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Abstract:
Introduction:
Spontaneous ureteral rupture is defined as non-traumatic urinary leakage from the ureter. This is a diagnosis that, while uncommon, is important for emergency physicians to know about. The literature is relatively sparse. 

Materials and Methods:
A retrospective review of patients who were diagnosed with spontaneous ureteral rupture. From 2006 to 2012, 18 patients were diagnosed by radiography (CT or IVU) with spontaneous ureteral rupture. These case all showed extravasation of the contrast outside the excretory system. We evaluated underlying causes, diagnostic and therapeutic procedures and outcomes.
Results: 
There were 9 men and 9 women with a median age of 59 years (range 22-82 years). In 56% of patients, a ureteral stone was the cause; in 17%of patients a ureteral stricture; in one patent a ureteral tumor and in the remaining 22% no cause was identified. In 13 patients (72.2%), primary ureteroscopy to place D-J stents was performed. The average duration of ureteral catheter stenting was 21 days (range 8-45 days). The other five patients (27.8%) were managed conservatively with antibiotic treatment and the outcome was good.  

Conclusions: 
Ureteral stones most commonly cause spontaneous ureteral rupture. In our experience, most patient received ureteroscopy and Double-J stenting. Conservative management with antibiotics also had good outcomes. The majority of patients had sudden onset of abdominal or flank pain. Spontaneous ureteral rupture should be kept in the differential diagnosis of patients with acute abdominal or flank pain in the 
Emergency Department.


Introduction:
Spontaneous ureteral rupture is defined as non-traumatic urinary leakage from the ureter. This is a diagnosis that, while uncommon, is important for emergency physicians to know about. The literature is relatively sparse. 1, 2, 3, 4. Till now, the reported cases were solitary and few in each hospital. The diagnosis was difficult initially because there were various symptoms. Management of spontaneous ureteral rupture is therefore not standardized. To our knowledge, our report has the largest case numbers in a single medical center, worldwide, until now. We report on eighteen patients with spontaneous ureteral rupture and discuss clinical presentation, therapeutic procedures and outcomes.

Materials and Methods:
A retrospective review of patients who were diagnosed with spontaneous ureteral rupture. From 2006 to 2012, 18 patients were diagnosed by radiography (IVU or CT) (Figure 1 and 2) with spontaneous ureteral rupture. These case all showed extravasation of the contrast outside the excretory system. We evaluated underlying causes, diagnostic and therapeutic procedures and outcomes.

