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Primary obstructive megaureter in children; 10 years’ 
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Original Article

Introduction: Primary obstructive megaureter (POM) is a congenital dilatation of the ureter due to an 
adynamic segment of vesicoureteric junction obstruction. Surgical intervention is needed if  nuclear scan 
shows obstructive curve. We analyzed our data and outcome of conservative and surgical treatment in 
such cases at our tertiary care hospital.
Materials and Methods: We evaluated all cases of POMs during the study period. Investigations 
included ultrasonography (USG), voiding cystourethrogram, diethylene pentacetic acid (DTPA) scan, and 
dimercaptosuccinyle  acid  scan.  In  antenatal  cases,  any pelvic  dilatation ≥12 mm after  6 weeks were 
subjected  to  reonography.  Patients with  anterior‑posterior  pelvic  diameter  (APPD) ≥12 mm had  to 
undergo DTPA scan to look for DRF and drainage. Follow-up USG was done in all cases of mild-to-moderate 
hydroureteronephrosis, with APPD <12 at 3 months interval.
Results: A total of 270 megaureters were registered and treated during the study period (2008–2019). 
The total number of patients included was 50 (64 ureters). The mean age of presentation in these 
30 children was 21.78 ± 18.1 months (range 1–72 months) and the mean weeks of gestation in antenatal 
cases at presentation as megaureter was 24 ± 7 weeks (range 13–37 weeks). The mean weight of babies 
was 2.72 ± 0.7 g. The duration of follow-up ranged from 16 to 1W12 months. The mean APPD on the 
affected side was 19.99 ± 10.3 mm (range 11–43 mm). The mean ureteric diameter was 1.67 ± 0.33 mm 
(range 0.78–2.66 cm). The mean split function of patients with POM was 34.88% ± 11.5% on the affected 
side. Twenty patients (40%) had spontaneous resolution over a mean time period of 24.1 ± 11.1 months. 
Thirty patients underwent surgical procedures. In three children, HTN was observed over a mean follow-up 
period of 3 years.
Conclusion: The babies with POM need a close follow-up. Surgery is indicated in prolonged t½/Tmax on renal 
scan, function <40% at the initial scan, or >5% split function deterioration in the subsequent renal scan.
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INTRODUCTION

Primary obstructive megaureter (POM) is a congenital 
dilatation of  the ureter in the absence of  reflux at 
vesicoureteric junction (VUJ). Most of  the cases are now 
diagnosed antenatally owing to increased use of  antenatal 
ultrasonography (USG). In developed world, 40% of  the 
POMs are diagnosed prenatally. However, in developing 
countries, it is not unusual to see cases of  UVJ obstruction 
presenting as abdominal pain, hematuria, and urolithiasis. At 
times, POM may present as chronic renal insufficiency of  
varying severity. Management ranges from conservative mood 
of  treatment to ureteral stenting and surgical reimplantation 
with or without remodeling of  the dilated ureters. British 
Association of  Paediatric Urologists (BAPU) recommended 
initial conservative management. Surgical intervention is 
needed if  differential renal function (DRF) on the nuclear 
scan is <40%, obstructive washout curve or  deteriorating 
DRF on serial scans.  In developing world, POM patients 
present with UTI and decreasing renal function or obstructive 
curve on scans. We retrospectively evaluated and analyzed our 
data of  cases of  POMs. We further analyzed the outcome of  
conservative and surgical treatment in such cases.

