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Abstract
Bilateral ureteral obstruction in children is a rare condition arising from several medical or surgical pictures. It needs to be promptly suspected in order to attempt a quick renal function recovery. In this paper we concentrated on uncommon causes of obstruction, with the aim of giving a summary of such multiple, rare and heterogeneous conditions joint together by the common denominator of sudden bilateral ureteral obstruction, difficult to be suspected at times. Conversely, typical and well-known diseases have been just run over. We considered pediatric cases of ureteral obstruction presenting as bilateral, along with some cases which truly appeared as single-sided, because of their potential bilateral presentation. We performed a review of the literature by a search on PubMed, CrossRef Metadata Search, internet and reference lists of single articles updated to May 2014, with no time limits in the past. Given that we deal with rare conditions, we decided to include also papers in non-English languages, published with an English abstract. For the sake of clearness, we divided our research results into 8 categories: (1) urolithiasis; (2) congenital urinary tract malformations; (3) immuno-rheumatologic causes of ureteral obstruction; (4) ureteral localization of infections; (5) other systemic infective causes of ureteral obstructions; (6) neoplastic intrinsic ureteral obstructions; (7) extrinsic ureteral obstructions; and (8) iatrogenic trigonal obstruction or inflammation. Of course, different pathogenic mechanisms underlay those clinical pictures, partly well-known and partly not completely understood.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Bilateral ureteral obstruction in children is a rare condition related to several medical or surgical pictures. It needs to be promptly suspected in order to attempt a quick renal function recovery. It is a rare event, but to be kept in mind. We identified many potential causes grouped as follows: (1) urolithiasis; (2) congenital urinary tract malformations; (3) immuno-rheumatologic causes of ureteral obstruction; (4) ureteral localization of infections; (5) other systemic infective causes of ureteral obstruction; (6) neoplastic intrinsic ureteral obstructions; (7) extrinsic ureteral obstructions; and (8) iatrogenic trigonal obstruction or inflammation.
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INTRODUCTION
The definition of acute kidney injury (AKI) has been deeply changing over the last decade, starting off with adult patients[1] and followed by a still debated extension to children[2-4], with some new biomarkers for AKI early detection proposed[5,6].

In particular, AKI in children has been widely discussed in several reviews and meta-analysis[2,3,7], including some papers focused on AKI in newborns[8] and very preterm infants[9], while some articles concentrated on kidney injury due to urinary tract obstruction[10-13], especially on nephrolithiasis, which accounts for up to 30% of AKI in pediatrics[10].

Aim

Aim of the present paper is to give a diagnostic overview of rare or very rare causes of pediatric AKI due to sudden bilateral ureteral obstruction, which can be related to lots of different conditions - either medical or surgical - and needs to be promptly suspected in order to attempt a quick renal function recovery.

We decided not to focus on typical and well-known diseases, which have been just run over in this paper, while we intended to concentrate on uncommon pictures, with the aim of giving a summary of such multiple, rare and heterogeneous conditions joint together by the common denominator of sudden bilateral ureteral obstruction, which appears difficult to be suspected at times.

Thus, our purpose was to provide a sort of companion to causes of bilateral or potentially bilateral ureteral obstruction in pediatrics, given the lack of such a paper in the literature. We did not address the issue of different imaging modalities - for example, see Riccabona[12] about - and we just outlined some therapeutic aspects, with no intention of a systematic analysis.

Research

We performed a review of the literature by a search on PubMed, CrossRef Metadata Search, internet and reference lists of single articles updated to May 2014, with no time limits in the past. Given that we deal with rare conditions, we decided to include also papers in non-English languages, published with an English abstract.

We considered pediatric cases of ureteral obstruction presenting as bilateral, along with some cases which truly appeared as unilateral, but still at risk of bilateral involvement.

For the sake of clearness, we divided our research results into 8 categories: (1) urolithiasis; (2) congenital urinary tract malformations; (3) immuno-rheumatologic causes of ureteral obstruction; (4) ureteral localization of infections; (5) other systemic infective causes of ureteral obstruction; (6) neoplastic intrinsic ureteral obstructions; (7) extrinsic ureteral obstructions; and (8) iatrogenic trigonal obstruction or inflammation. Categories are summarized in Table 1.

UROLITHIASIS

Urolithiasis is generally considered a relatively rare disease in children, with some peaks of incidence in Turkey, some South Asian, African and South American countries[14].

Overall, kidney stone disease is considered to affect boys and girls equally[15] accounting for 1:1000-1:7600 hospital admissions in the United States of America, even if some studies pointed out a male prevalence in the first decade and a female prevalence during the second decade of life[11,15].

Causes of urolithiasis in children

A systematic review of urolithiasis goes beyond the scope of this paper, but some aspects can be of interest in our topic.

It has been evaluated that in some European countries, 75% of stones in children are composed of organic matrix and struvite, mostly sustained by Proteus infection or urinary tract anomalies[14].

Anyway, according to the underlying condition, we could consider systemic/genetic diseases and medical treatment-related conditions, according to Valentini et al[11].

Among systemic diseases, cystic fibrosis and inflammatory bowel diseases are considered risky conditions for stone formation because they result in intestinal calcium chelation, thus freeing up an exceeding amount of unbounded oxalate, which can be absorbed from the intestinal tract, finally becoming available for stone formation[11].

As well, spinal cord injuries and spina bifida have been traditionally considered potential causes of stone disease because a neurogenic bladder - usually seen in these conditions - is associated with a higher risk of struvite stones, although more recently some metabolic studies showed that calcium phosphate stones are becoming more frequent, with a minor incidence of struvite calculi, probably due to the better bladder care achieved by clean self-catheterization[11].

Some genetic aspects concern primary hyperoxaluria, classified in type-1 and type-2, which can lead to an early onset of disease with nephrocalcinosis and kidney injury, more clinically relevant in type-1 form.

Other conditions include tubular disorders such as cystinuria, which has been postulated as responsible for 3% of renal stones in one pediatric study[16]. This autosomal recessive disorder finally causes an increased excretion of the amino-acids cystine, ornithine, lysine and arginine because of a proximal tubular defect.

Other genetic disorders include the X-linked Dent disease, the Lesch-Nyhan syndrome and the extremely rare 2,8-dihydroxyadeninuria[11].

Clinical presentation

It has been pointed out that stone disease in children may present as flank/abdominal pain or hematuria, similarly to adults[11], even if urolithiasis in infants may mimic an intestinal colic[14].

To our knowledge, no studies investigated the real incidence of bilateral ureteral obstruction in urolithiasis among pediatric population.

CONGENITAL URINARY TRACT MALFORMATIONS

Lots of congenital urinary tract malformations can lead to kidney injury, including uretero-pelvic junction obstruction, obstructive megaureter, vesico-ureteral reflux and posterior urethral valves.

Anyway, functional impairment may be graded and slowly progressive[13]. With regard to the purpose of the present review, we remember that megaureter can be characterized by transient or permanent urine flow impairment, above all if secondary to structural or functional obstruction of the distal ureter[17].

In a retrospective paper about obstructed megaureters in early infancy, 5 infants out of 47 between years 1963-1987 had a solitary kidney and one of them presented with anuria, while 7 out of the 47 patients had bilateral megaureter[18].

In the literature, just one case of bilaterally duplicated collecting systems with obstructing ureteral stones has been described in an adult patient[19], along with one case of pediatric bilateral ureteral reflux at the distal part in a bilaterally duplicated collecting system in a 5-year-old girl presenting with repeated urinary tract infections[20].

By the way, also retrocaval ureter can lead to ureteral obstruction and it can often be associated with other major anomalies (see Lopez Gonzalez et al[21] for a bibliographic review).

