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Abstract 

Background: Acute reversible kidney injury (ARKI) secondary to 
bilateral ureteric obstruction (BUO) is a common urological prob-
lem. Our goals were to describe the etiology, management and 
outcomes of such patients identified between 2006 and 2009 and 
to compare them with a similar historical study published in 1982. 
Methods: Chart review was performed on 49 patients with AKRI 
secondary to BUO. ARKI was defined as ≥33% decrease in serum 
creatinine after intervention. Those with malignant and benign 
causes of obstruction were identified and management and out-
come data were collected. 
Results: Of these 49 patients, 83% had BUO secondary to malig-
nancy, 28% of these presenting for the first time. Prevalence of 
bladder cancer was increased (p = 0.04) and cervix trended lower 
(p = 0.07) compared with the earlier study; prostate cancer was 
unchanged (p = 0.51). The average survival was 239 days; 90% 
of patients died within a year after presenting with BUO from a 
malignant etiology. Compared with the 1982 group, there were 
trends towards a decrease in the frequency of retroperitoneal fibro-
sis (p = 0.08) and an increase in bilateral ureteric calculi (p = 0.16) 
in the benign group.
Conclusions: Patients with ARKI secondary to BUO most likely 
have an underlying malignancy, with almost a third of them being 
diagnosed for the first time. Prevalence of bladder cancer increased 
while cervical cancer trended lower. The cause for the former is 
unclear; the latter may be due to aggressive screening. Prostate can-
cer remained unchanged despite the widespread implementation of 
prostate-specific antigen testing. Patients with an underlying malig-
nancy do poorly and those with a newly diagnosed malignancy 
do worst. Those with ARKI secondary to benign causes did well. 

Introduction

Acute reversible kidney injury (ARKI) secondary to bilateral 
ureteric obstruction (BUO) is a common urological problem 
and the underlying etiology can be malignant or benign. 
Malignant obstruction is often from direct tumour compres-

sion of the distal ureters, most frequently from genitourinary 
or colon cancers.1 Although patients with BUO typically 
receive urgent intervention to recoup renal function, there is 
limited evidence that survival and quality of life are extended 
by doing so. 

Most publications dealing with this scenario have focused 
on individual causes of obstruction. In a small series of 29 
patients with cervical cancer and BUO, some patients were 
salvaged with prompt urinary diversion.2 A larger review 
looking at prostate cancer suggested there was no consensus 
on how to manage BUO in advanced disease.3 Individual 
case series on breast and esophageal cancer suggested ure-
teric diversion reversed the kidney injury and allowed further 
treatment of the systemic disease.4,5 Despite the controversy 
in the management of this condition and the accepted poor 
prognosis, most patients receive percutaneous nephrostomy 
tubes (PNTs), retrograde ureteric stents or both.1,6-8

In contrast, those with benign causes have cause-specific 
interventions and do well. We sought to describe the etiol-
ogy, management and outcome in a contemporary cohort 
of patients with ARKI secondary to BUO who had malignant 
or benign disease and to compare them to a similar histori-
cal group.9

Methods 

Chart review was performed on patients with ARKI second-
ary to BUO admitted to the Capital District Health Authority 
in Halifax, Nova Scotia, Canada, between 2006 and 2009 
(referred to in this paper as the 2009 group). ARKI was 
defined by ≥33% reduction in serum creatinine after inter-
vention. Those with bladder outlet obstruction (n = 7) or 
who refused intervention (n = 1) were excluded.

Once the cause of the obstruction was determined, 
patients were classified into malignant or benign groups. 
Independent-sample t-tests were used to compare serum 
creatinine (µmol/l) in the malignant and benign groups 
(creatinine ± standard deviation.) Each patient was labeled 
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with specific cancer or underlying diagnosis depending 
upon whether the etiology was malignant or benign. The 
frequency of individual causes was compared to a historical 
study10 (referred to in this paper as the 1982 group.) using 
either Pearson’s chi-squared or Fisher’s exact tests. Kaplan-
Meyer time to event survival analysis was calculated with 
SPSS (SAS Institute, Cary, NC). Survival is expressed as mean 
survival (days), with a 95% confidence interval.

Statistical comparison was not possible in those instances 
when raw data from the 1982 group were unavailable.

Ethical approval was granted by Capital District Health 
Authority Research Services.

Results

The 2009 group included 49 patients identified with AKRI 
secondary to BUO confirmed by ultrasonography (US) and/
or computerized tomography (CT); in 1982, most (48/50) 
patients were diagnosed with cystoscopy and retrograde 
pyelography. 

Forty (82%) had a malignant cause for their obstruction 
with an average age of 73 years at presentation (compared 
with 60 years in the 1982 group) while 9 (18%) had a benign 
cause with an average age of 59 years. Causes of obstruction 
were tallied (Table 1). 