MATERIALS AND METHODS

We evaluated the case records collected from medical 
records department and outdoor registry of  all cases 
of  POMs managed in our department. All the patients 
of  megaureters, other than POM, were excluded by 
voiding cystourethrogram (VCUG), diethylene pentacetic 
acid (Tc‑DTPA) scan, and dimercaptosuccinyle acid scan 
whenever indicated. USG of  the abdomen was done in all 
cases with special emphasis on anterior‑posterior pelvic 
diameter (APPD), ureteric diameter, and cortical thickness. 
In antenatal cases, detailed fetal USG was performed to 
look for kidney, bladder, ureters, posterior urethra, and 
any other fetal abnormality. Fetus was screened for the 
progression of  hydronephrosis (HDN) or ureteral dilation 
and amount of  liquor by two scans in the third trimester. 
These babies were examined after birth for any other 
associated abnormalities. Postnatally, USG was done on 
day 7 and day 28 of  life for APPD and ureteric size. All 
the findings were noted down. All the patients of  POM 
underwent VCUG to rule out vesicoureteric reflux (VUR). 
All these patients were kept on antibiotic prophylaxis. 
Amoxicillin 50 mg/kg was the drug used. Prophylaxis was 
started at a mean age of  1.5 ± 1.63 years.

In antenatal cases, any pelvic dilatation ≥12 mm 
after 6 weeks were subjected to nuclear renography. 
The reonography showed t½, time to reach to t½, 

drainage curves, and DRF. DRF was considered reduced 
when <40%. The obstructive nature of  the disease at UVJ 
was confirmed by DTPA scan washout/drainage curve. In 
addition to the nuclear scan, IUV was also performed in 
16 cases. Furthermore, in 15 patients, magnetic resonance 
urography (MRU) was performed to delineate the anatomy 
and function of  the obstructed ureters. The obstruction 
was defined either unilateral fall in function <40% or 
obstructive washout curve with t½>15 min or 5% fall in 
renal function on a subsequent renal scan. In bilateral 
cases, DRF together with global glomerular filtration 
rate (GFR) was taken as a parameter for indication of  
surgery.

After confirmation of  the obstructive nature of  pathology 
at VUJ, 30 patients underwent surgical procedure. 
A transvesical approach was utilized. The ureter was 
dissected and reimplanted in a transtrigonal fashion after 
excision of  adynamic or stenosed segment of  the UVJ. 
Remodeling of  the ureter was performed by excisional 
tapering in 8 instances. The ureters were tapered to achieve 
5:1 ureteral diameter to tunnel length ratio. The excised 
segment of  VUJ underwent detailed histopathological 
examination by an experienced pathologist to look for 
several different abnormalities, including pattern of  
muscular fibers and bundles.

Regression of  POM was defined by decrease in HDN and 
improvement in drainage curve or DRF on subsequent 
nuclear renograms. Follow‑up USG was done in all cases 
of  mild‑to‑moderate hydroureteronephrosis (HUN), 
with APPD <12 at 3‑month interval. Patients with 
APPD ≥12 mm had to undergo DTPA scan to look for 
DRF and drainage. Patients were followed with USG 
3 monthly and subsequent renal scans 6–8 monthly in case 
the drainage curves were nonobstructive and/or DRF ≥40. 
Renal dysplasia and decreased global renal function on 
scans were indicators of  adverse clinical outcomes. Other 
patient characteristics such as age, sex, birth weight, 
antenatal USG, serum creatinine, urea, urine examination, 
and culture sensitivity were all noted down.

Data were analyzed statistically using SPSS system. 
Continuous variables were compared using Student’s t‑test, 
and categorical variables were compared using Chi‑square 
test. Statistical significance was assumed when P < 0.05. 
Kaplan–Meier product‑limit method was used for survival 
analysis.

RESULTS

A total of  270 megaureters were registered and treated 
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during the study period (2008–2019). The total number 
of  patients having POM was 50 (64 ureters) [Figures 
1‑4]. POM constituted 18.5% of  all cases of  megaureters 
managed in our department during this study period. 
Fourteen cases (28%) had bilateral disease. There were 
40 males and 10 female patients. Twenty patients (12 males 
and 8 females) presented antenatally, and in 30 patients, 
POM was diagnosed postnatally. All the antenatal cases 
presented as HDN on fetal USG. Megaureter was 
diagnosed in the second trimester in eight patients and in 
the third trimester in 12 patients [Table 1].

