephrosis 

is by far the most common form detected ante-

natally. It constitutes up to 76% of all cases 

[14, 15]. The majority of antenatal hydronephro-

ses resolve spontaneously in the third trimester 

of pregnancy and early infancy [16–18]. The 

explaining mechanism of this spontaneous reso-

lution lies in the transitional (antenatal, postnatal) 

renal physiology and the histo anatomy of the 

developing ureter. The production of urine by the 

foetus begins from the tenth week of gestation. 

During this phase the basic role of urine pro-

duction is participation in the amniotic fluid, as 

an essential factor contributing to the develop-

ment of the lungs. On the other hand, the basic 

renal functions are accomplished through the 

placenta. Although the foetal kidney is the pre-

cursor of the postnatal kidney, they differ from 

a physiological standpoint and they also res-

pond to obstruction in a distinct manner [19, 

20]. Some of the possible explanations for the 

spontaneous resolution of hydronephrosis in-

clude: 1) Foetal urine production is 4 to 6 times 

greater compared to the postnatal production, 

due to the differences in renovascular resis-
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tance, glomerular filtration rate and the con-

centration ability, causing the effect of dila-

tation, similar to the diuretic phenomenon en-

countered with diabetes insipidus; 2) The in-

creased compliance of the ureter, owing to its 

tortuous configuration and the difference in 

deposition of collagen and elastin fibres. Both 

of these conditions resolve pre- or postnatally 

and can therefore be the reason for transient 

hydronephrosis; 3) Persistent ureteral plicae; 4) 

Delayed establishment of normal peristalsis 

[21, 22]. Partial obstructions can further be com-

pensated by renovascular autoregulation, chan-

ges in the glomerulo-tubular balance or com-

pensatory renal hypertrophy. The mechanical 

compensatory mechanism consists of dilatation 

of the collecting system (hydronephrosis) in 

such a manner that equilibrium is achieved: the 

dilated pyelon has increased compliance and 

low intrapelvic pressure so it easily counteracts 

the increased volume.  

Finally, some of the prenatally and post-

natally diagnosed hydronephroses are obstruct-

tive. According to the literature 10–20% of the 

prenatally diagnosed hydronephroses will even-

tually require surgical treatment [23]. 

A significant ureteropelvic junction ste-

nosis accounts for approximately 10% of pre-

natal hydronephroses [24]. Ureteropelvic junc-

tion obstruction can be caused by extrinsic 

(bands, kinks or aberrant vessels), intrinsic (ste-

nosis, discontinuity of the muscle layer with 

the presence of aperistaltic ureteral segment) or 

combined causes. Ureterovesical junction ob-

struction constitutes about 4% of the causes of 

neonatal hydronephrosis. Posterior urethral val-

ves, multicystic dysplastic kidneys and urete-

rocele constitute between 2% and 4% of the 

cases [24]. Vesicoureteral reflux is found in 

33% of cases of prenatal hydronephrosis [23]. 

Males predominate in the last group, and some 

series report up to 65% spontaneous resolution 

of hydronephrosis in these infants, including a 

remarkable number of severe grades IV and V 

reflux [24]. 

If viewed as anatomic entity, hydroneph-

rosis is a benign condition. Obstruction which 

leads to obstructive uropathy on the other hand 

seriously impinges on renal function. Thereby 

arises the need to distinguish these two entities. 

The task could be easily solved by adding the 

appropriate diagnostic tool to the equation. 

Unfortunately, the modern medicine of our 

time lacks such a gold standard. Attempts have 

been made to tackle the dilemma by various 

eminent schools of thought. Back in 1975, Ma-

yor et al. [26] conducted an elegant study inclu-

ding children with bilateral and unilateral ob-

struction, and concluded: 1) If the obstruction 

is addressed surgically before the child turns 12 

months of age, the renal function will improve; 

2) If an operation is conducted between the 

first and second years of life, the renal function 

will arrest the deterioration path; 3) Children 

older than 2 years of age are expected to expe-

rience progressive worsening of the renal func-

tion despite operative intervention. Motivated 

by the former acknowledgements, in 1984 King 

et al. [2] conducted pyeloplasties in newborns 

with prenatally verified hydronephrosis and ob-

structive type of renography curves, obtaining 

excellent results. Nevertheless, their approach 

was criticised since it was not clear whether the 

result reflect the effect of the operative treat-

ment or the spontaneous resolution of the hydro-

nephrosis. 

In the attempt to limit the number of ope-

rated children Ransley et al. [27], included the 

separate function of the affected kidney (GFR) 

as a decision-making criterion. They arbitrarily 

choose the separate function (renographic mea-

surement of GFR) > 40% to be the criterion to 

treat conservatively. Also, the loss of > 10% of 

the separate function during follow-up would 

indicate operative treatment. Other authors have 

different opinions on the value of GFR for the 

affected kidney as a marker for conservative 

treatment. According to Blyth [28] the limit is 

35%, while Kass et al. [29] take 45% of obtain-

ned separate function to be the value indicative 

for conservative treatment. In 1998, Ransley, 

Dhillon et al. [30] deepened their research, 

striving to identify children with good function 

(> 40%) who would require operative manage-

ment later on. By measuring the antero-poste-

rior diameters of the renal pelvis, they demon-

strated that all children with renal pelvis dia-

meters < 12 mm will improve spontaneously, 

while those with diameters > 50 mm will even-

tually require operative treatment. The expecta-

tive approach was radicalised by Koff [31], 

who treated 107 infants with hydronephrosis 
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conservatively, irrespective of the degree of 

hydronephrosis on the ultrasound and urography, 

the value of separate GFR, or the type and T1/2 

of the renography curve. Koff based his study 

on the assumption that the reduced percentage 

of the separate GFR is the result of the intra-

uterine change of the hydronephrotic kidney, 

and it does not point to whether the obstruction 

has spontaneously resolved or not. Of the 107 

infants in this series, seven required surgical 

intervention (6 of the group with good parame-

ters according to the other authors, and 1 from 

16 in the group with unfavourable parameters).  

