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With the advent of fetal ultrasound,
antenatal hydronephrosis is being
diagnosed frequently. Studies [1-7] have
shown that fetal vesico-ureteric reflux

(VUR) is too benign a condition to warrant an invasive
voiding cysto-urethrogram (VCUG). The revised
guidelines published by the Indian Society of Pediatric
Nephrology (ISPN) recommend a VCUG to be
performed in all patients with unilateral or bilateral
hydronephrosis with renal pelvic antero-posterior
diameter (APD) >10 mm, hydronephrosis of Society for
Fetal Urology (SFU) grade 3-4, or ureteric dilatation [8].
We audited the hospital records over a four-year period of
following ISPN recommendations, and assessed the
utility of invasive tests like VCUG in neonates with
antenatal hydronephrosis.

METHODS

Records of all neonates who presented with antenatal
hydronephrosis between January 2013 and December
2016 were evaluated.  These neonates had been managed
with a uniform protocol as per ISPN [8]. Records were
audited to look for the patient gender, ultrasound factors
(unilateral/bilateral, presence/absence of hydroureter)
and radiological findings on VCUG (abnormal/normal).
Treatment data were obtained from records to identify
significant abnormalities that warranted medical or
surgical treatment.

Those who were detected to have posterior urethral
valves (PUV) on early VCUG underwent cystoscopic
fulgration after stabilization. Those diagnosed to have
VUR on late VCUG were started on continuous antibiotic
prophylaxis. In the remaining, a Diuretic renography was
performed at 6-8 weeks of life to assess renal function
and drainage; those with persistent obstructive pattern
and reduction in split renal function underwent surgical
intervention.

APD from initial USG was correlated with diuretic
renography  findings to determine mean APD in those
with obstruction. APD value, two standard deviation
below the mean was used to determine how many could
have avoided diuretic renography. Based on the findings,
Numbers Needed to Harm (NNH) was calculated.
Statistical analysis was performed using Fisher’s exact
test and P value less than 0.05 was considered significant.

RESULTS

Among 310 neonates evaluated for antenatal
hydronephrosis over the 4 year period, after excluding
those with incomplete record, a total of 290 were
evaluated (180 males; bilateral 130) (Fig. 1). The median
(range)  follow-up was for 2 (1-4) years. All the patients
underwent VCUG; 93 (32%) had abnormalities detected
on VCUG. In boys with bilateral hydro-uretero-
nephrosis, PUV was demonstrated in 100%. In the
presence of bilateral hydronephrosis (without
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hydroureter) only 24% had an abnormal VCUG. In the
presence of unilateral hydronephrosis, only 5% had an
abnormal VCUG and none warranted an intervention.
Presence of hydroureter was significantly associated with
an abnormal VCUG (65% vs11%, P=0.001) (Table I).

All patients with normal VCUG (n=197) underwent
Diuretic renography, and an obstructive pattern was
identified in 60 (20.5%). The mean (SD) APD in those
with obstructive pattern was significantly higher than in

TABLE I ASSOCIATION OF POSTNATAL ULTRASONOGRAPHIC
FINDINGS AND INVASIVE INVESTIGATIONS IN
ANTENATALLY-DETECTED HYDRONEPHROSIS

USG criteria Voiding Cystourethrogram (n=290)

Abnormal Not Abnormal

Hydroureter 73 (65%) 40 (35%)
No hydroureter 20 (11%) 157 (89%)

Renogram Findings (n=197)

Obstructive pattern No obstruction seen
APD ≥20 mm 58 (93.5) 4 (6.5)
APD <20 mm 2 (1.5) 133 (98.5)

All values in No. (%); APD: Antero-posterior diameter of renal pelvis;
USG: Ultrasonography.
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VCUG – voiding cystourethrogram; APD – antero posterior diameter of renal pelvis; USG – ultrasonogram; HUN – hydroureteronephrosis;
VUR – vesicoureteric reflux; PUV – posterior urethral valve; SFU – society of fetal urology.

FIG. 1 Algorithm (based on the present study) to limit invasive tests during post natal evaluation of neonates with fetal hydronephrosis.

←→

those without obstruction [26 (2.9) vs 14 (2.5) mm;
P=0.001]. Obstructive pattern was significantly more
common in those with APD ≥20 mm [93.5% vs 1.5%,
P=0.001] (Table I). The two patients with APD <20 mm
remained stable without any need for surgery, and 43
(74%) of those with APD ≥20 mm had drop in split renal
function and underwent a pyeloplasty.

One in two patients would be harmed by the
unnecessary voiding cystourethrogram in the absence of
hydroureter and unnecessary diuretic renogram when
APD <20 mm.  A total of 11/290 (3.8%) encountered
problems related to VCUG (hematuria 4, dysuria 4,
urinary retention 2, urosepsis 1) and 22/197 (11%) due to
diuretic renography (multiple venous access 12, sedation
issues 7, repeat study 3).

DISCUSSION

In this medical record review, we found that in the absence
of hydroureter a chance of finding a significant abnormality
(grade 3-5 VUR) in VCUG is 11%. Similary in those with
APD <20 mm, the chance of finding a significant
obstruction in Diuretic renography is only 0.5 %.

Mears, et al. [3] felt a more conservative approach to
the postnatal investigation of antenatal hydronephrosis did
not result in any missed damaged kidneys. Erickson, et al.
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[13] reported that no cases of SFU III hydronephrosis have
required surgery, whereas, only 50% of children followed
conservatively required surgery in another report [14].
Lee, et al. [15] showed  that by using ultrasonography
criteria 63% VCUGs could have been avoided. The SFU
guidelines have suggested an individualized approach,
based on multiple sonographic factors like laterality,
ureteric dilatation, bladder wall thickening and urethral
dilatation [7].

On the basis of our findings we propose an algorithm
(Fig. 1) to limit the number of invasive investigations like
VCUG or Diuretic renography in those with ANH. We
suggest that those without hydroureter could be spared a
VCUG unless they develop a UTI. Similarly, those with
<20 mm APD, Diuretic renography is reserved for those
with worsening hydronephrosis. One essential caveat in
this recommendation is the availability of an experienced
pediatric sonologist who can pick up a hydroureter or
measure APD properly. This protocol is based on a single
center data. Further larger studies covering multiple
centers would be able to throw more light on the extent of
evaluation required in neonates with antenatal
hydronephrosis.
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WHAT THIS STUDY ADDS?

• Ultrasonographic criteria (absence of hydroureter and APD <20 mm) could help in avoiding invasive tests like
voiding cystourethrogram and diuretic renogram.