The mean age of  presentation in these 30 children was 
21.78 ± 18.1 months (range 1–72 months). In patients who 
were suspected antenatally and confirmed postnatally with 
nuclear scans, the mean weeks of  gestation at presentation 
as megaureter was 24 ± 7.1 weeks (13–37 weeks). The mean 
weight of  babies was 2.72 g. Twenty patients presented 
with UTI, and 10 patients presented with abdominal pain. 
Twenty patients who presented with UTI included eight 
patients diagnosed prenatally [Tables 2, 3 and Figure 5]. 
The average time for the first UTI was 13 ± 7.2 months. 
POM was associated with other anomalies in nine instances. 
Three patients had cryptorchidism, two patients had renal 
agenesis on the affected side, two patients had distal 
hypospadias, and two had inguinal hernia.

All the babies were normotensive at presentation. The rate 
of  UTI was more in children above 1 year of  age. UTI was 
diagnosed in 30%, 40%, 58% in children <1 year of  age, 
1–3 years of  age, >3 years of  age, respectively. UTI in children 
who presented antenatally did not suffer more UTIs, but UTI 
in this group of  patients occurred at earlier months of  life.

The mean duration of  follow‑up was 6.78 ± 7.1 years 
(16–112 months). Initially, babies with POM were 
followed with USG, which documented APPD in 
millimeters (mm). The mean APPD on the affected side 
was 19.99 ± 10.3 mm (range 11–43 mm). The mean ureteric 
diameter of  the diseased ureters was 1.67 ± 0.33 mm (range 
0.78–2.66 cm). Grade of  HDN was mild (Grade I) in 
18 patients, moderate (Grade II and III) in 20 patients, and 
severe (Grade IV) in 12 patients. Obstruction at UVJ was 
confirmed in all cases by the nuclear renogram. The degree 
of  ureteric dilatation did not correlate with the degree of  
HDN. The average split function of  patients with POM was 
34.88% ± 11.5% on the affected side. 54% of  patients had 
function ≥40%, while four patients had function <30%. 
The remaining patients had a function between 30% and 
40%. Initially, 19 patients revealed complete obstruction 
on DTPA scan and partial obstruction in six patients 
[Bar Chart 1 and Tables 4‑6].

Thirty patients underwent surgical treatment. There were 
12 patients from the antenatal group and 18 patients 
from the postnatal group who underwent surgery. 
In 8 cases, remodeling of  the dilated ureters was 
performed by excisional tapering. These patients underwent 

Table 1: Distribution of type of megaureters
Type of megaureter Frequency (%)

Refluxing 156 (57.77)
obstructive 50 (18.5)
Refluxing and obstructive 30 (11.11)
Nonrefluxing and nonobstructive 34 (12.5)
Total 270 (100)

Table 4: Presentation of the patients with primary 
obstructive megaureters
Presentation Frequency (%)

Pain abdomen 10 (20)
UTI 25 (50)
Urosepsis/azotemia 4 (8)
Asymptomatic 11 (22)
Total 50 (100)

UTI: Urinary tract infection

Table 5: Split function of the affected kidneys
Percentage function Frequency (%)

<25 1 (2)
26‑30 3 (6)
31‑35 7 (14)
36‑40 14 (28)
>41 26 (52)
Total 50 (100)

Table 3: Distribution of the ureteral diameter in millimeters
Ureteric diameter in mm Frequency (%)

5‑10 9 (18)
11‑15 4 (8)
16‑20 24 (48)
21‑25 7 (14)
26‑30 6 (12)
Total 50 (100)

Table 6: Distribution of global glomerular filtration rate
Global GFR ml/min Frequency (%)

<70 5 (10)
71‑80 6 (12)
81‑90 10 (20)
91‑100 11 (22)
101‑115 15 (30)
Total 50 (100)

GFR: Glomerular filtration rate

Table 2: Age distribution of the patients
Age of the patients in months Frequency (%)