 Based on the presented literature and 

the results we obtained from our study, we re-

commend an algorithm for follow-up and mana-

gement of children with prenatally diagnosed 

hydronephrosis (Figure 1).

  

 

Figure 1 – Management of antenatally diagnosed hydronephrosis. US = ultrasound; MCUG = miction (voiding) 

urethrocystography should be performed in the newborns with hydronephrosis to exclude vesicourinary reflux  

and subvesical obstruction; DRRG = diuretic (dynamic) radiorenography 

 
The criterion for the diagnosis of obstruc-

tion in a hydronephrotic kidney should be an 
obstructive curve generated with dynamic reno-
graphy. For children with nonobstuctive hydro-
nephrosis another parameter should be added to 

the algorithm: the GFR value of the affected 
kidney. Separate GFR values of < 10% should 
indicate a DMSA scan, and a nephrostomy or 
nephrectomy would be employed according to 
the results of the scan (Figure 2).

 

 

Figure 2 – Management of the child with unilateral, congenital hydronephrosis. GFR = separate glomerular 
filtration rate; US = ultrasound; DMSA = dimercaptosuccinic acid radionuclide scan 
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The borderline value for the GFR in the 

proposed schematic treatment is 35%. If GFR 

< 35% reevaluation should follow after 3 

months. If the function does not improve, these 

children should be operated regardless of other 

findings. We justify this seemingly radical atti-

tude because of the frustrating truth, that while 

no gold standard to determine the presence of 

obstruction exists, further deterioration could 

lead to complete afunction. In this scenario, ope-

rative treatment not only removes the obstruc-

tion, but also allows for the activation of the 

renal potential. This potential does not solely 

apply to regenerative changes, but to the actual 

'awakening' of the inherent potential of the kid-

ney to grow and develop. Since this is a quality 

somehow unique to the period of infancy, such 

a radical approach may not be obligatory in 

older children. In cases of GFR > 35% children 

should be followed up according to the sche-

me: ultrasound at 3, 6, 12 months after initial 

presentation, and yearly thereafter. Diuretic reno-

graphy is performed during the initial work-up, 

and yearly thereafter. Of course, the emergence 

of clinical symptoms dictates additional investi-

gations in accordance with the clinical context. 

If, during observation, the difference in sepa-

rate GFR is > 10%, coupled with progression 

of the hydronephrosis on US (exactly the case 

in one of our patients) or significant clinical 

symptoms are present (two children in our group 

with severe urinary tract infections) surgical 

treatment is indicated.  

 

Conclusion 

The key to the appropriate management 

of children with isolated, unilateral congenital 

hydronephrosis is to select patients correctly for 

operative or expectative treatment, therefore 

aggressive observation is recommended. With 

the proposed strategic approach we hope that 

we will get one step closer to reaching the ideal: 

not one unnecessary surgery plus and not one 

single kidney lost. 
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Целта на овој труд е да се презентираат 

дилемите на детскиот хирург кога се сретнува 

со изолирана, унилатерална, конгенитална хидро-

нефроза, како и да се обработат стратегиските 

опции за справување со оваа состојба. 

Конгениталната хидронефроза e најчесто 

дијагностицирана уропатија кај децата. Во нај-

голем број случаи претставува бенигна, самоли-

митирачка состојба. Неопструктивната хидро-

нефроза не бара оперативен третман, додека кај 

опструктивните хидронефрози навремениот трет-

ман е императив за да се одбегне сигнифи-

кантно ренално оштетување. Менаџирањето на 

конгениталната хидронефроза претставува кли-

нички предизвик. 

Студијата опфаќа деца со изолирана, уни-

латерална хидронефроза и неопструктивни радио-

ренографски криви, следени во период од три 

години.  

По првичната процeна, 22,6% од хидро-

нефрозите беа од прв степен, 54,8% од втор 

степен, а 22,6% беа од трет степен. По 12 месе-

ци, 30% беа од прв степен, 51,5% од втор сте-

пен, додека 18,5% беа од трет степен. По три-

годишно следење, ниедна од резидуалните хид-

ронефрози не беше поголема од втор степен. 

Средната вредност на сепарантната GFR на за-

сегнатиот бубрег изнесуваше 42,83% при првич-

ната процена и 40,33% по три години. Кај три 

деца беше направена конверзија од конзерва-

тивен во хируршки третман.  

Неопструктивната, конгенитална хидронеф-

роза е бенигна состојба којашто не бара третман, 

но индицирано е агресивно следење на овие деца. 

 
Клучни зборови: конгенитална хидронефроза, трет-

ман, дете.

 

 


