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Introduction: Hydronephrosis is one of the most commonly diagnosed urinary tract defects in children. It is characterised 
by various degrees of dilation of the renal pelvis and calyces with concomitant thinning of the renal parenchyma. The dilation 
is caused by a ureteropelvic junction defect obstructing the outflow of urine from the kidney. Extreme hydronephrosis can 
lead to a complete lack of function of the affected kidney. The treatment of hydronephrosis involves restoring normal urine 
outflow from the kidney and depends on the cause of the condition. The decision to perform surgery depends on the rate of 
progression of abnormalities observed in the renal parenchyma, among other aspects. Aim of the study: The paper presents 
the experiences of a single centre in the surgical treatment of hydronephrosis in children aged up to 18 years. Materials and 
methods: In 2016–2020, 77 children underwent surgery for hydronephrosis at the present authors’ department. In 40% of 
cases, hydronephrosis was diagnosed on antenatal screening, in 31% it was observed on abdominal ultrasound performed 
due to abdominal pain, in 17% the condition was detected incidentally when the causes of other diseases were being 
investigated, in 9% urinary tract infection led to the discovery of hydronephrosis and in 3% of cases abdominal trauma was 
the reason the patient was examined in the first place. In 58% of the subjects, the cause of hydronephrosis was intramural 
stenosis of the ureteropelvic junction, in 22% it was the presence of accessory vessels and in 20% various other causes were 
found. In all patients, Anderson–Hynes ureteropyeloplasty was performed. Results: Surgical outcomes were assessed  
12 months after the procedure, and in 97.4% of cases they were considered good. A repeat operation was performed in only 
2 cases due to a lack of improvement after the original hydronephrosis surgery. Conclusions: Surgical treatment of 
hydronephrosis caused by ureteropelvic obstruction is an effective and safe method with a low risk of early and late 
complications.
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Wstęp: Wodonercze jest jedną z najczęściej rozpoznawanych wad układu moczowego u dzieci. Charakteryzuje się różnego 
stopnia poszerzeniem miedniczki nerkowej i kielichów z równoczasowym ścieńczeniem warstwy miąższowej nerki. 
Poszerzenie spowodowane jest niewydolnością połączenia miedniczkowo-moczowodowego powodującą utrudnienie odpływu 
moczu z nerki. Skrajne wodonercze może doprowadzić do całkowitego braku funkcji chorej nerki. Leczenie wodonercza polega 
na przywróceniu prawidłowego odpływu moczu z nerki i zależy od przyczyny. Decyzja o leczeniu operacyjnym jest 
uwarunkowana między innymi szybkością progresji zmian obserwowanych w miąższu nerki. Cel: Praca ma na celu 
przedstawienie doświadczeń jednego ośrodka w leczeniu operacyjnym wodonercza u dzieci do 18. roku życia. 
Materiał i metody: W latach 2016–2020 w Klinice autorek operowano z powodu wodonercza 77 dzieci. W 40% przypadków 
wodonercze rozpoznano na podstawie badań prenatalnych, u 31% dzieci w trakcie badania ultrasonograficznego jamy 
brzusznej wykonywanego z powodu bólów brzucha, w 17% przypadków wodonercze wykryto podczas diagnozowania innych 
chorób, w 9% wskutek zakażenia układu moczowego, a w 3% przyczyną diagnostyki był uraz brzucha. W 58% przypadków 
przyczyną wodonercza było śródścienne zwężenie połączenia miedniczkowo-moczowodowego, w 22% obecność naczyń 
dodatkowych, a w 20% stwierdzono różne inne przyczyny. U wszystkich pacjentów wykonano zabieg plastyki miedniczkowo-
-moczowodowej sposobem Hynesa–Andersona. Wyniki: Wyniki operacji oceniano po upływie 12 miesięcy od zabiegu i w 97,4% 
uznano je za dobre. Tylko w 2 przypadkach wykonano reoperację wodonercza z powodu braku poprawy po operacji pierwotnej. 
Wnioski: Leczenie operacyjne wodonercza spowodowanego przeszkodą w połączeniu miedniczkowo-moczowodowym jest 
metodą skuteczną i bezpieczną, obarczoną niskim odsetkiem wczesnych i późnych powikłań.