Moreover, ureteropelvic obstruction can be related to horseshoe kidney, extrarenal pelvis, transverse valves of periureteral junction and other congenital anomalies[22,23], both isolated or in genetic syndromes[24,25].

As a general rule, congenital urinary tract malformations should always be considered in case of hydronephrosis, both in children and young adults, as they can be asymptomatic for many years, giving signs in adolescence or adulthood.

IMMUNO-RHEUMATOLOGIC CAUSES OF URETERAL OBSTRUCTION

Stenosing ureteritis secondary to rheumatologic diseases is a rare condition, difficult to be estimated exactly because of the lack of papers about.

We found the description about a case of necrotizing vasculitis with ureteral involvement in a 12-year-old girl[26] firstly admitted to the hospital when she was aged 2 years because of arthritis, fever and growth retardation, successfully treated by aspirin and penicillin and then being healthy until the age of 8, when she had a bronchial asthma episode. A subsequent arthritis manifestation occurred at the age of 11, treated by penicillin and naproxene. At the age of 12 she presented with fever, legs ulcers, abdominal crisis, bronchial asthma, sinusal arrhythmia. Radiologic findings showed bilateral ureteral strictures and a skin biopsy revealed necrotizing vasculitis of medium-sized arteries.

The girl was successfully treated by prednisone and azathioprine.

In the literature, we found a couple of descriptions of ureteral involvement during periarteritis nodosa in a 13-year-age girl[27] and a 6-year-age boy[28], the latter treated by steroids.

To our knowledge, just one case has been published reporting on left ureteral obstruction in a 7-year-age boy affected by Kawasaki disease, who finally underwent excision of a left upper third ureteral stricture, with left-dismembered pyeloplasty[29].

Henoch-Schönlein purpura is a common systemic vasculitic condition of which the majority of cases occur in pediatrics[30].

Urinary tract involvement in Henoch-Schönlein purpura usually concerns the kidney, with a focal proliferative glomerulonephritis occurring in 20%-90% of cases[30].

Ureteral obstruction secondary to Henoch-Schönlein purpura is rare, with 14 cases described in the literature. Most patients were treated by medical therapy, while two by surgery.

One of them underwent total bilateral ureteral replacement using ileal segment, but progressed to end-stage renal disease because of reflux along the graft, thus radical excision of the ileal graft and both native kidneys was performed in order to eradicate any infectious process before immuno-suppression therapy[31].

The other one was a boy aged 7 years, who underwent multiple conservative surgical treatments for two years, including bilateral nephrostomic tubes and ureterocalycostomies along with a left dismembered pyeloplasty, which appeared to be successful at the beginning but were then complicated by infections and worsening of renal function[30]. Finally, a left nephrectomy was performed and two and a half years after the onset of disease, the boy remained tube-free without hydronephrosis recurrence on the right, with no further hospital readmissions required[30].

Eosinophilic ureteritis is a rare disease with imaging presentation similar to ureteral tumors[32], leading to ureteral stricture due to mural involvement, with secondary hydronephrosis[33].

Even though it may be associated with hypersensitivity to bacteria, parasites, food and drugs, the etiopathogenic mechanism is not completely clear[34] and peripheral eosinophilia is not a constant finding[35]. In a paper, filariasis has been proposed as a possible triggering etiology of bilateral upper ureteric strictures in a 54-year-old man, as the patient had a previous history of cellulitis with epididymitis and came from an endemic area[35].

Up to 1991 just one case of eosinophilic ureteritis in children had been published[33], describing a 3-year-old boy with bilateral ureteral obstruction.

To our knowledge, no further cases of pediatric eosinophilic ureteritis have been described in the literature, while cases of eosinophilic cystitis have been reported, with some pathological aspects still debated[33].

Some molecular details of murine ureteritis causing obstructive uropathy with hydronephrosis have been investigated[34], providing a novel molecular pathogenesis for elucidating causes of aseptic inflammation in human upper urinary tract.

URETERAL LOCALIZATION OF INFECTIONS

Fungal infections

Systemic candidiasis with possible renal localization is uncommon in neonates and infants[36], although it is a well-documented entity in several special conditions, such as intensive care in premature newborns[37], prolonged antibiotic therapy, intravenous lines and immunocompromised patients[36].

The management of renal obstructive candidiasis is challenging and not well summarized over the past decades[38]. In a review[39], the clinical course and management of 35 neonates and infants were considered, with prematurity, broad spectrum antibiotics, prolonged hospital stay and the use of intravascular catheters resulted as predisposing factors. Among the other ones, candidemia and withholding antifungal therapy were poor prognostic factors.

After year 2011, some more cases of candidiasis in newborns have been described in the literature[40-43], with no standardized treatment at the moment[44]. Of course, transplant recipients must be considered at high risk for opportunistic pathogens[45,46] and obstructive anuria due to fungal bezoars has been described[47].

Therapeutic options range between medical drugs such as amphotericine-B or fluconazole and surgical treatment, consisting of nephrostomy or retrograde stenting along with irrigation by streptokinase as required, until open surgery if needed[43].

Viral infections

Viral infections can represent severe complications in immunocompromised patients. Among them, BK-virus has been related to hemorrhagic cystitis in bone marrow transplant recipients[48-50] or to pyelonephritis and ureteral stenosis in renal transplant recipients[51].

Also adenovirus infections are postulated as causes of urologic complications in bone marrow transplantation, mainly consisting of hemorrhagic cystitis[52], moreover obstructive pyelonephritis treated by double-J ureteral stenting has also been described[53].

Management of viral infections, including Epstein-Barr, cytomegalovirus etc, is a challenging problem in both hematopoietic and solid organs transplantation[54-56].

As to the purpose of this paper, we cite a case of late onset hemorrhagic cystitis and ureteritis induced by cytomegalovirus after kidney transplantation[57].

Bacterial infections

Although syphilis, toxoplasmosis and candidiasis are recognized as causes of infections leading to kidney injury in newborns[8], in the literature we found just one case describing a Pseudomonas aeruginosa infection with bilateral ureteral involvement[58]. It concerned a 14-mo-old male diagnosed with an acute lymphocytic leukemia, who showed bilateral ureteral obstruction caused by purulent debris from Pseudomonas, with a subsequent anuria. The Authors reported it was not possible to insert a ureteric catheter on the left side, while a right retrograde pyelogram revealed a medial deviation of the right ureter with no chance of further upward progression. An irrigation was performed and the patient became polyuric after the procedure, with a renal function recovery two days after the cystoscopy, along with ciprofloxacin administration[58].

Tubercular infection

Tubercular infection is endemic in some geographic areas and genitourinary tract involvement is quite common[59].

In a paper based on a retrospective study over 13 years in a single Indian centre, Singh et al[59] identified ureteral involvement in 27.35% out of 117 patients with genitourinary tubercular disease.

In a Russian paper[60], the Authors analyzed 158 patients with active nephrotuberculosis, identifying 24 without obstructive uropathy, 70 with upper ureter obstruction and 64 with lower ureter obstruction. Bilateral involvement was recorded in 75% of patients. Unfortunately, just an English abstract was available in our research, so we do not know the amount of pediatric patients involved.

Other isolated cases have been published, including major surgical reconstructive treatment in one of them[61,62] and one case of primary papillary mucinous adenocarcinoma of the ureter mimicking genitourinary tuberculosis in a 54-year-old man[63].

In our opinion, tubercular infections could be suspected according to the geographic origin of the patient, although actual worldwide travelling habits should invite physicians to be cautious anytime.