<3 7 (14)
4‑6 7 (14)
7‑12 9 (18)
13‑36 17 (34)
34‑72 10 (20)
Total 50 (100)
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ureteroneocystostomy with tapering of  distal ureteral 
segment needed in eight cases. Postoperative ureteral 
obstruction occurred in two patients. These were managed 

by temporary ureterostomies. There was no difference in 
the incidence of  operation between initially obstructive 
and partially obstructive POM. The histopathological 
examination showed hypertrophy of  circular muscle fibers 
with localized deficiency of  muscle fibers. In our histological 

Figure 2: Fetal ultrasonography shows dilated distal ureter

Figure 4: Magnetic resonance urography showing narrowed 
vesicoureteric junction with bilateral dilated obstructed ureters

Figure 3: Adilated distal ureter with tapering near vesicoureteric 
junction

Figure 5: HPE of the excised vesicoureteric junction segment showing 
smooth muscle hyperplasia

Figure 1: Fetal antenatal hydronephrosis at 23 weeks of gestation

Figure 6: Intraoperative picture showing distal stenosing segment
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specimen, the patients with severe obstruction have more 
severe hypertrophy of  muscle fibers. Postoperatively, renal 
moieties showed good growth with no significant difference 
between the healthy and contralateral side. Only one child 
developed a reduction in global GFR due to contralateral 
VUR. In three children, HTN was observed over a mean 
follow‑up period of  3.7 years. Six children had a decrease 
in renal function from 47% to 42% [Figures 6 and 7].

Twenty patients (40%) had a spontaneous resolution. The 
spontaneous resolution could not be predicted on the 
degree of  HDN and diameter of  the ureter. The average 
time for resolution was 24.1 ± 11.1 months (10–36 months). 
Eight percent (nine) of  patients, with initial ureteral 
diameter <15 mm, showed spontaneous resolution at a 
mean follow‑up of  21 months. The remaining 11 patients 
resolved over an average follow‑up of  28 months. These 
findings confirmed no significant difference between the 
two groups in terms of  spontaneous regression or need 
for surgical intervention. In two patients with severe UTI 
and azotemia, PCN was inserted for stabilization of  renal 
function before definitive surgery. Two patients who 

failed to respond to DJ stent underwent ureterostomy to 
stabilize urosepsis before the definitive reconstruction at 
UVJ during the infantile period. Out of  30 patients who 
underwent surgical procedures, 21 patients had DRF 
between 30% and 40%. Renal function improved on 
subsequent renal scans in four patients, while it remained 
the same in 21 patients [Bar Chart 2].

DISCUSSION

In our study, we analyzed the clinical characteristics 
management and long‑term outcome after conservative 
or operative management of  POM cases. The megaureter 
was usually discovered during infancy or childhood prior 
to the introduction of  prenatal USG.[1] In our study, POM 
constituted about 18.5% of  all the megaureters. A study by 
Shokeir and Nijman. reported that POM constituted about 
25% of  all cases of  obstructive uropathy.[2]

At present, this pathology accounts for 23% of  fetal upper 
urinary tract dilatation. POM is the third most common 
cause of  upper urinary tract dilatation after pelviureteric 
junction obstruction and UVR.[3] The predominance of  
POM on the left side in our series was corresponding with 
that reported by Keating et al.[4] The combination of  renal 
agenesis present in two of  our cases associated with POM 
is consistent with the CAKUT complex which postulates 
that genetic anomalies in.[5]

The most frequent symptom in children with the postnatal 
presentation was UTI in 20 patients followed by abdominal 
pain in eight patients. In a study by Angerri et al., the most 
frequent symptom in infants was UTI and older children 
had episodes of  fever accompanied by abdominal pain.[1] 
USG is the primary modality for the assessment of  HUN 
antenatally. Sonography plays a key role in the evaluation 
of  megaureters. It can trace the whole ureter from PUJ to 
UVJ. USG helps in assessing the size, shape, and tortuosity Figure 7: Intraoperative picture showing dilated tortuous ureters