Słowa kluczowe: wodonercze, dzieci, plastyka miedniczkowo-moczowodowa
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INTRODUCTION

Hydronephrosis is one of the most commonly dia-
gnosed urinary tract defects in children(1,2). It is 
characterised by various degrees of dilation of the 

renal pelvis and calyces with concomitant thinning of the 
renal parenchyma. The dilation is caused by a ureterope-
lvic junction defect obstructing the outflow of urine from 
the kidney. Impaired urine flow leads to a number of mor-
phological and functional changes referred to as obstructi-
ve uropathy (Figs. 1, 2). Extreme hydronephrosis can lead to  
a complete lack of function of the affected kidney.
The causes of hydronephrosis can be divided into three 
groups:
• Intramural: abnormalities in peristaltic wave progression 

(adynamic segment). These include: anatomical defects –  
circumferential muscle layer hypertrophy (or fibrosis) 
with an increased amount of collagen or functional im-
pairment – abnormal expression and function of Cajal 
cells. As a result of collagen and fibroblast proliferation 
at the expense of smooth muscle cells, progressive motor 
impairment is observed in the urinary outflow tract(3,4).

• External: the presence of accessory vessels leading to the 
inferior pole of the kidney (Fig. 3). The vessels cross with 
the ureter, compressing the ureteropelvic junction(5,6). 
A similar mechanism is found in nephroptosis, which 
involves periodic crossing of the ureter with vessels. 
External compression can also be the result of extraperi-
toneal inflammation that impairs urine flow(7,8).

• Internal: urolithiasis – a concrement lodged in the ure-
teropelvic junction impedes urine flow from the kidney 
and additionally causes local inflammation; ureteral valve 
or polyp (very rare abnormalities)(9).

Regardless of its causes, a ureteropelvic junction defect 
always results in similar consequences. Hydronephrosis 
deteriorates when the balance between the amount of 
urine produced and the ability to transport it to the 
lower sections of the urinary tract is compromised.  
The pressure inside the renal pelvis increases to >5–25 cm  
H2O, which leads to nephron damage and decreased 
glomerular filtration rate; as a result, urine production 
decreases(1).
Hydronephrosis that originates and progresses slowly may 
be asymptomatic. Sometimes the first symptom is a pal-
pable abdominal mass. However, rapidly progressing uri-
nary stasis is characterised by the following symptoms: 
abdominal pain, asthenia, nausea, lack of appetite, some-
times haematuria, and urinary tract infection.
The treatment of hydronephrosis involves restoring nor-
mal urine outflow from the kidney and depends on the 
cause of the condition. The decision to perform surgery 
depends on many factors, including, among other as-
pects, the patient’s age, hydronephrosis progression ob-
servation time, ultrasound scanning results, scintigraphy 
results, clinical symptoms and the rate of hydronephrosis 
progression. In doubtful cases, diagnostic imaging proce-
dures are additionally performed such as urography and 
contrast-enhanced computed tomography.

Fig. 1.  Left-sided hydronephrosis: urography
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Surgery is indicated when:
• clinical symptoms are present: pain, palpable abdominal 

mass;
• the renal pelvis becomes enlarged on ultrasound up to 

>20 mm in the anterior-posterior (AP) dimension;
• follow-up scintigraphy shows impaired urine excretion 

and decreased renal filtration function;
• the contrast agent lingers in the pelvicalyceal system for 