OTHER SYSTEMIC INFECTIVE CAUSES OF URETERAL OBSTRUCTION

Rotavirus infections are the most common cause of severe diarrhea in infants and young children worldwide[64]. In a clinical paper, Ashida et al[64] retrospectively described 21 cases of gastroenteritis in Japanese children with acute post-renal failure due to ureteral obstruction from bilateral stones.
The patients were 18 boys and 3 girls, with a median age of 1.3 years, ranging between 0.4 and 3 years, while the median duration between the onset of oliguria and that of Rotavirus gastroenteritis was 6.7 d, ranging from 3 to 16 d.

The Authors highlighted that all the children were under 3 years old, many of them had hyperuricemia and the stones mainly consisted of ammonium acid urate. Some causes have been considered as possibly responsible for such stones, including a laxative-like mechanism related to water loss or fluctuations in urinary acidity, which in another paper[65] has been recognized to play a role in ammonium acid uric stones formation.

In our opinion, more studies are advocated to clear this entity.

Moreover, we found a paper published in 1991[66] describing about 4 cases of children aged between 14 mo and 13 years, including a 3-year-old girl, who presented with oligo-anuria and either flank pain or fluid retention. Three of them had a profuse vomiting and diarrhea in the previous days, with the forth one revealing a familial history of renal calculi. All the patients showed an evidence of crystalline sludge in their lower ureters.

Dehydration was postulated as a primary predisposing factor, even if three of them had an underlying crystalluria, two had a raised excretion of uric acid and one of cystine.

NEOPLASTIC INTRINSIC URETERAL OBSTRUCTIONS

Benign neoplasms

Fibroepithelial polyps are the most common ureteral benign neoplasms[67], although this mesodermal tumor rarely occurs in children[68].

It usually arises along the proximal ureter and is more common in boys, with presenting signs consisting of hematuria or flank pain due to urinary obstruction. Nevertheless, cases of single polyp with mid-ureter[69] or distal ureter[70] localization have been described, with one case prolapsing into the bladder, thus mimicking a bladder tumor[71].

Overall, in the literature we found some 40 cases of pediatric patients affected by ureteral polyps[72,73], with bilateral obstruction described in at least 5 cases, the first one in 1990[67,74-77].

Surgical management of such cases is not standardized, with some polyps treated by ureteroscopic procedures and other ones by segmental resection of the ureter[76,67]. A concomitant ureteropelvic obstruction underwent pyeloplasty, even if more studies are advocated about multiple metachronous polyps recurring after laparoscopic or robotic pyeloplasty[72].

A differential diagnosis is required between ureteral polyps and ureteritis cystic[78], which has been reported as a cause of ureteral obstruction in some cases[79-81], bilaterally in one of them[80].

Malignant neoplasms

Among malignant neoplasms, we should rapidly consider a collection of rare cases which truly presented as a single-side ureteral involvement.

A paper investigated the extension of Wilms’ tumor into the ureter[82] and 45 children out of the Wilms’ Tumor Study Group database showed ureteral involvement, with hydronephrosis identified in 12 and non-function of the kidney in another 8. Tumor was right-sided in 26 and left-sided in 19.

In the literature, we found a case of 17-year-old girl[83] and of a 12 year-old boy[84] with Ewing’s sarcoma/neuroectodermal tumor with unilateral ureteral localization, both presenting with nausea, vomiting, hematuria and abdominal pain.

One case has been described of a 4-year-old girl presenting with an embryonal rhabdomyosarcoma, botryoid variant, arising within the left ureter[85].

Ureteral localization of lymphoma was identified in one adult in a clinico-pathological study of 40 cases of genitourinary tract lymphomas, with the two pediatric cases involving kidney and testis[86]. Another paper reported a case of penile lymphoma in a 4-year-old boy[87].

An isolated case of bilateral ureteral obstruction due to lymphoma has been described in an adult[88]. To our knowledge, no cases of pediatric lymphomas with ureteral localization have been published.

EXTRINSIC URETERAL OBSTRUCTIONS

Abdomino-pelvic masses

Urinary obstruction secondary to malignant pelvic tumors is a well-known condition in adult patients[89].

In a paper published in 2004, Meir et al[90] retrospectively investigated about the same condition among the records of two major children’s hospitals, identifying 17 patients affected by upper urinary tract obstruction - 9 boys and 8 girls - with a median age of 5.7 years, ranging between 0 and 12. The most represented tumor was rhabdomyosarcoma, followed by lymphoma, and the urinary obstruction was bilateral in 11 cases. Most of them were treated by ureteral retrograde stenting or nephrostomy, with just some cases deferred to major surgery.

In another paper, Alexander et al[91] ascertained the incidence and outcome of hydronephrosis in children affected by abdominal (non-renal) or pelvic tumors. They reviewed 366 patients from a database between 1995 and 2009, finding out 66 cases - 39 female and 27 male - of upper urinary obstruction due to a compression by the tumor or by surgery/radiotherapy, with a median age of 5.1 years. Out of those 66 cases, 35 were bilateral. The most represented tumor was neuroblastoma, followed by immature teratoma and rhabdomyosarcoma. For further details about histotypes involved, see Meir et al[90] and Alexander et al[91].

Mucinous cistoadenoma of the ovary is a rare neoplasm in pediatric age[92], with 20 cases described in the literature. Most of them presented late as an abdominal mass, with urinary outflow obstruction due to bilateral distal ureter compression, eventually leading to renal failure[92].

Mesenteric and omental cysts are considered as rare intra-abdominal lesions, with an incidence of about 1 per 105000 admissions to general hospitals, ranging in age from in-utero to 18 years[93]. They can lead to hydronephrosis because of compression, as described about an abdominal cyst causing anuria in a newborn girl[94], for example.

A single case of mesenteric cyst in a neonate responsible for not only obstructive uropathy but also secondary type-1 hyperaldosteronism has been described in the literature[95]. It concerned a 9-d-old female neonate who presented with lethargy, refusal to feed and anuria over the previous 2 d. An ultrasound scan revealed a round mass in the inferior abdomen, compressing both ureters and leading to bilateral hydronephrosis. The case was treated by subtotal surgical excision of the cyst.

The autosomal-dominant inherited disorder neurofibromatosis type-1 rarely involves the genito-urinary tract, but some pediatric cases of obstruction and hydronephrosis or bladder involvement have been described[96-102], with at least one needing ureterocutaneostomy[103].

Cases of bilateral ureteral obstruction have been described both in adults and children due to traumatic pelvic hematoma and increased retroperitoneal pressure, in the so-called acute pelvic compartment syndrome[104].

Familial adenomatous polyposis

Intra-abdominal desmoid disease is one fearful condition related to familial adenomatous polyposis (FAP), potentially causing ureteric obstruction. Joyce et al[105] retrospectively investigated the incidence of ureteric obstruction among patients with desmoids disease from the FAP registry within the Sanford R. Weiss Center for Inherited Colorectal Neoplasia[105] and they sorted out that 30 patients out of the 107 with desmoids disease presented with ureteral obstruction, which was bilateral in 13. The median age of first colonic surgery was 21 years, ranging between 11 and 60. Most patients were treated by endoscopic retrograde ureteral stenting or percutaneous nephrostomy, while 4 cases underwent nephrectomy, 1 ureteric resection and reimplantation and 1 ureterolysis.

A preceding Asian paper reports on two patients affected by the same condition, with a review of 14 previous cases in the literature[106].

Retroperitoneal fibrosis

Retroperitoneal fibrosis is considered a rare entity in childhood[107], with 26 cases published[107-109], one of whom associated to lymphoma[110].

