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Abstract 
Antenatal hydronephrosis is prenatal ultrasonography's most often detected urologic 

anomaly. Its etiology is quite variable ranging from mild abnormalities of the urinary 

system such as transient hydronephrosis to more significant ones such as ureteropelvic 

junction obstruction (UPJO) or high-grade vesicoureteral reflux (VUR). UPJO comprises 

the most encountered etiology of antenatal hydronephrosis with variable postnatal clinical 

scenarios ranging from complete resolution to the need for surgical intervention. The 

therapeutic approach for antenatal hydronephrosis caused by UPJO has undergone a 

dramatic shift from primary surgical intervention to initial conservation and elective 

surgery when indicated. Although there is a consensus that sustained increase in the grade 

of hydronephrosis, significant loss in differential renal function, and the existence of 

symptoms (such as recurrent UTI, nausea, vomiting, and cyclic flank pain) are reasonable 

indications of surgical need, precise cutoffs for the previous factors are still debated. This 

review aims to argue this debate and offer an overview of the antenatal and postnatal 

evaluation of antenatally detected ureteropelvic junction obstruction. 
Keywords: Anteroposterior diameter, Differential renal function, Pyeloplasty 
Abbreviations: ANH: antenatal hydronephrosis; APD: Anteroposterior diameter; CAP: 

continuous antibiotic prophylaxis; DFR: differential renal function; (MeSH): Medical 

Subject Headings; SFUG: Society for Fetal Urology Grade; UTD: Urinary Tract Dilation; 

UTI: urinary tract infection; UPJO: ureteropelvic junction obstruction; VUR: vesicour-

eteral reflux. 

 

Introduction 
UPJO is considered to be the most prev-

alent etiology of neonatal hydroneph-

rosis . Its incidence is about 1:1500 wi-

th a male-to-female ratio of 2:1. A dram-

atic change has occurred in the manag-

ement strategy of ANH caused by UPJO 

from operative intervention to initial fol-

low-up and elective surgery when indic-

ated because of the high likelihood of 

spontaneous resolution 
(2)

. Indications for 

intervention and its timing are still cont-

roversial, and a lack of agreement exists 

about the ability of different imaging 

modalities to detect obstruction precisely 

or to select patients who will need surg-

ery 
(3)

.  

 Variable indications for surgical interv-

ention for UPJO have been reported in 
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the literature including 1) Increased AP-

D and urinary tract dilation on serial 

ultrasonography. 2) Unilateral UPJO wi-

th < 40 % DFR on diuretic renograms or 

there is sequential loss in DFR >10 %. 3) 

Bilateral severe UPJO with cortical thin-

ning or impairment of overall renal func-

tion. 4) Obstructive renographic curve 

with abdominal swelling or recurrent 

UTI. 5) Parental choice in those children 

who require prolonged follow-up with 

frequent imaging 
(4-6)

. 
 

A major challenge in managing those pa-

tients in clinical practice is to pick up 

patients who require early intervention 

to preserve their renal function, from 

those in whom conservation is suitable 

as spontaneous improvement will occur 

without any deterioration of their renal 

function 
(7)

. The clinician’s role is to 

counsel the parents and to determine in 

which cases obstruction will eventually 

lead to renal damage and, thus, pretend 

surgical need, or to know which cases to 

monitor more aggressively 
(4)

. This rev-

iew aims to discuss the debate about 

different surgical predictors and offer an 

overview of the antenatal and postnatal 

evaluation of antenatally detected UPJO. 

 

Methods 

This is a non-systematic review of the 

literature mainly focusing on antenatal 

hydronephrosis caused by Ureteropelvic 

Junction Obstruction and the contro-

versies of its management.  Healthcare 

Databases were used for searching 

(inception to March 2021). The search 

was done using Medical Subject Head-

ings (MeSH) terms: “Antenatal hydro-

nephrosis – Ureteropelvic junction obstr-

uction - Anteroposterior diameter – Diff-

erential renal function – Pyeloplasty”. 

Only articles in English were used.  
 