Bar Chart 2: The time period for resolution of megaureters
Bar Chart 1: Gestational age of 20 patients diagnosed in the antenatal 
period



Hamid, et al.: Management of primary obstructive magaureter in children

Urology Annals |  Volume 14 | Issue 3 | July-September 2022 257

of  the affected ureter and pelvis. Tortuosity of  the ureter 
and pelvis can give an impression of  an obstructive process 
on sonography. As in our study, USG dimensions of  
distal ureter were measured in millimeters. In a study by 
Hellström et al. and Smith et al., the ureteral size was directly 
measured from imaging studies and uniformly found ureter 
to be <6 mm and labeled ureter as megaureter if  distal 
ureter was >8 mm.[6,7] All the cases of  megaureters were 
put on antibiotic prophylaxis. The antibiotic prophylaxis 
was advised routinely soon after the delivery of  the baby.[8] 
Although the rate of  UTI in infants with POM has not 
yet been formally studied, many authors, including the 
German consensus paper, recommended antibiotic 
prophylaxis in infancy until an obstructive megaureter 
has been excluded.[8,9] BAPU consensus was that antibiotic 
prophylaxis is advisable for the first 6–12 months of  life.[10] 
Prophylaxis is continued after confirming the diagnosis 
of  the obstructive nature of  the megaureter. POM was 
confirmed postnatally by nuclear scans in all antenatally 
suspected cases. In a study by Keating et al., POM patients 
were confirmed on the basis of  renal scans.[4] The severity 
of  obstruction can be evaluated by parameters, including 
renal uptake, excretion, time to peak activity, and t½ 
following lasix washout. Technetium 99m (99mTc) DTPA 
and 99mTc mercaptoacetyltriglycine (MAG 3) evaluate the 
obstruction. DTPA is a glomerular agent and provides 
limited information during the 1st month of  life because 
of  a low neonatal GFR.[11]

As this was a retrospective study, 16 cases had IUV records, 
and in 15 cases, MRU was done to delineate the anatomy 
and function of  the obstructed ureters. On a rare occasion, 
an excretory urogram may play a role when an anatomic 
definition is required. IVU is waning as a diagnostic modality 
in the evaluation of  pediatric uropathy. Stool, bowel gas, 
irradiation, contrast allergy, and immaturity of  the neonatal 
kidney limit its utility.[12] MRU has a potentially important 
future role in the evaluation of  the megaureter. MRU 
with gadolinium has less nephrotoxic effects than contrast 
agents used for intravenous urography and conventional 
computed tomography imaging.[13] This imaging modality 
is particularly important for anatomic study if  renal 
function is  compromised. BAPU recommended that all 
babies with unilateral or bilateral HUN should undergo 
VCUG obtained to exclude bladder outlet obstruction or 
posterior urethral valve. BAPU Members said that ureteric 
dilatation >10 mm was used as a cutoff  for MAG‑3 scan. 
We used DTPA scan as MAG‑3 was not available in our 
hospital. Babies presenting in the postnatal period either 
with UTI or pain were managed in a similar fashion as was 
the protocol followed by the authors.[13]

All the patients with initial normal scans were followed 
according to the guidelines set by BAPU. Forty percent of  
patients in our series had spontaneous resolution. In a study 
by Charlotte et al., half  of  their patients had spontaneous 
resolution; they observed entirely normal longitudinal growth 
of  the kidneys with POM compared to healthy contralateral 
renal units.[14] The spontaneous improvement has been 
documented in the literature within first 2 years of  life.[15,16]