IATROGENIC TRIGONAL OBSTRUCTION OR INFLAMMATION

Device-induced obstruction

In the literature, we found 2 cases of anuria secondary to balloon catheters in children, described in a paper published in 1977[111].

The first one was a 17-mo-old girl affected by spastic neurogenic bladder, presenting with a 16-Fr Foley catheter with an 8-mL balloon, placed to manage a vesicocutaneous fistula developed after bilateral ureterovesical reimplantation. The catheter was patent and when it was removed the urine output restored.

The second case concerns a 7-d-old male newborn who underwent a transurethral resection of posterior urethral valves, presenting with an 8-Fr Foley catheter with a 3-mL balloon via a perineal urethrostomy. The catheter was found to be patent and by deflating the balloon diuresis was restored. Of course, those complications are less likely to occur with current pediatric devices.

Endoscopic procedures

Patients undergoing minimally invasive endoscopic periureteral injection of bulking agents for vesicoureteral reflux are potentially at risk of hydronephrosis[112,113], but those situations are well-known and such patients are deferred to a urologic follow-up after the procedure[114].

Bilateral ureteral obstruction after appendectomy

Known surgical complications leading to ureteral damage goes beyond the scope of this paper, while in the literature there are some cases reporting on bilateral ureteral obstruction as a rare complication after appendectomy in pediatrics, not related to direct surgical ureteral damage.

The last report found on PubMed, with a review of the literature, dates back to 2005[115] when the Authors described a case of anuria in a 11-year-old boy, 5 d after surgery for a perforated appendix. At ultrasound examination some echogenic “plugs” were found in the distal portion of both ureters, with no abscess at an abdomino-pelvic computed tomography.

During a cystoscopy a bladder base inflammation was revealed, so the patient was treated by bilateral ureteric stenting, with a prompt recover of diuresis and renal function.

In the review of the literature, the Authors found out 15 similar cases, curiously all boys aged 6-15 years[115].

An edematous process has been postulated as possibly triggered by a localized peritoneal reaction to intraoperative bacterial contamination, with boys more susceptible because their appendix is located closer to the bladder, while in girls internal genitals are situated between the appendix and the bladder[116].

In our opinion, such mechanism can be considered as an attractive pathogenesis explanation, although we do not know if an inadequate fluid replacement therapy could play a role, above all in cases with underlying predisposing factors to urolithiasis. More studies would be necessary, including a focus on metabolic disorders in patients presenting with such condition.

Personally, we observed a case of a 16-year-old boy with similar presentation after appendectomy, who was diagnosed with bilateral ureteric stones successfully drained during ureteric bilateral catheterization. He was suggested to undergo a metabolic panel but the patient was lost at follow-up.

CONCLUSION

Bilateral ureteral obstruction in pediatric population is a rare condition and can be related to either medical or surgical underlying causes, thus it is not possible to identify a common etiology.

With regard to pathogenetic mechanisms, some aspects remain unclear, in particular: (1) more studies are advocated to clarify ureteral obstruction secondary to severe diarrhea after Rotavirus infection; (2) ureteritis in immuno-rheumatologic diseases is not a completely clear event, although murine models elucidated some details; (3) multiple metachronous polyps recurring after laparoscopic or robotic pyeloplasty should be further investigated; and (4) sudden ureteral obstruction secondary to appendectomy could be related to dehydration, although in our opinion further studies would be necessary to highlight critical points and to evaluate metabolic aspects.

As a recommendation for clinical practice, a possible ureteral obstruction should be investigated in patients presenting with any picture described in this paper.

An abdominal ultrasound scan could be a simple, first-line diagnostic tool useful in the evaluation of hydronephrosis in most patients.

Treatment of ureteral obstruction deeply varies according to the underlying condition, with some cases successfully managed by drugs and other ones requiring surgery.

Surgical procedures often consist of ureteroscopy, ureteral stenting or nephrostomic tubes, with some cases deferred to major surgery for ureteral resection and reimplantation. Nephrectomy can be an option in patients presenting with advanced infections, particularly if recurrent, inveterate or in those needing an immuno-suppression therapy for their underlying condition.

REFERENCES

1
Kellum JA, Bellomo R, Ronco C. Definition and classification of acute kidney injury. Nephron Clin Pract 2008; 109: c182-c187 [PMID: 18802365 DOI: 10.1159/000142926]

2
Fortenberry JD, Paden ML, Goldstein SL. Acute kidney injury in children: an update on diagnosis and treatment. Pediatr Clin North Am 2013; 60: 669-688 [PMID: 23639662 DOI: 10.1016/j.pcl.2013.02.006]

3
Basu RK, Devarajan P, Wong H, Wheeler DS. An update and review of acute kidney injury in pediatrics. Pediatr Crit Care Med 2011; 12: 339-347 [PMID: 21057358 DOI: 10.1097/PCC.0b013e3181fe2e0b]

4
Slater MB, Anand V, Uleryk EM, Parshuram CS. A systematic review of RIFLE criteria in children, and its application and association with measures of mortality and morbidity. Kidney Int 2012; 81: 791-798 [PMID: 22258324 DOI: 10.1038/ki.2011.466]

5
Devarajan P. Biomarkers for the early detection of acute kidney injury. Curr Opin Pediatr 2011; 23: 194-200 [PMID: 21252674 DOI: 10.1097/MOP.0b013e328343f4dd]

6
Haase-Fielitz A, Haase M, Devarajan P. Neutrophil gelatinase-associated lipocalin as a biomarker of acute kidney injury: a critical evaluation of current status. Ann Clin Biochem 2014; 51: 335-351 [PMID: 24518531 DOI: 10.1177/0004563214521795]

7
Merouani A, Flechelles O, Jouvet P. Acute kidney injury in children. Minerva Pediatr 2012; 64: 121-133 [PMID: 22495187]

8
Gouyon JB, Guignard JP. Management of acute renal failure in newborns. Pediatr Nephrol 2000; 14: 1037-1044 [PMID: 10975322 DOI: 10.1007/s004670050068]

9
Choker G, Gouyon JB. Diagnosis of acute renal failure in very preterm infants. Biol Neonate 2004; 86: 212-216 [PMID: 15249758 DOI: 10.1159/000079619]

10
Tang X, Lieske JC. Acute and chronic kidney injury in nephrolithiasis. Curr Opin Nephrol Hypertens 2014; 23: 385-390 [PMID: 24848936 DOI: 10.1097/01.mnh.0000447017.28852.52]

11
Valentini RP, Lakshmanan Y. Nephrolithiasis in children. Adv Chronic Kidney Dis 2011; 18: 370-375 [PMID: 21896379 DOI: 10.1053/j.ackd.2011.07.002]

12
Riccabona M. Obstructive diseases of the urinary tract in children: lessons from the last 15 years. Pediatr Radiol 2010; 40: 947-955 [PMID: 20432013 DOI: 10.1007/s00247-010-1590-1]

13
Peters CA. Urinary tract obstruction in children. J Urol 1995; 154: 1874-1883; discussion 1874-1883 [PMID: 7563375 DOI: 10.1097/00005392-199511000-00086]

14
Gnessin E, Chertin L, Chertin B. Current management of paediatric urolithiasis. Pediatr Surg Int 2012; 28: 659-665 [PMID: 22543474 DOI: 10.1007/s00383-012-3096-4]

15
Novak TE, Lakshmanan Y, Trock BJ, Gearhart JP, Matlaga BR. Sex prevalence of pediatric kidney stone disease in the United States: an epidemiologic investigation. Urology 2009; 74: 104-107 [PMID: 19428065 DOI: 10.1016/j.urology.2008.12.079]