Results: 
There were nine men and nine women with a median age of 59 years (range 22-82 years) (table 1). In ten patients (55.6%), a ureteral stone was the cause; in 17% of patients a ureteral stricture; in one patent the cause was a ureteral tumor. In the remaining four patients (22.2%) no cause was identified. Twelve (66.7%) patients presented with a chief complained of sudden onset flank pain. In the remaining six (33.3%) patients, abdominal pain was the chief complaint of sudden onset. 
In 13 patients (72.2%), primary ureteroscopy to place D-J stents was performed. In those patients who underwent ureteroscopy, ten were caused by ureteral stones and three suffered from ureteral stricture. The average duration of ureteral catheter stenting was 21 days (range 8-45 days). Neither flank pain nor fever developed after removal of the ureteral stents. The other five patients (27.8%) were managed conservatively with antibiotic treatment and the outcome was good. The average duration of hospitalization was 7.1 days (range 2-22 days). Among the ten patients with stones, six patients had distal ureteral stone and the other four patients had proximal ureteral stones. The average ureteral stone size was 4.4mm x 3.4mm. The size of proximal ureteral stones seemed larger than distal ureteral stones (7.5x5.3 mm vs. 2.3x2.2 mm) (table 1).
Discussion
Ureteral rupture may be caused by spontaneous or post-traumatic. Spontaneous ureteral rupture is a rare condition and ureteral calculi are the most frequent causes1-5, which is consistent with the findings of our study. In addition, tumors4, 6, enlarged lymph nodes, retroperitoneal fibrosis7 , pregnancy8 ,bladder outlet obstruction9-11 and connective tissue disease12 were also reported to be responsible for the problem. In some cases, the cause is unknown13, 14. Akpinar et al.11 gathered 91 cases from published literature in 2002 and divided these patients into five main groups based on the etiology. These groups are stone disease (65), tumor (10), connective tissue disease (10) and high-dose corticosteroid treatment (5), other causes (6) and unknown (5). 
The size of proximal ureteral stones seemed to larger than distal ureteral stones. A possible reason for these findings is that smaller stones are more likely to pass distally. Some studies showed that smaller size stones, had higher spontaneous passage success 16-19.We can assume that because the smaller stones easier pass distally, the larger ureteral stones may be obstructed proximally.
Management of the spontaneous ureteral rupture is not standardized because few systemic reports are available now3-5. In our series, primary ureterorenoscopy to set Double-J ureteral stents were successfully performed in 13 patients (72.2%).  The average duration of Double-J ureteral stenting was 21 days (range 8-45 days). Neither flank pain nor fever developed after removal of the ureteral stents. The other five patients (27.8%) were managed conservatively with antibiotic treatment. All our patients had good outcomes with a mean follow up of 12.5 months (range: 0-52). 
Therefore, minimally invasive procedures or conservative care offer excellent results and several case reports confirm this1-5. Starvodimos et al. reported on five patients managed successfully with a Double-J ureteral stent insertion under fluoroscopy13. Csata elt al. reported two patients with spontaneous ureteral rupture cured by conservative therapy15. Akpinar et al. successfully managed one patient by a Double-J stent, one patient with acute urinary retention by urethral catheterization and two patients by conservative therapy11.
A recent retrospective study by Boris et al. with 108 patients were identified with the CT diagnosis of renal ‘forniceal’ or ‘calyceal’ rupture showed that the distal calculi in the ureter had higher rate of spontaneous ureteral rupture than proximal stones (24.3% vs 76.7%)4. We assumed that these findings may have selection bias in which smaller stones are more likely to pass distally to the ureter.
Spontaneous ureteral rupture often produces symptoms such as sudden onset severe abdominal and flank pain associated with nausea and vomiting. In our study, most of the patients had acute flank pain (66.7%) and some presented as acute abdominal pain (33.3%). Ultrasound may detect fluid collections in the perinephric or retroperitoneal areas, but we recommend contrasted CT to confirm the diagnosis. Because ureteral rupture can cause serious results, spontaneous ureteral rupture should be kept in mind in patients with acute abdominal pain at emergency room1-2.
The limitations of this study are its retrospective design, single-center experience and small case number. We are not able to show comparative efficacy of stenting versus conservative care because not randomized and the case numbers are too small.
Conclusions: 
Ureteral stones most commonly cause spontaneous ureteral rupture. Obstructing ureteral stones are the most common cause (more than 50%), but no definitive cause was found in almost a quarter of patients. Conservative management with antibiotics also had good outcomes. The majority of patients had sudden onset of abdominal or flank pain. Spontaneous ureteral rupture should be kept in the differential diagnosis of patients with acute abdominal or flank pain in the Emergency Department.
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Figure 1 Intravenous pyelography showing extravasation
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Figure2 CT dilated left renal pelvis with extravasation
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Table1 PATIENT DEMOGRAPHICS AND RESULTS

	Mean patient age, years(range)
	59.2 (22-82)

	No. of Gender (%)
	

	Male
	9(50)

	Female
	9(50)

	Etiology (%)
	

	Stone
	10(55.6)

	Stricture
	3(16.7)

	Tumor
	1(5.6)

	Unknown
	4(22.2)

	Treatment (%)
	

	URS and D-J stent
	13(72.2)

	Support care
	5(27.8)

	Mean hospital days (±SD)
	7.1±7.4

	Mean cath. days (±SD)
	21.1±12.0

	Mean stone size (mm x mm)
	4.4 x 3.4

	Upper 
	7.5 x 3.3

	Lower
	2.3 x 2.2


[bookmark: _GoBack]Values are expressed as mean ± SD
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