In a study by Mackinnon et al., the degree of  obstruction 
correlated with the percentage of  circular muscle fibers, as 
demonstrated in our series.[10] Gregior and Debled found 
increased collagen infiltration, circular muscle hypertrophy, 
and varying degree of  muscle dysplasia similar to our 
series.[17] In nine patients, the ureters with an initial ureteric 
diameter of  <15 mm showed spontaneous resolution at a 
mean follow‑up of  24 months. The remaining 11 patients 
resolved over an average follow‑up of  28 months. In a study 
by Charlotte et al., half  of  the cases regressed over 2 years.[18] 
As the residual dilatation takes more time for resolution. In a 
study by Charlotte et al., sonographic dilatation of  the ureters 
often persists for some time after relief  of  obstruction; hence, 
in their study, it was unlikely to overestimate the rate of  
spontaneous regression. In our study, there was no correlation 
between initial diameter of  ureter/degree of  HDN and the 
rate of  spontaneous regression. In a study by Mclellan et al., the 
initial degree of  HDN was not the predictor of  spontaneous 
resolution, and the diameter of  the ureter showed correlation 
with spontaneous resolution of  VUJ obstruction.[18] A 
plausible explanation for this finding in their study could be 
mirrored by the direct measurement of  retrovesicle ureteric 
distension than by assessing pelvic dilatation.

Although diureteric renogram is widely regarded 
as the most useful tool for assessing the degree of  
obstruction, there are little exact data, and the prognosis 
of  intermediate obstruction is unclear.[19,20] We do not 
believe in the assumption of  better prognosis of  patients 
with intermediate obstruction. One of  the best indicators 
for operation is >5% split function deterioration in the 
subsequent renal scans, as was the protocol followed in 
our cases. Ureteral reimplantation with or without ureteral 
tapering is considered the gold standard procedure for 
these patients, with a documented success rate between 
90% and 95%. However, in small infants, reimplantation 
of  a grossly dilated ureter could be challenging and leads 
to potential complications, such as secondary obstruction, 
vesicoureteral reflux, and bladder dysfunction.[21] For this 
reason, temporary urinary diversions could be indicated 
during the 1st month of  life if  the baby presents with 
invasive UTI/azotemia, but diversions are not exempt of  
complications. As two of  our cases did not respond to DJ 



Hamid, et al.: Management of primary obstructive magaureter in children

258  Urology Annals |  Volume 14 | Issue 3 | July-September 2022

stenting for preoperative stabilization, ureterostomy was 
performed in these two patients.  Ureterostomies  have 
problems such as infections, skin irritations, and stenosis.[22] 
Percutaneous nephrostomies could be done with external 
tubes but have limited durability in small as was done in 
two of  our cases.[23] However, it remains a nondefinitive 
open surgery and creates a high‑grade secondary VUR.

Follow‑up in our cases ranged between 16 and 112 months. 
All though the longer followup is needed to look for the long 
term results of  management of  such cases. In our study, 
the renal moiety showed good growth with no significant 
difference between the healthy and the contralateral side. In a 
study by Scharlotte et al., the late renal function deterioration 
has been reported only after residual dilatation of  the urinary 
tract and not after spontaneous regression.[14]

Limitations of  our study were as follows: it was a 
retrospective study, presentation of  the patients was not 
uniform, as different patients entered in this study at 
different times (antenatal, postnatal, and late presentation). 
Follow‑up for some patients was short.

CONCLUSION

The babies with POM either present antenatally as 
HDN/megaureters and postnatally as HDN or UTI. 
The babies with POM are to be managed conservatively 
and followed closely. The nuclear renal function scans 
DTPA/MAG‑3 is a baseline investigation to follow such 
patients. We recommend antibiotic prophylaxis in all such 
cases. The prediction of  the long‑term outcome is difficult. 
The results of  our study affirm the belief  that POM 
cases can be observed closely for spontaneous resolution, 
with surgery needed in almost half  of  these cases. We 
recommend babies to be subjected to surgery if  function 
is <40% at the initial scan or there is >5% split function 
deterioration in subsequent renal scan. DJ stent/PCN 
or ureterostomy is helpful as a stabilizing procedure in 
sick babies with POM before definitive reconstruction. 
Long‑term follow‑up of  these patients will allow us to 
establish a final course of  the treatment.
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