Prenatal evaluation 
Nowadays, ultrasonographic examin-ati-

on is routinely carried out during pregn-

ancy. The average rate of examination is 

usually two for low-risk and four for 

high-risk patients 
(8)

. An anteroposterior 

diameter (APD) value of ≤ 4 mm in the 

2
nd

 and ≤ 7 mm in the 3
rd

 trimester are 

the most widely agreeable cut points for 

prenatal ultrasonography. In 1993, the 

Society of Fetal Urology (SFU) provided 

a simple grading system encompassing 

mild, moderate, and severe antenatal 

hydronephrosis depending on the APD 

measurement during the 2
nd

  and 3
rd

  

trimesters (Table 1) 
(9)

. 
 

Table 1: Grading of ANH by APD correlated with gestational age: 

Degree of 

Hydronephrosis 

Anteroposterior Diameter (APD) 

2
nd

 Trimester 3
rd

 Trimester  

Mild 4 - < 7 mm 4 - < 9 mm 

Moderate 7 - ≤ 10 mm 9 - ≤15 mm 

Severe  >10 mm >15 mm 
 

A recent classification of antenatal urin-

ary tract dilatation (UTD) has been 

published taking into consideration the 

degree of calyceal dilatation, renal pare-

nchymal thickness and quality, bladder, 

and ureteral anomalies plus the value of 

APD (Table 2) 
(8).

 The course of anten-

atally detected UTD is quite variable, it 

can resolute before delivery, stay stable 

or progress. The probability of resolution 

is linked to the value of the APD at the 

1
st
 postnatal examination. Accordingly, 

follow-up ultrasonography during the 3
rd

 

trimester in patients with moderate to 

severe hydronephrosis is advised. 
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Table 2: Antenatal UTD classification system: 

 

Ultrasound finding 

Antenatal 

UTD A1     UTD A2-3  

APD 4 -< 7 mm (< 28 W) 

7 - < 10 mm (≥ 28W) 

≥ 7 mm (< 28 W) 

≥ 10 mm (≥ 28W) 

 

Calyceal dilatation 

                        Central 

                        Peripheral 

 

Yes or no 

 

Yes 

 

No Yes  

Parenchymal thickness Normal Abnormal  

Parenchymal appearance Normal Abnormal  

Ureter (s) Normal Abnormal  

Bladder Normal Abnormal  

Unexplained oligohydramnios No  Yes   
 

      
A strong correlation is usually present 

between progressive antenatal UTD and 

significant postnatal urologic anomalies 
(10).

 Several authors have evaluated infa-

nts postnatally based on their antenatal 

ultrasonographic examinations. Coplen 

et al. 
(11) 

stated that when an APD value 

of 15 mm is taken as a cut point, it can 

correctly diagnose obstruction with spe-

cificity and sensitivity of 82% and 73%, 

respect-ively. Furthermore, it was 

noticed that the higher the value of the 

APD, the most probably it to be caused 

by an obstructive anomaly and the lower 

the rate of spontaneous resolution 
(12)

. 

Also, a meta-analysis done by Lee et. al. 

revealed that the degree of UTD acco-

rding to the SFU classification is consi-

stent with urological anomalies, except 

for VUR 
(13).

Figure 1 
(14) 

demonstrates a 

protocol for the management of ante-

natally diagnosed hydronephrosis. Acco-

rdingly, in patients with isolated unila-

teral hydronephrosis in the 2
nd

 trimester, 

the ultrasonographic examination should 

be performed once more in the 3
rd

 

trimester; and if APD is > 15 mm, the 

postnatal ultrasonographic examination 

should be done within 3– 7 days after 

birth. If ANH  is mild to moderate in the 

3
rd

 trimester, it is better to do a postnatal 

ultrasonographic examination one week 

postnatal. If the APD is < 7 mm, another 

examination with ultrasonography at age 

of 3 to 6 months is usually sufficient. In 

the case of bilateral hydronephrosis, the 

most critical point is the presence or 

absence of oligohydramnios. If no oligo-

hydramnios is present, serial ultrasono-

graphic examinations should be done 

every 2 to 6 weeks 

.  
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Figure 1: Evaluation of antenatal hydronephrosis  

Postnatal evaluation 
Ultrasonographic examination of the uri-

nary system is the first standardized eva-

luation method for infants with anten-

atally detected hydronephrosis. It is a si-

mple non-invasive method that can prov-

ide reliable data about the renal size, par-

enchyma, pelvicalyceal system dilatatio-

n, and lower tract anomalies if present. 