16
Spivacow FR, Negri AL, del Valle EE, Calviño I, Fradinger E, Zanchetta JR. Metabolic risk factors in children with kidney stone disease. Pediatr Nephrol 2008; 23: 1129-1133 [PMID: 18324422 DOI: 10.1007/s00467-008-0769-2]

17
Wilcox D, Mouriquand P. Management of megaureter in children. Eur Urol 1998; 34: 73-78 [PMID: 9676418 DOI: 10.1159/000019665]

18
Peters CA, Mandell J, Lebowitz RL, Colodny AH, Bauer SB, Hendren WH, Retik AB. Congenital obstructed megaureters in early infancy: diagnosis and treatment. J Urol 1989; 142: 641-645; discussion 641-645 [PMID: 2746792 DOI: 10.1016/0022-3468(90)90639-q]

19
Scantling D, Ross C, Altman H. A 52-year-old male with bilaterally duplicated collecting systems with obstructing ureteral stones: a case report. Curr Urol 2013; 7: 104-106 [PMID: 24917767 DOI: 10.1159/000356257]

20
Beek FJ, de Jong TP. [Diagnostic image (37). Bilateral ureteral reflux at the distal part in a bilaterally duplicated collecting system]. Ned Tijdschr Geneeskd 2001; 145: 909 [PMID: 11387866]

21
López González PA, López Cubillana P, Server Pastor G, Girón Vallejo O, Ruíz Pruneda R, Doñate Iñiguez G, Ruíz Morcillo JC, Moreno Alarcón C, Nortes Cano L, Gómez Gómez G. Retrocaval ureter in children. Case report and bibliographic review. Arch Esp Urol 2011; 64: 461-464 [PMID: 21705818]

22
Horst M, Smith GH. Pelvi-ureteric junction obstruction in duplex kidneys. BJU Int 2008; 101: 1580-1584 [PMID: 18218060 DOI: 10.1111/j.1464-410X.2007.07386.x]

23
Boşoteanu M, Boşoteanu C, Deacu M, Aşchie M, Bordei P. Etio-pathogenic and morphological correlations in congenital hydronephrosis. Rom J Morphol Embryol 2011; 52: 129-136 [PMID: 21424044]

24
Obermayr F, Szavay P, Schäfer J, Fuchs J. Ureteropelvic junction obstruction and calyceal diverticulum in a child with Turner syndrome and horseshoe kidney. J Pediatr Urol 2010; 6: 463.e1-463.e4 [PMID: 20843761 DOI: 10.1016/j.jpurol.2010.05.002]

25
Sammour ZM, Gomes CM, de Bessa J Jr, Pinheiro MS, Kim CA, Hisano M, Bruschini H, Srougi M. Congenital genitourinary abnormalities in children with Williams-Beuren syndrome. J Pediatr Urol 2014 Feb 13; Epub ahead of print [PMID: 24582571 DOI: 10.1016/j.jpurol.2014.01.013]

26
Pereira RM, Daud RM, Messina WC, Oliveira RM, Cossermelli W. Stenosing ureteritis in a child with necrotizing vasculitis. Clin Rheumatol 1992; 11: 112-115 [PMID: 1582109]

27
FISHER RS, HOWARD HH. Unusual ureterograms in a case of periarteritis nodosa. J Urol 1948; 60: 398-404 [PMID: 18880463]

28
Glanz I, Grünebaum M. Ureteral changes in polyarteritis nodosa as seen during excretory urography. J Urol 1976; 116: 731-733 [PMID: 12376]

29
Subramaniam R, Lama T, Chong CY. Pelviureteric junction obstruction as sequelae of Kawasaki disease. Pediatr Surg Int 2004; 20: 553-555 [PMID: 15248077 DOI: 10.1007/s00383-004-1218-3]

30
Corbett ST, Lennington JN, Chua AN, Gonzales ET. Stenosing ureteritis in a 7-year-old boy with Henoch-Schönlein purpura nephritis: A case report and review of the literature. J Pediatr Urol 2010; 6: 538-542 [PMID: 20382571 DOI: 10.1016/j.jpurol.2010.03.001]

31
Pfister C, Liard-Zmuda A, Dacher J, Dubois D, Grise P, Mitrofanoff P. Total bilateral ureteral replacement for stenosing ureteritis in Henoch-Schönlein purpura. Eur Urol 2000; 38: 96-99 [PMID: 10859449 DOI: 10.1159/000020259]

32
Yang LB, Wu WX. Eosinophilic ureteritis: case report. Chin Med J (Engl) 2008; 121: 188-189 [PMID: 18272052]

33
Spark RP, Gleason DM, DeBenedetti CD, Gigax JH. Is eosinophilic ureteritis an entity? 2 case reports and review. J Urol 1991; 145: 1256-1260 [PMID: 2033706]

34
Ichii O, Otsuka S, Namiki Y, Hashimoto Y, Kon Y. Molecular pathology of murine ureteritis causing obstructive uropathy with hydronephrosis. PLoS One 2011; 6: e27783 [PMID: 22114694 DOI: 10.1371/journal.pone.0027783]

35
Singh JC, Karnik SV, Gopalakrishnan G. Eosinophilic ureteritis presenting as bilateral upper ureteric strictures. Scand J Urol Nephrol 2004; 38: 260-262 [PMID: 15204385]

36
Yoo SY, Namkoong MK. Acute renal failure caused by fungal bezoar: a late complication of Candida sepsis associated with central catheterization. J Pediatr Surg 1995; 30: 1600-1602 [PMID: 8583334 DOI: 10.1016/0022-3468(95)90166-3]

37
Laufer J, Reichman B, Graif M, Brish M. Anuria in a premature infant due to ureteropelvic fungal bezoars. Eur J Pediatr 1986; 145: 125-127 [PMID: 3732315 DOI: 10.1007/bf00441872]

38
Bisht V, Voort JV. Clinical practice: Obstructive renal candidiasis in infancy. Eur J Pediatr 2011; 170: 1227-1235 [PMID: 21695474 DOI: 10.1007/s00431-011-1514-6]

39
al-Rasheed SA. The management of fungal obstructive uropathy in neonates and infants. Ann Trop Paediatr 1994; 14: 169-175 [PMID: 7521635]

40
Yeo KT, Priyadarshi A, Bolisetty S. Streptokinase therapy in the treatment of neonatal obstructive renal candidiasis. BMJ Case Rep 2013; 2013: [PMID: 24302664 DOI: 10.1136/bcr-2013-201679]

41
Schilperoort JV, de Wall LL, van der Horst HJ, van Wijk JA, Verbeke JI, Bokenkamp A. Anuria in a solitary kidney with Candida bezoars managed conservatively. Eur J Pediatr 2013 Nov 9; Epub ahead of print [PMID: 24213483 DOI: 10.1007/s00431-013-2201-6.]