Comparing the two groups, the 2009 group showed an 
increase in the prevalence of bladder cancer (p = 0.04), a 
trend towards a decrease in cervical cancer (p = 0.07) and 
no change in the frequency of prostate cancer (p =0.51) 
(Table 1). In the 2009 group, there were 13 females and 
27 males with a malignant cause of obstruction; females 
presented most commonly with cervical or bladder cancer, 
while male patients presented most often with prostate or 
bladder cancer (Fig. 1, Fig. 2). 

In the 2009 group, patients with ARKI secondary to malig-
nant BUO had a mean survival of 239 days (range: 145-334) 
(Fig. 3); median was 133 days. Patients with a pre-existing 
malignancy survived longer with an average of 292 days 
(range: 168-497) days while those with a newly diagnosed 

malignancy survived only 109 days (range: 49-168) days 
(p = 0.04) (Fig. 4). There was no difference in the survival 
of men compared to women with malignancy with men 
surviving 195 (range: 116-274) and women surviving 331 
(range: 145-334) days (p = 0.28) (Fig. 5). When comparing 
the survival of patients with different kinds of cancer there 
was no statistically significant difference between the two 
groups (Table 2).

In the 1982 group, 75% of patients who had nephros-
tomy tubes had them done with an open procedure, whereas 
in the contemporary group all were done percutaneously 
(Table 3). In the 2009 group who had obstruction from a 
benign etiology, 56% had bilateral ureteric calculi and 22% 
had retroperitoneal fibrosis. All of the patients with calculi 
initially received bilateral ureteric stents. One patient with 
retroperitoneal fibrosis had a PNT inserted and the other 
had bilateral ureteric stents. Compared with the 1982 group, 
there were trends towards a decrease in the frequency of 

Table 1. Comparison of causes of malignant and benign BUO 1982 and 2009 

Site
Malignant p

Etiology
Benign p

1982  
n=32

2009  
n=40

1982  
n=12

2009  
n=9

Cervix 11 (29%) 5 (13%) 0.07
Retroperitoneal 

fibrosis
8 (67%) 2 (22%) 0.08

Prostate 8 (21) 11 (28) 0.51 Ureteric stones 2 (17) 5 (56) 0.16

Bladder 5 (13) 13 (33) 0.04 Ligated ureters 2 (17) 0 –

Colon 5 (13) 5 (13) 1.0 Other 0 2 (22) –

Ovary 5 (13) 1 (3) 0.10

Other 3 (8) 2 (5) –

Lymphoma 1 (3) 3 (8) 0.62
BUO: bilateral ureteric obstruction.

Tumour Site

5

4

3

2

1

Bladder Bowel Breast Cervix Esophagus Ovary
0

Fig. 1. Distribution of females presenting with malignant obstruction in 2009 
group (n=13).
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retroperitoneal fibrosis (p = 0.08) and an increase in bilateral 
ureteric calculi (p = 0.16) (Fig. 6).

Presenting serum creatinine in the malignant and benign 
groups was the same on admission (733 ± 378, 721 ± 486 
(p = 0.94), respectively) and at discharge (222 ± 129, 
205 ± 120 (p = 0.72), respectively). None of this 2009 cohort 
required dialysis.

Discussion 

ARKI has been defined in multiple studies using vary-
ing changes in serum creatinine, urine output, need for 
renal replacement therapy and estimated glomerular fil-
tration rate.10 The Acute Kidney Injury Network (AKIN)11

has proposed a definition of AKI based on the Risk, Injury, 
Failure, Loss, and End-stage Kidney (RIFLE) classification.12

Diagnostic and classification criteria are based on changes 
in serum creatinine from baseline values. Strict adherence 

to these criteria was not possible in our in-hospital study 
because neither baseline nor final serum creatinine values 
were available – values were already elevated at the time 
of admission and the ultimate nadir was unknown at time 
of discharge. 

Recognizing that there are ongoing controversies regard-
ing standardized definitions of ARKI and recovery,12-14 we 
used ≥33% decrease in serum creatinine after intervention 
as confirmation of AKRI following consultation with our 
local nephrologists.

Most patients who presented with ARKI secondary to 
BUO had an underlying malignancy and most of these 
were genitourinary (bladder, cervix or prostate). This is 
consistent with the existing literature and similar to a 1982 
study at our institution.9,15 In both the benign and malig-
nant groups, the degree of renal impairment as measured 

by presenting serum creatinine 
was similar and did not serve as 
a differentiating variable. After 
relief of obstruction with per-
cutaneous nephrostomy tubes 
or ureteric stents, renal function 
improved significantly and was 
decreasing on discharge in both 
groups. Multiple studies have 
shown both stents and nephros-
tomy tubes are effective methods 
to restore kidney function after 
ureteric obstruction.2,3,10,16-19

Advancements in and availabil-
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Fig. 2. Distribution of males presenting with malignant obstruction in 2006 to 
2009 by tumour site (n=27).
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Fig. 3. Overall survival of the 2006-2009 group with malignant causes of bilateral 
ureteric obstruction.