Several grading systems have been stan-

dardized for categorizing the UTD on 

postnatal ultrasonography. In 1978, a 

simple descriptive system that has cate-

gorized renal pelvicalyceal dilation into 

mild, moderate, and severe 
(15)

.  In the 

early 1990s, the SFU stated a semi-qua-

ntitative system (Figure 2) for ultrason-

ographic grading of hydronephrosis dep-

ending on the grade of pelvicalyceal dil-

atation and considering the quality of the 

renal parenchyma 
(9)

. Recently, a new m-

ultidisciplinary classification system that 

included multiple ultrasonographic para-

meters (Table 3) for grading UTD has 

been reported 
(8, 10)

. However, the applic-

ation of these systems in clinical practice 

requires further validation in a large nu-

mber of patients and training for both 

clinicians and radiologists. 
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Figure 2: The Society for Fetal Urology (SFU) grading system. 

 
 

Table 3: Postnatal UTD classification system: 
 

Ultrasound finding 

Postnatal (> 48 hours)  

UTD P1     UTD P2 UTD P3 

APD 10 -< 15 mm  ≥ 15 mm ≥ 15 mm 

Calyceal dilatation 

                        Central 

                        Peripheral 

 

Yes 

 

Yes 

 

Yes 

No Yes Yes 

Parenchymal thickness Normal Normal Abnormal 

Parenchymal appearance Normal Normal Abnormal 

Ureter (s) Normal Abnormal Abnormal 

Bladder Normal Normal Abnormal 
       
Documented prenatal ultrasonography is 

not available for all patients in current 

clinical practice. Parental history of 

prenatal urinary tract problems may be 

the only evidence, without any addition-

nal information. All patients with docu-

mented or history of ANH should be 

examined by ultrasonography after birth. 

However, a normal initial postnatal ultr-

asonographic examination may be fallac-

ious. Aksu et al. 
(16) 

reported that 45% of 

the infants with a normal initial postnatal 

examination had an abnormal finding at 

follow-up ultrasonography. 

Consequently, infants with ANH should 

have second postnatal ultrasonography 

to be done even if there was no abnorm-

ality in the first one. The ideal timing for 

the 1
st
 ultrasonographic examination is 

after the 1
st
 week of life to avoid the ini-

tial period of neonatal dehydration and 

2
nd

 one is usually preferred one month 

later 
(17, 18

).  

In addition to ultrasonography, the diu-

retic renogram is an integral part of the 

evaluation of infants diagnosed with 

UPJO. It is the most valuable technique 

that can determine the severity and func-
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tional significance of obstruction 
(19)

. It 

can provide quantitative data regarding 

differential renal function even in hydr-

onephrotic renal units. It is better to be 

performed 6-8 weeks after birth allowing 

for sufficient renal maturation. In add-

ition to the DRF, the diuretic renogram 

provides another advantage as a non-

invasive method for the detection of 

obstruction depending on the T1/2 value 
(20) 

or the shape of the renographic curve.  

The idea of using certain urinary bioma-

rkers that can detect obstruction and re-

nal damage is appealing. In the last yea-

rs, efforts were to evaluate certain biom-

arkers in infants with ANH, especially in 

UPJO. For example, the epidermal gro-

wth factor, monocyte chemotactic pept-

ide, and transforming growth factor β1. 

Urinary polypeptides were capable to 

pretend the clinical outcome in infants 

with UPJO 
(21)

. Nowadays, the ideal role 

of these biomarkers in clinical practice 

has yet to be settled but shortly it may 

have a decisive role in the evaluation of 

those patients 
(22)

. 
 

Discussion and Clinical Implications 
Expectant management for antenatally 

diagnosed UPJO has been advocated by 

many authors 
(23-25) 

and has become a 

standard at many centers. The main goal 

of follow-up in those patients is to avoid 

unnecessary surgeries with maintenance 

of their renal function. The argument for 

that is the high liability for spontaneous 

resolution in many cases. Most of this 

improvement is expected to happen in 

the 1
st
 year after birth (26). On the other 

hand, the decisive problem with nonope-

rative management is to recognize infa-

nts in whom renal function will deteri-

orate if not managed surgically.  

The decision to intervene while on cons-

ervative management also varied in 

different studies. In a study done by 

onen, surgical intervention was advoca-

ted for progression of hydronephrosis, 

DFR loss, and a combination of both (5). 