more than 2 hours on imaging studies;
• the patient has recurrent urinary tract infections;
• the patient develops hypertension.
The most common procedure performed in children with hy-
dronephrosis is Anderson–Hynes ureteropyeloplasty. It in-
volves the excision of the stenotic area and the construction 
of a wide anastomosis between the renal pelvis and the ureter.  
This procedure is characterised by a high efficacy rate  
(approximately 98%) and a low number of complications. 
Other methods used to treat the type of hydronephrosis de-
scribed in the present paper include: Foley, Fender, Culp–
De Weerd and Scardino–Prince procedures. All of these 
procedures lead to the widening of the ureteropelvic junc-
tion. Upon surgeon’s discretion, it is possible to apply various 
types of catheters supporting the anastomosis: nephrostomy 
(a catheter which is inserted through the skin to the kidney 
and then to the ureter below the anastomosis) or a JJ stent in-
serted to the renal pelvis and the urinary bladder. The anas-
tomosis can also be performed without a supporting stent(10).
Laparoscopy is being increasingly used to treat hydrone-
phrosis, which is a less extensive procedure. Laparoscopy 
leaves a smaller postoperative trauma in the patient. At the 
same time, it provides a better view of all structures of the 

ureteropelvic junction, allowing one to resect the affected 
segment in a precise fashion. There are two laparoscopic ap-
proaches to the kidney: transperitoneal and extraperitone-
al. In both approaches, 3–4 trocars are used. Based on the 
present authors’ experiences, the extraperitoneal approach 
is more difficult in small patients. It prolongs surgery 
time due to a smaller operation area, and the smaller dis-
tance between the trocars makes instrument mano euvring 
difficult(11–13).
During the postoperative period, complications are ob-
served both directly after the procedure and at a later time. 
The complications that occur directly after surgery include 
lack of ureteropelvic junction integrity (characterised by 
urine leakage through a perirenal drain), urinary tract in-
fection and postoperative wound inflammation. Long-term 
complications are lack of kidney function improvement, re-
currence of hydronephrosis progression and the need to 
perform pyeloplasty again(14,15).

AIM OF THE STUDY

The study presents the authors’ own experiences in the sur-
gical treatment of children diagnosed with progressive hy-
dronephrosis with renal impairment.

MATERIALS AND METHODS

In 2016–2020, 77 children aged from 0 to 18 years under-
went surgery for hydronephrosis at the Department of 
Paediatric Surgery and Paediatric Urology of the Centre of 
Postgraduate Medical Education (CMKP) in Dziekanów 

Fig. 2.  Left-sided hydronephrosis: CT urography, 3D reconstruction Fig. 3.  Left-sided hydronephrosis caused by the presence of an acces-
sory vessel (3D reconstruction)
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Leśny, Poland. The study group included 44 boys (57%) and 
33 girls (43%). Left-sided hydronephrosis was found in 50 
patients (65%) and right-sided one in 27 subjects (35%). 
Fig. 4 presents age distribution in the patients. There were 
24 children aged 1–5 years, who accounted for 31% of all 
patients undergoing surgery.
In 47 patients (61%), hydronephrosis was caused by in-
tramural stenosis of the ureteropelvic junction and in 16 
cases (21%) by the presence of accessory vessels (Fig. 5). 
Among the children undergoing surgery, 25 (32%) had 
been monitored at the Department of Paediatric Surgery 
and Paediatric Urology of CMKP since the neonatal peri-
od, while other patients were referred for surgery from var-
ious other paediatric nephrology centres.
In the study, ultrasound was used to make a preliminary di-
agnosis of hydronephrosis. In 31 patients (40%), hydrone-
phrosis was revealed on antenatal screening, in 24 children 
(31%), ultrasound performed due to abdominal pain re-
vealed the condition, in 13 cases (17%), hydronephrosis was 