42
Ben Ameur S, Hentati Y, Ben Dhaoui M, Weli M, Kamoun T, Mnif Z, Mhiri R, Hachicha M. [Neonatal renal candidiasis: a case report]. Arch Pediatr 2014; 21: 287-290 [PMID: 24457108 DOI: 10.1016/j.arcped.2013.12.008]

43
Raghunath BV, Gowrishankar BC, Narendrababu M, Ramesh S. Successful management of a renal fungal ball in a pretermature neonate: A case report and review of literature. J Indian Assoc Pediatr Surg 2013; 18: 121-123 [PMID: 24019645 DOI: 10.4103/0971-9261.116047]

44
Drgona L, Colita A, Klimko N, Rahav G, Ozcan MA, Donnelly JP. Triggers for driving treatment of at-risk patients with invasive fungal disease. J Antimicrob Chemother 2013; 68 Suppl 3: iii17-iii24 [PMID: 24155142 DOI: 10.1093/jac/dkt391]

45
O’Shea DT, Humar A. Life-threatening infection in transplant recipients. Crit Care Clin 2013; 29: 953-973 [PMID: 24094386 DOI: 10.1016/j.ccc.2013.06.012]

46
Akan H, Antia VP, Kouba M, Sinkó J, Tănase AD, Vrhovac R, Herbrecht R. Preventing invasive fungal disease in patients with haematological malignancies and the recipients of haematopoietic stem cell transplantation: practical aspects. J Antimicrob Chemother 2013; 68 Suppl 3: iii5-ii16 [PMID: 24155144 DOI: 10.1093/jac/dkt389]

47
Kamel G, Stephan A, Barbari A, Kilani H, Karam A, Zeineh S, Salmeh P, Husni R, Mokhbat J, Khoury J. Obstructive anuria due to fungal bezoars in a renal graft recipient. Transplant Proc 2003; 35: 2692-2693 [PMID: 14612076 DOI: 10.1016/j.transproceed.2003.09.013]

48
Decker DB, Karam JA, Wilcox DT. Pediatric hemorrhagic cystitis. J Pediatr Urol 2009; 5: 254-264 [PMID: 19303365 DOI: 10.1016/j.jpurol.2009.02.199]

49
Harkensee C, Vasdev N, Gennery AR, Willetts IE, Taylor C. Prevention and management of BK-virus associated haemorrhagic cystitis in children following haematopoietic stem cell transplantation--a systematic review and evidence-based guidance for clinical management. Br J Haematol 2008; 142: 717-731 [PMID: 18540939 DOI: 10.1111/j.1365-2141.2008.07254.x]

50
Gaziev J, Paba P, Miano R, Germani S, Sodani P, Bove P, Perno CF, Marziali M, Gallucci C, Isgrò A, Paciaroni K, Roveda A, Simone MD, De Angelis G, Alfieri C, Lucarelli G. Late-onset hemorrhagic cystitis in children after hematopoietic stem cell transplantation for thalassemia and sickle cell anemia: a prospective evaluation of polyoma (BK) virus infection and treatment with cidofovir. Biol Blood Marrow Transplant 2010; 16: 662-671 [PMID: 20026413 DOI: 10.1016/j.bbmt.2009.12.009]

51
Pahari A, Rees L. BK virus-associated renal problems--clinical implications. Pediatr Nephrol 2003; 18: 743-748 [PMID: 12802640 DOI: 10.1007/s00467-003-1184-3]

52
Hale GA, Heslop HE, Krance RA, Brenner MA, Jayawardene D, Srivastava DK, Patrick CC. Adenovirus infection after pediatric bone marrow transplantation. Bone Marrow Transplant 1999; 23: 277-282 [PMID: 10084260 DOI: 10.1038/sj.bmt.1701563]

53
Montaruli E, Wildhaber BE, Ansari M, Birraux J. Adenovirus-induced obstructive uropathy with acute renal failure in an immunodeficient child. Urology 2014; 83: 217-219 [PMID: 24231221 DOI: 10.1016/j.urology.2013.09.018]

54
Mori S. [Infectious diseases in hematopoietic stem cell transplantation recipients]. Rinsho Ketsueki 2014; 55: 177-183 [PMID: 24598184]

55
Kimura S, Akahoshi Y, Nakano H, Ugai T, Wada H, Yamasaki R, Ishihara Y, Kawamura K, Sakamoto K, Ashizawa M, Sato M, Terasako-Saito K, Nakasone H, Kikuchi M, Yamazaki R, Kako S, Kanda J, Tanihara A, Nishida J, Kanda Y. Antibiotic prophylaxis in hematopoietic stem cell transplantation. A meta-analysis of randomized controlled trials. J Infect 2014; 69: 13-25 [PMID: 24583063 DOI: 10.1016/j.jinf.2014.02.013]

56
Bassil N, Rostaing L, Mengelle C, Kallab S, Esposito L, Guitard J, Cardeau-Desangles I, Weclawiak H, Izopet J, Kamar N. Prospective monitoring of cytomegalovirus, epstein-barr virus, BK virus, and JC virus infections on belatacept therapy after a kidney transplant. Exp Clin Transplant 2014; 12: 212-219 [PMID: 24907721]

57
Ersan S, Yorukoglu K, Sert M, Atila K, Celik A, Gulcu A, Cavdar C, Sifil A, Bora S, Gulay H, Camsari T. Unusual case of severe late-onset cytomegalovirus-induced hemorrhagic cystitis and ureteritis in a renal transplant patient. Ren Fail 2012; 34: 247-250 [PMID: 22251223 DOI: 10.3109/0886022X.2011.647209]

58
Burghardt KM, Leonard M, Feber J, Halton J, Filler G. Pseudomonas aeruginosa infection: an uncommon cause of post-renal obstruction following induction therapy for acute lymphoblastic leukemia. Pediatr Blood Cancer 2006; 46: 512-513 [PMID: 15929136 DOI: 10.1002/pbc.20321]

59
Singh JP, Priyadarshi V, Kundu AK, Vijay MK, Bera MK, Pal DK. Genito-urinary tuberculosis revisited--13 years’ experience of a single centre. Indian J Tuberc 2013; 60: 15-22 [PMID: 23540084]

60
Volkov AA, Zuban’ ON. [Obstructive uropathy in nephrotuberculosis and the results of its surgical correction]. Probl Tuberk Bolezn Legk 2009; (4): 59-62 [PMID: 19514459]

61
Singh O, Gupta SS, Arvind NK. A case of extensive genitourinary tuberculosis: combined augmentation ileo-cystoplasty, ureteric ileal replacement and buccal mucosal graft urethroplasty. Updates Surg 2013; 65: 245-248 [PMID: 22407593 DOI: 10.1007/s13304-012-0141-8]

62
Bouchikhi AA, Amiroune D, Tazi MF, Mellas S, Elammari JE, El Fassi MJ, Khallouk A, Farih MH. Pseudotumoral tuberculous ureteritis: a case report. J Med Case Rep 2013; 7: 45 [PMID: 23414595 DOI: 10.1186/1752-1947-7-45]

63
Gulwani H, Jain A. Primary papillary mucinous adenocarcinoma of the ureter mimicking genitourinary tuberculosis. Patholog Res Int 2010; 2010: 738407 [PMID: 21151719 DOI: 10.4061/2010/738407]

64
Ashida A, Fujieda M, Ohta K, Nakakura H, Matsumura H, Morita T, Igarashi T, Tamai H. Clinical characteristics of obstructive uropathy associated with rotavirus gastroenteritis in Japan. Clin Nephrol 2012; 77: 49-54 [PMID: 22185968 DOI: 10.5414/cn107098]

65
Soble JJ, Hamilton BD, Streem SB. Ammonium acid urate calculi: a reevaluation of risk factors. J Urol 1999; 161: 869-873 [PMID: 10022703 DOI: 10.1016/s0022-5347(01)61794-4]

66
Nicholson R, Hewitt I, Kam A. Ureteric sludge syndrome. Arch Dis Child 1991; 66: 344-346 [PMID: 2025014 DOI: 10.1136/adc.66.3.344]

67
Romesburg JW, Stein RJ, Desai MM, Lagwinski N, Ross JH. Treatment of child with bilateral ureteropelvic junction obstruction due to fibroepithelial polyps and review of the literature. Urology 2009; 73: 929.e9-929.11 [PMID: 18656248 DOI: 10.1016/j.urology.2008.04.040]