In another study, surgery was advocated 

for those who had; progression of hydro-

nephrosis, a drop in the DFR  > 10% in 

subsequent studies, or symptomatic cas-

es such as febrile UTI (6). The rate of sur-

gical intervention also varied in different 

studies, some studies have reported a 

rate of intervention as low as 11.8% (5) 

23% (4), and 24 % (6) others as high as 

38 % (27), 48% (28) and 52 % (3).  

The value of ultrasonography in identif-

ying children at risk of surgery has been 

reported in many studies (8, 28-31).  Ha-

fez et al. stated that the progression of 

hydronephrosis on two sequential exam-

inations is associated with renal function 

loss(29). Furthermore, Babu et al. stated 

that 80% of patients having antenatally 

diagnosed UPJO with SFUG 3-4 and 

obstructed renogram had renal function 

loss during follow-up (32). However, 

neither the SFU grade nor the APD is 

ideal for assessing the riskiness of hydr-

onephrosis (30); especially in cases with 

intrarenal pelvis as in such situations, 

lower APD values are associated with 

higher parenchymal affection. The appli-

cation of the UTD risk stratification syst-

em (8) can aid in making the decision 

easier, especially in low and high-risk 

groups. As the parenchymal quality 

(thickness and appearance) are taken into 

consideration this can provide a more 

realistic correlation between the anatomy 

and function.   

The initial DFR has been utilized as an 

indicator for surgical intervention with 

different cutoff values, some have used a 

value of 35 % 
(4)

, while others used a 

cutoff value of < 40 
% (3, 33)

. Also, a prog-

ressive decrease in the DRF has been 

used as an indicator for surgery. The 

cutoff ranged from > 5
% (3)

, to > 10% 
(4, 

6
). However, the employment of a 
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diuretic renogram in assessing neonatal 

hydronephrosis is not without drawb-

acks. This is still a debatable issue as 

there are some drawbacks regarding 

renography in the assessment of renal 

obstruction in children. For instance, the 

lack of renal maturation in the 1
st
  year 

of life, assessment of renal function 

during that period may be inaccurate 
(34)

. 

Also, in bilateral cases, the use of DRF 

as an indicator for an obstructive injury 

requires specification because there is no 

normal control renal unit 
(30)

 

 In a study done by Duong et. al. 
(35)

 

comparing ultrasonographic parameters 

with diuretic renogram results for 

assessment of patients in whom diuretic 

renogram is borderline. They reported 

that a normal cortical thickness, APD < 

30 mm, and calyceal dilatation of < 10 

mm were more likely to be associated 

with a normal DFR and patent renal 

drainage. Accordingly, they recomm-

ended that only infants with APD > 30 

mm major calyceal dilatation (> 10mm), 

and/or parenchymal thinning should 

have a diuretic renogram. Thus, it seems 

reasonable to follow infants with APD 

20–30 mm closely and to perform a 

diuretic renogram on infants with APD > 

30 mm. 

 Several authors have studied the 

relationship between different evaluation 

factors (e.g., APD, cortical thickness 

DFR, and UTI) and the need for surgical 

intervention. For instance, APD was 

found to be a significant predictor of 

surgical need in a univariate analysis 

done by Dias et al., 
(31)

. Also, Longpre et 

al., found that the initial APD was the 

only independent predictor of surgery 
(6)

. 

Furthermore, urinary tract infections 

have been proposed as an indication for 

surgery in several studies 
(6, 27, 32)

.  In a 

multivariate analysis done by Arora et 

al., the only independent predictors for 

surgical intervention were the initial 

APD and initial DRF. While Cortical 

thickness and SFU grade 4 hydronep-

hrosis were not 
(4)

. Regarding the APD 

value, different cutoff values have been 

used as predictors for surgery in the 

literature. Some authors have reported a 

low cutoff value of 16 mm 
(31)

 and 20 
mm 

(28)
. While others reported a slightly 

higher cutoff value of 24.3 mm. 
 

Conclusion  
No single approach is ideal for all pat-

ients. The approach of “surgery for all” 

can expose many children to unnece-

ssary interventions. While the approach 

of “conservation for all” can result in 

irreversible renal function loss.  
Initial conservative management can be 

safely offered for cases of antenatally 

diagnosed UPJO unless there is a prove 

of renal injury on initial assessment. For 

those patients who are on conservative 

management, meticulous follow-up is 

required to discover those who will 

develop an obstructive injury, with the 

initial APD and DFR being the most 

commonly used predictors for surgical 

intervention. 
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