detected incidentally when the causes of other diseases were 
being investigated, in 6 patients (8%), it was urinary tract 
infection that led to the discovery of hydronephrosis, in  
1 patient it was urosepsis, and in 2 cases abdominal trauma.
Pelvicalyceal system dilation was diagnosed early, already 
in the antenatal period, in 40% of children. This made it 
possible to provide postnatal care to these children, both in 
the field of urology and nephrology. Follow-up ultrasound 
examination was conducted every 3 months and dynamic 
scintigraphy every 6 months. Urinalysis was performed at 
regular intervals. If kidney function deteriorated and the re-
nal pelvis dilated further with partial blockage of urine flow 
being visualised in the study subjects, diagnostic imaging 
was performed that was suitable for the clinical situation: 
contrast-enhanced computed tomography, urography or as-
cending pyelography. Diagnostic imaging was used to assess 
the degree of kidney damage, pelvicalyceal system dilation 
and the time in which the contrast agent drained from the 
kidney. Contrast agent lingering for more than 2 hours was 
the sign of obstructed urine flow.
Based on examination findings, including gradual deteri-
oration of kidney function observed on dynamic scintig-
raphy, a decision was made to perform ureteropyeloplasty.
The procedure was performed using the classic method with 
Anderson–Hynes technique. The procedure lasted between 
40 minutes and 2.5 hours. The anastomosis was support-
ed with a JJ stent, which was removed endoscopically 2–3 
weeks later under short-term general anaesthesia. In addi-
tion, a drain was placed in the kidney bed, which was re-
moved on day 4 after the procedure on average. The patients 
received second-generation cephalosporins at 50 mg/kg/day 
for 5 days as antibiotic cover. Subsequently, furazidine was 
administered at 4 mg/kg/day until the JJ stent was removed.
After the procedure, all children were followed up according to 
a pre-established protocol. Urinalysis was performed initially  
once a week (until the JJ stent was removed) and then every  
2 weeks. Follow-up ultrasound examination was performed 
one week after the JJ stent was removed and then once a month, 
up to 6 months after the procedure. Follow-up dynamic scin-
tigraphy was conducted 6 and 12 months post surgery.
Reduction of AP pelvic dilation to ≤10 mm (≥20 mm before 
the procedure) and a lack of difficulty in the excretion of the 
tracer from the kidney on renoscintigraphy (with the flow 
being slower or completely blocked before surgery) were 
considered a good outcome.

RESULTS

Surgical outcomes were assessed 12 months after the pro-
cedure, and in 97.4% of cases they were considered good. 
A repeat operation was performed (with a good outcome) 
in 2 cases due to a lack of improvement after the original 
hydronephrosis surgery. In one of these cases, the cause of 
progressive hydronephrosis was the bending of a too long 
ureter in the subpelvic area. In the other case, postoperative 
adhesions compressed the ureter and compromised urine 
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flow from the kidney. In 2 cases, urine leakage through the 
anastomosis was observed. In one of these cases, the leak-
age resolved on its own on day 10 after the procedure, and 
in the other case it did on day 8. Neither case required re-
peat operation. No urinary tract infection was found in any 
of the patients after hydronephrosis surgery.

DISCUSSION

Hydronephrosis develops as a result of impaired urine flow 
from the kidney and is a relatively early diagnosed urinary 
tract defect. The prevalence of hydronephrosis in the paedi-
atric population is 0.5–1%. Currently, due to the fact that ul-
trasound scanning has become widely available, the majority 
of hydronephrosis cases are diagnosed in the antenatal pe-
riod and early childhood. Renal pelvis dilation is the most 
common defect that can be diagnosed already at week 16 of 
foetal development. Due to the fact that obstructive defects 
diagnosed during the antenatal period are the main cause 
of chronic kidney disease later in life, neonates with hydro-
nephrosis require thorough nephrological and urological 
care(15). After birth, ultrasound scanning and isotopic imag-
ing are performed to determine whether urine flow impair-
ment is significant enough to require surgery or whether it 
can be observed and treated conservatively. The main exam-
ination procedure that doctors use when making therapeu-
tic decisions is dynamic renoscintigraphy, which shows the 
degree of renal parenchymal damage and of urine flow im-
pairment. Currently, there is an ongoing debate on the in-
dications for ureteropyeloplasty in children diagnosed with 
pelvicalyceal dilation(5). Some authors believe that children 
with an estimated hydronephrotic kidney function of >35% 
do not require surgical correction, since the results of long-
term observation studies show no functional deterioration 
in the affected kidney despite persistent signs of obstructive 
uropathy(3). However, others believe that a child with signifi-
cant pelvicalyceal dilation on ultrasound, a decreased kidney 
filtration share of <40% and blocked urine outflow on reno-
scintigraphy should undergo surgery(9,16).
Indications for ureteropyeloplasty include kidney func-
tion deterioration and increasing pelvicalyceal dilation. 
Periodic follow-up examinations are performed such as ul-
trasound, which is initially repeated once month and then 
every 3 months, and renoscintigraphy, which is repeated 
every 3 months in infants and every year in older children.  
In doubtful cases, contrast-enhanced computed tomogra-
phy can be performed, since it shows precisely what kind of 
obstacle is compromising urine flow(16,17).
Conservative management involves periodic follow-up 
to determine kidney function and the degree of renal pa-
renchymal damage. In order to improve urine flow, alpha-
blockers can be used, which have a long-lasting effect on 
the muscle tissue of the ureteropelvic junction. In the case 
of hydronephrosis caused by ureteropelvic junction mus-
cle hypertrophy, the administration of doxazosin can cause 
urinary stasis to resolve and kidney function to improve.