Table 2. Comparison of survival in patients with malignant BUO in 1982 and 2009 
groups

Tumor Site
Patients Events Mean 2009 Median 2009 Median 1982

n (2009) n (2009) Days (95% CI) Days Days 
Bladder 12 10 193 (93 – 293) 129 188

Bowel 5 5 164 (88 – 240) 198 22

Breast 1 1 59 (–) 59 –

Cervix 5 2 598 (222–972) 163 311

Lymphoma 3 2 291 (0 – 692) 126 52

Ovary 1 1 50 (–) 50 130

Prostate 11 10 190 (81 – 298) 140 200
BUO: bilateral ureteric obstruction.
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ity of imaging techniques have led to less invasive diagnosis 
and treatment of patients with BUO in the 2009 group. 

There was a trend toward a decreasing percentage in the 
number of patients presenting with BUO secondary to cervi-
cal cancer compared with 1982. It is possible that aggressive 
screening for cervical cancer over the past 25 years contrib-
uted to this observation.20 On the other hand, we did not 
see the expected reduction in prostate cancer patients with 
BUO despite the widespread availability of PSA screening 
over the past few decades. It is unknown why more patients 
are currently presenting with bladder cancer as the cause 
of obstruction. 

Patients with malignancy had poor outcomes and most 
died within a year. Our mean survival of 239 days is simi-
lar to previous rates described in the literature. One study 

described survival post-obstruction from a genitourinary 
malignancy to be only 5 to 12 months.16 In another, patients 
with prostate cancer treated with PNTs averaged 7.5 months 
until death.18 In a large series with 125 patients with malig-
nancy, the average survival was 227 days post-obstruction.19

Patients with prostate cancer had no change in their survival 
with a mean of 200 days in the 2009 group compared with 
a median survival of 190 days in 1982 group. Interestingly, 
patients with colon cancer had the shortest mean survival of 
162 days in the 2009 group compared with in 1982 (median 
survival of 22 days). It is difficult to compare mean survival 
rates to median survival in a previous study, but the similari-
ties in results suggest that limited progress has been made in 
improving the poor prognosis of these patients.

The encouraging exception in the 2009 group was cervi-
cal cancer where survival seemed to be better than other 
malignancies, with 3 patients alive 1 to 3 years post-obstruc-
tion. This should be interpreted cautiously as the numbers 
were small with regards to individual cancers and the results 
were difficult to generalize. Patients with cervical cancer 
also had the longest median survival of 277 days in the 
1982 group.9

The reason that patients with a pre-existing diagnosis of 
cancer survived longer than those with a newly diagnosed 
malignancy is unclear. It may be because those patients who 
present with bilateral obstruction as their initial symptom of 
malignancy have more aggressive tumours.
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Fig. 4. Survival of patients with bilateral ureteric obstruction from a newly 
diagnosed malignancy compared with those who had a known malignancy 
(2006-2009).
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Fig. 5. Comparison of survival of men with malignant bilateral ureteric 
obstruction to women (2006-2009).

Table 3. Interventions used in the 2009 malignant group

Tumour site
Percutaneous 
nephrostomy 

tubes

Retrograde 
ureteric stents

Both

Bladder 8 2 2

Bowel 1 2 2

Breast – – 1

Cervix 1 3 1

Lymphoma – 3 –

Ovary 1 – –

Prostate 7 3 –
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Conclusions

Based on our observations, patients with ARKI secondary to 
malignant BUO should be counselled that their prognosis 
is poor. Bypassing the obstruction has been shown to be a 
successful way to prolong life,1,2,17 but most will not survive 
past a year despite receiving adequate intervention for their 
ureteric obstruction. The quality of life after intervention 
is not well-described, but is likely poor. No patients were 
reviewed who chose only a palliative approach to treat their 
acute obstruction, but this may be an appropriate option to 
consider.

With respect to the patients with a benign cause of their 
obstruction, there were trends toward a decreasing num-
ber of patients who presented with retroperitoneal fibrosis 
and an increasing number presenting with bilateral ureteric 
calculi.

Future studies might consider reviewing patients pre-
senting with BUO and non-reversible AKI, as well as those 
with unilateral ureteric obstruction in a solitary kidney with 
reversible and non-reversible AKI.
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Fig. 6. Causes of benign obstruction (1982 compared with 2009).