68
Ammor A, Chamond C, Bargy F, Beaudoin S. [Fibroepithelial polyp of the ureter in a child. A case report]. Prog Urol 2011; 21: 291-295 [PMID: 21482406 DOI: 10.1016/j.purol.2010.05.002]

69
Fukui S, Watanabe M, Yoshino K. [Case of mid-ureteral fibroepithelial polyps in a child]. Nihon Hinyokika Gakkai Zasshi 2011; 102: 731-734 [PMID: 22390088 DOI: 10.5980/jpnjurol.102.731]

70
Oğuzkurt P, Oz S, Oğuzkurt L, Kayaselçuk F, Tercan F. An unusual cause of complete distal ureteral obstruction: giant fibroepithelial polyp. J Pediatr Surg 2004; 39: 1733-1734 [PMID: 15547846 DOI: 10.1016/j.jpedsurg.2004.07.023]

71
Sano K, Terashima K, Aida N, Ijiri R, Tanaka Y, Nosaka S. [A case of ureteral polyp prolapsing into bladder in a 3-year-old boy]. Hinyokika Kiyo 1998; 44: 737-738 [PMID: 9850841]

72
Kojima Y, Lambert SM, Steixner BL, Laryngakis N, Casale P. Multiple metachronous fibroepithelial polyps in children. J Urol 2011; 185: 1053-1057 [PMID: 21256525 DOI: 10.1016/j.juro.2010.10.046]

73
Cassar Delia E, Joseph VT, Sherwood W. Fibroepithelial polyps causing ureteropelvic junction obstruction in children--a case report and review article. Eur J Pediatr Surg 2007; 17: 142-146 [PMID: 17503312 DOI: 10.1055/s-2007-965014]

74
Bartone FF, Johansson SL, Markin RJ, Imray TJ. Bilateral fibroepithelial polyps of ureter in a child. Urology 1990; 35: 519-522 [PMID: 2353379 DOI: 10.1016/0090-4295(90)80107-x]

75
Lavelle JP, Knisely AS, Bellinger MF. Benign fibroepithelial polyps causing symptomatic bilateral intermittent hydroureteronephrosis. J Urol 1997; 158: 569 [PMID: 9224362 DOI: 10.1097/00005392-199708000-00085]

76
Bhalla RS, Schulsinger DA, Wasnick RJ. Treatment of bilateral fibroepithelial polyps in a child. J Endourol 2002; 16: 581-582 [PMID: 12470466 DOI: 10.1089/089277902320913279]

77
Sun PH, Na WL, Nan YH, Tian WJ, Liu M. [Bilateral ureteral polyps in children: a case report]. Beijing Da Xue Xue Bao 2012; 44: 643-645 [PMID: 22898864]

78
Rothschild JG, Wu G. Ureteritis cystica: a radiologic pathologic correlation. J Clin Imaging Sci 2011; 1: 23 [PMID: 21966620 DOI: 10.4103/2156-7514.80375]

79
Ordon M, Ray AA, D’A Honey RJ. Ureteritis cystica: a rare cause of ureteral obstruction. J Endourol 2010; 24: 1391-1393 [PMID: 20839971 DOI: 10.1089/end.2009.0651]

80
Amos AM, Figlesthaler WM, Cookson MS. Bilateral ureteritis cystica with unilateral ureteropelvic junction obstruction. Tech Urol 1999; 5: 108-112 [PMID: 10458667]

81
Sarma DP, Lunseth JH. Ureteritis cystica causing obstruction. South Med J 1980; 73: 942-944 [PMID: 7384861 DOI: 10.1097/00007611-198007000-00036]

82
Ritchey M, Daley S, Shamberger RC, Ehrlich P, Hamilton T, Haase G, Sawin R. Ureteral extension in Wilms’ tumor: a report from the National Wilms’ Tumor Study Group (NWTSG). J Pediatr Surg 2008; 43: 1625-1629 [PMID: 18778996 DOI: 10.1016/j.jpedsurg.2008.01.067]

83
Charny CK, Glick RD, Genega EM, Meyers PA, Reuter VE, La Quaglia MP. Ewing’s sarcoma/primitive neuroectodermal tumor of the ureter: a case report and review of the literature. J Pediatr Surg 2000; 35: 1356-1358 [PMID: 10999698 DOI: 10.1053/jpsu.2000.9333]

84
Song HC, Sun N, Zhang WP, Huang CR. Primary Ewing’s sarcoma/primitive neuroectodermal tumor of the urogenital tract in children. Chin Med J (Engl) 2012; 125: 932-936 [PMID: 22490599]

85
Droc CL, Khanna P, Paidas CN, Gilbert-Barness E. Embryonal rhabdomyosarcoma arising in the ureter. Fetal Pediatr Pathol 2008; 27: 1-11 [PMID: 18568985 DOI: 10.1080/15513810801893454]

86
Schniederjan SD, Osunkoya AO. Lymphoid neoplasms of the urinary tract and male genital organs: a clinicopathological study of 40 cases. Mod Pathol 2009; 22: 1057-1065 [PMID: 19377442 DOI: 10.1038/modpathol.2009.65]

87
Wei CC, Peng CT, Chiang IP, Wu KH. Primary B cell non-hodgkin lymphoma of the penis in a child. J Pediatr Hematol Oncol 2006; 28: 479-480 [PMID: 16825998 DOI: 10.1097/01.mph.0000212951.50974.a9]

88
Kubota Y, Kawai A, Tsuchiya T, Kozima K, Yokoi S, Deguchi T. Bilateral primary malignant lymphoma of the ureter. Int J Clin Oncol 2007; 12: 482-484 [PMID: 18071870 DOI: 10.1007/s10147-007-0685-7]

89
Kouba E, Wallen EM, Pruthi RS. Management of ureteral obstruction due to advanced malignancy: optimizing therapeutic and palliative outcomes. J Urol 2008; 180: 444-450 [PMID: 18550089 DOI: 10.1016/j.juro.2008.04.008]

90
Meir DB, Inoue M, Gur U, Livne PM, Yaniv Y, Tiedeman K, Ashley DM, Hutson JM. Urinary diversion in children with pelvic tumors. J Pediatr Surg 2004; 39: 1787-1790 [PMID: 15616930 DOI: 10.1016/j.jpedsurg.2004.08.003]

91
Alexander A, Weber B, Lorenzo A, Keays M, El-Ghazaly T, Bägli DJ, Pippi Salle JL, Irwin M, Farhat W. Hydronephrosis in children with abdominal and pelvic neoplasms: outcome and survival analysis of a single center pediatric oncology series. J Urol 2011; 186: 1705-1709 [PMID: 21855920 DOI: 10.1016/j.juro.2011.04.010]

92
Alobaid AS. Mucinous cystadenoma of the ovary in a 12-year-old girl. Saudi Med J 2008; 29: 126-128 [PMID: 18176687]

93
Ricketts RR. Mesenteric and omental cysts. Pediatric Surgery [Internet]. Elsevier 2012: 1165-1170 [DOI: 10.1016/b978-0-323-07255-7.00091-x]

94
Cain WC, Kennedy S, Evans N, Goldthorne J, Tsikouris J, Anuras J, Varma S, Meyerrose GE. Renal failure as a result of mesenteric cyst. J Pediatr Surg 2004; 39: 1440-1443 [PMID: 15359411 DOI: 10.1016/j.jpedsurg.2004.05.030]

95
Zaki SA, Shenoy P, Shanbag P, Mondkar J, Kalgutkar A. Mesenteric cyst in a neonate causing obstructive uropathy and secondary type 1 pseudohypoaldosteronism - a case report. J Paediatr Child Health 2011; 47: 486-488 [PMID: 21771151 DOI: 10.1111/j.1440-1754.2011.02133.x]