One needs to remember about the apparent hyperfunction of 
a hydronephrotic kidney (referred to as “supranormal” kidney 
in the literature). Kidney function exceeding 55% on renoscin-
tigraphy may be a sign of substantial stasis and impaired tracer 
excretion from the dilated pelvicalyceal system(18–20).
There are a number of possible surgical procedures. In a pa-
tient with AP pelvic dilation of >5 mm, calyceal dilation and 
renal cortical thinning, one can perform primary surgery, 
i.e. Anderson–Hynes ureteropyeloplasty in order to obtain 
good urine flow from the kidney. Such patient management 
is accepted and warranted. However, the majority of paedi-
atric surgeons and urologists who operate on patients with 
hydronephrosis make different decisions. In patients with 
pelvic dilation, initially, kidney decompression procedures 
can be performed such as nephrostomy or JJ stent place-
ment in the kidney. This makes it possible to assess the actu-
al filtration share of the decompressed kidney. A repair pro-
cedure can be postponed without detriment to the function 
and filtration rate of the hydronephrotic kidney.
If hydronephrosis is accompanied by additional signs and 
symptoms such as recurrent urinary tract infections, nephroli-
thiasis, arterial hypertension or lumbar pain, and kidney func-
tion is relatively good, a repair procedure should be performed 
earlier(21). However, if kidney function accounts for <10% of the 
total filtration process, nephrectomy should be performed(22).
After the procedure, patients should be followed up. 
Ultrasound examination is performed initially once 
a month and subsequently every 3 months. The first fol-
low-up scintigraphy should be conducted 6 months after 
surgery and then it should be repeated every year. Following 
pyeloplasty, scintigraphic kidney function and ultrasound 
examination findings usually improve and patients report 
their clinical symptoms to have resolved. There is a wide-
spread view in the available literature that the majority of 
complications develop within 2 years from the operation; 
nevertheless, long-term follow-up should be continued(23,24).
The present authors believe that the current indications 
for surgical treatment of hydronephrosis are well-de-
fined. In patients with impaired urine flow and deteriorat-
ing filtration function of the kidney, hydronephrosis sur-
gery is the right course of action to take. The procedure 
involves obstruction removal and ureteropyeloplasty.  
The Anderson–Hynes technique, which is used at the 
Department of Paediatric Surgery and Paediatric Urology 
of CMKP, is a simple and safe method with good postoper-
ative outcomes. Conservative treatment of hydronephrosis 
with doxazosin should be limited to patients with no visi-
ble symptom progression, to children with a small dilation 
of the pelvicalyceal system and with no evident parenchy-
mal atrophy in the affected kidney.

CONCLUSIONS

Surgical treatment of hydronephrosis caused by ureteropel-
vic obstruction is an effective and safe method with a low 
risk of early and late complications.
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