96
Zacharia TT, Jaramillo D, Poussaint TY, Korf B. MR imaging of abdominopelvic involvement in neurofibromatosis type 1: a review of 43 patients. Pediatr Radiol 2005; 35: 317-322 [PMID: 15517232 DOI: 10.1007/s00247-004-1352-z]

97
Yılmaz K, Dusunsel R, Dursun I, Coskun A, Erten S, Kucukaydın M, Yel S, Gunduz Z. Neurofibromas of the bladder in a child with neurofibromatosis type 1 causing chronic renal disease. Ren Fail 2013; 35: 1005-1007 [PMID: 23815393 DOI: 10.3109/0886022X.2013.809004]

98
Kargi HA, Aktuğ T, Ozen E, Kiliçalp A. A diffuse form of neurofibroma of bladder in a child with von Recklinghausen disease. Turk J Pediatr 1998; 40: 267-271 [PMID: 9677734]

99
Pycha A, Klingler CH, Reiter WJ, Schroth B, Haitel A, Latal D. Von Recklinghausen neurofibromatosis with urinary bladder involvement. Urology 2001; 58: 106 [PMID: 11445496 DOI: 10.1016/s0090-4295(01)01083-4.]

100
Ameur A, Touiti D, Jira H, el Alami M, Ouahbi Y, Abbar M. [Urinary and nephrologic aspects of Von Recklinghausen disease. Two case reports and review of the literature]. Ann Urol (Paris) 2003; 37: 150-154 [PMID: 12951702 DOI: 10.1016/s0003-4401(03)00047-0]

101
Brooks PT, Scally JK. Bladder neurofibromas causing ureteric obstruction in Von Recklinghausen’s disease. Clin Radiol 1985; 36: 537-538 [PMID: 3935357 DOI: 10.1016/s0009-9260(85)80215-4.]

102
Rink RC, Mitchell ME. Genitourinary neurofibromatosis in childhood. J Urol 1983; 130: 1176-1179 [PMID: 6417345]

103
Sitkiewicz A, Przewratil P, Andrzejewska E. [Severe bilateral hydronephrosis in a 12 years old boy with neurofibromatosis type-1]. Pol Merkur Lekarski 2004; 16: 261-264 [PMID: 15190605]

104
Ali SR, Mohammad H, Sara S. Evaluation of the relationship between pelvic fracture and abdominal compartment syndrome in traumatic patients. J Emerg Trauma Shock 2013; 6: 176-179 [PMID: 23960373 DOI: 10.4103/0974-2700.115330]

105
Joyce M, Mignanelli E, Church J. Ureteric obstruction in familial adenomatous polyposis-associated desmoid disease. Dis Colon Rectum 2010; 53: 327-332 [PMID: 20173481 DOI: 10.1007/DCR.0b013e3181c52894]

106
Soon JL, Lau WK, Seow-Choen F, Cheng CW. Unresectable desmoid tumours causing obstructive uropathy in familial adenomatous polyposis. Asian J Surg 2005; 28: 233-237 [PMID: 16024324 DOI: 10.1016/s1015-9584(09)60351-1]

107
Miller OF, Smith LJ, Ferrara EX, McAleer IM, Kaplan GW. Presentation of idiopathic retroperitoneal fibrosis in the pediatric population. J Pediatr Surg 2003; 38: 1685-1688 [PMID: 14614727 DOI: 10.1016/s0022-3468(03)00590-6]

108
Bednorz R, Apoznański W, Zwolińska D, Zatoński T, Zaleska-Dorobisz U. [Ormond’s disease in 17-year-old girl: a case study]. Pol Merkur Lekarski 2008; 24 Suppl 4: 87-89 [PMID: 18924513]

109
Egnatios J, Chao C, Naheedy J. An idiopathic case of pediatric retroperitoneal fibrosis with extensive magnetic resonance imaging and follow-up. Pediatr Radiol 2014; Epub ahead of print [PMID: 24756251 DOI: 10.1007/s00247-014-2976-2]

110
Milcent K, Franchi-Abella S, Larrar S, Guitton C, Valteau-Couanet D, Koné-Paut I, Bader-Meunier B. [Retroperitonal fibrosis and lymphoma in a 15-year-old boy]. Arch Pediatr 2008; 15: 1756-1759 [PMID: 18976891 DOI: 10.1016/j.arcped.2008.09.016]

111
Toguri A, Rabinowitz R, Schillinger JF. Anuria secondary to balloon catheters in children. J Urol 1977; 118: 314 [PMID: 894813]

112
Alizadeh F, Mazdak H, Khorrami MH, Khalighinejad P, Shoureshi P. Postoperative ureteral obstruction after endoscopic treatment of vesicoureteral reflux with polyacrylate polyalcohol copolymer (Vantris®). J Pediatr Urol 2013; 9: 488-492 [PMID: 23219423 DOI: 10.1016/j.jpurol.2012.11.007]

113
García-Aparicio L, Rodo J, Palazon P, Martín O, Blázquez-Gómez E, Manzanares A, García-Smith N, Bejarano M, de Haro I, Ribó JM. Acute and delayed vesicoureteral obstruction after endoscopic treatment of primary vesicoureteral reflux with dextranomer/hyaluronic acid copolymer: why and how to manage. J Pediatr Urol 2013; 9: 493-497 [PMID: 23507288 DOI: 10.1016/j.jpurol.2013.02.007]

114
Kajbafzadeh AM, Tourchi A, Ebadi M. The outcome of initial endoscopic treatment in the management of concomitant vesicoureteral reflux and ureteropelvic junction obstruction. Urology 2013; 81: 1040-1045 [PMID: 23608426 DOI: 10.1016/j.urology.2013.01.036]

115
Seeberg LT, Edenberg J, Saetren H. Bilateral ureteral obstruction after appendicectomy. Surgeon 2005; 3: 45-47 [PMID: 15789795 DOI: 10.1016/s1479-666x(05)80012-5]

116
Hugen CA, Mulders PF, Monnens LA, Dijkman-Neerincx RH, de Vries JD. Bilateral ureteral obstruction after appendectomy in children. J Pediatr Surg 1995; 30: 1666-1667 [PMID: 8749919 DOI: 10.1016/0022-3468(95)90447-6]

P- Reviewer: Duan SB, Shou ZF    S- Editor: Ji FF    L- Editor: A    E- Editor: Lu YJ


�








Table 1  Causes of bilateral or potentially bilateral ureteral obstruction in children


Categories of disease


�
Single entities or underlying causes


�
�
Urolithiasis


�
Idiopathic


Neurologic disease


Metabolic and genetic disorder


Inflammatory bowel disease�
�
Congenital urinary tract malformations


�
Obstructive megaureter


Uretero-pelvic junction obstruction


Duplicated collecting system


Horseshoe kidney and other anomalies�
�
Immuno-rheumatologic diseases


�
Necrotizing vasculitis


Periarteritis nodosa


Kawasaki disease


Henoch-Schönlein purpura


Eosinophilic ureteritis �
�
Ureteral localization of infections


�
Fungal infections


Viral infections


Bacterial infections 


Tubercular infections�
�
Other systemic infections


�
Rotavirus


�
�
Neoplastic intrinsic ureteral obstructions


�
Fibroepithelial polyps, ureteritis cystica, malignant neoplasms


�
�
Extrinsic ureteral obstructions


�
Abdomino-pelvic masses


Familial adenomatous polyposis


Retroperitoneal fibrosis�
�
Iatrogenic trigonal obstruction/inflammation


�
Device-induced obstruction


Bulking agents for vesico-ureteral reflux


Obstruction after appendectomy�
�









