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Abstract

Background This study investigated the clinical outcomes of stent placement for malignant extrinsic ureteral obstruction
(MUO) and predictive factors for stent failure.

Methods We retrospectively analyzed clinical data for 91 patients with radiologically significant hydronephrosis due to
MUO who underwent successful stent placement. In total, 132 ureters were stented for the decompression. Factors related
to stent failure were analyzed with a Cox proportional hazards model.

Results Stent failure occurred in 25 ureters in 20 patients. The median interval to failure was 63 days. The multivariate
analysis showed that the significant predictors of stent failure were bladder invasion and severe hydronephrosis before the
stent insertion. The patients were divided into three groups based on these two factors: low-risk (neither factor; 85 patients),
intermediate-risk (one factor; 37), and high-risk (both factors; 10). The median stent failure-free survival rate at 3 months
was 94.8% in the low-risk, 71.8% in the intermediate-risk and 55.6% in the high-risk group, respectively. Of the ureters with
stent failure, there was successful re-replacement of internal stents in 3 low-risk, 6 intermediate-risk and no high-risk ureters.
Replacement by nephrostomy was done in 2 low-risk, 5 intermediate-risk and 7 high-risk ureters.

Conclusion The patients considered at low-risk could be managed without stent failure by internal stenting. However, the
patients at high-risk may require the consideration of nephrostomy or other alternatives as the initial treatment. Our stratifi-
cation model may allow better risk stratification for patients with regard to ureteral stenting, helping to identify patients for
whom ureteral stenting is indicated.
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Introduction

Malignant extrinsic ureteral obstruction (MUOQO) can result
from extrinsic compression by a primary lesion, metastases,
retroperitoneal lymphadenopathy, or direct tumor seeding
[1] and is commonly a late sign in patients with advanced
malignancy. The reported median survival of patients with
MUO ranges from 3 to 7 months [2]. Because these patients
generally have a poor prognosis [3], the management of
MUO can be difficult. If untreated, ureteral obstruction can
lead to renal failure and even death [4]. However, there is
evidence that palliative urinary diversion prevents the dete-
rioration of renal failure and may result in improved sur-
vival [5]. It is usually possible to drain the upper urinary
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tracts adequately using various types of ureteral internal
stents, percutaneous nephrostomy (PCN) catheters, or extra-
anatomic stents in order to provide symptomatic relief and
maintain renal function. However, as yet there have been no
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definitive published guidelines on the management of MUO,
and it is often difficult to identify the most beneficial strategy
for a patient and their potentially short life expectancy [4].
The indication for ureteral stent placement in MUO and the
outcomes of using ureteral stents remain unclear. The aim
of this study, therefore, was to investigate clinical outcomes
following the placement of ureteral stents for MUO and to
identify the predictive factors for stent failure, with a view
to establishing a way to identify patients for whom ureteral
stenting would be indicated. We did this by reviewing the
experience of our institution in the treatment of MUO.

Patients and methods

This study was approved by the ethics committee at our
institution and the methods were conducted in accordance
with the approved guidelines. We retrospectively reviewed
clinical and laboratory data for patients with radiologically
significant hydronephrosis due to MUO, demonstrated by
ultrasonography (US) and computed tomography (CT), who
underwent successful ureteral stent placement for decom-
pression of the MUO at our institution between May 2005
and November 2017. Patients with direct ureteral obstruction
caused by urolithiasis and those with urinary stones that
could affect stent management were excluded from analysis.
If the patients with MUO demonstrated obstructive pyelo-
nephritis at the time of consultation to our department, we
inserted a single-J ureteral catheter or a PCN catheter to
drain the renal pelvis, and then replaced the double-J cath-
eter as the ureteral stent after the pyelonephritis improved.
A total of 91 patients met these criteria; their characteristics
and types of malignancy are shown in Table 1. The most
common malignancy was cervical cancer. The stents for
these 91 patients were placed retrogradely in 130 ureters and
antegradely in 2, with one stent inserted per ureter without
dilation of the obstructive lesion. We used 6-Fr double-J pol-
yurethane stents. The models used were Endo-Sof AQ (Cook
Urological, Spencer, IN, USA), White Universa (Cook Uro-
logical), or INLAY (C. R. Bard Inc., Murray Hill, NJ, USA),
with the choice at the attending urologist’s discretion. Any
changes in the type of stent were also made according to the
urologist’s judgment, and the treatment policy after stent
placement was left to the discretion of the attending physi-
cians of each department. The start of the observation period
was defined as the date of the initial ureteral stent placement.
The stents were generally exchanged every 2—4 months,
and removal was considered if routine follow-up CT or US
demonstrated that the cause of the obstruction had definitely
disappeared because of the cancer therapy, including sys-
temic or local treatment. Antibiotics were administered at
the time of stent replacement. Once the double-J catheter
was inserted, palliative treatment without any obstruction

Table 1 Baseline characteristics of the 91 patients

Characteristics Median (range) or
number of patients
(%)

Age (years) 64.0 (38-86)

Sex

Female/male 60/31 (66.0/34.0)
Laterality

50 (54.9)

28/22 (56.0/44.0)

41 (45.1)

Unilateral
Right/left

Bilateral

Malignancy type

Gynecological cancer
Ovary 11
Endometrium 11
Cervix 23
Vagina 1
Sarcoma 1

Digestive system cancer
Gastric 17
Colon
Rectum

4
6

Duodenum 2
Gall bladder 2
Esophagus 1
Pancreas 1
Other

Prostate

Lung

Peritoneum

Malignant lymphoma

Breast

Retroperitoneal sarcoma

Unknown

S — = = = = = W

Serum creatinine before stent insertion (mg/dL) .97 (0.42-22.1)

Cancer therapy after stent insertion

Operation 7(7.7)
Chemotherapy or endocrine therapy 49 (53.8)
Radiation or chemoradiation 9(9.9)

Best supportive care 32 (35.2)

was performed for urinary tract infections. Stent failure was
defined as the necessity for another alternative form of uri-
nary diversion (including PCN or an external ureteral stent)
for one of the following reasons: an inability to replace the
ureteral stent; increasing serum creatinine levels; compli-
cation by obstructive pyelonephritis; or the presence of a
recurrent stent obstruction [2, 6-8]. The severity of hydro-
nephrosis was evaluated by US according to the grading
system of the Society for Fetal Urology. Performance status
(PS) was evaluated according to the Eastern Cooperative
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Oncology Group grades. The presence or absence of blad-
der invasion or peritonitis carcinomatosa was judged by
endoscopy and from image data and surgical findings, even
if these conditions could not be confirmed by cytological or
histopathological examination.

Univariate and multivariate analyses using a Cox pro-
portional regression hazard model (with stepwise forward
procedure) were used to evaluate the clinical and radiologi-
cal variables that were significant predictors of stent fail-
ure-free survival during the follow-up period, and adjusted
hazard ratios were generated. The following variables were
included in the analysis: age, sex, hydronephrosis grade,
serum creatinine level before the stent insertion, PS, blad-
der invasion, type of malignancy, peritonitis carcinomatosa,
treatment history (tumor recurrence), no cancer treatment
after ureteral stenting (best supportive care), and the level
of the obstruction. The survival time to stent failure or death
was measured from the time of the initial stent insertion. The
Kaplan—-Meier method was used for the survival analysis.
Patients who died without stent failure were censored at the
time of death without stent failure. Statistical significance
was set at p <0.05 for all analyses.

Results

Table 2 presents the characteristics of the 132 ureters in
which ureteral stents were successfully inserted. The median
follow-up interval after the initial stent insertion was 161
days (range 4-3234 days). The median number of stent
changes was 1 (range 0-31). Of the 91 patients, 59 received
cancer treatment (including chemotherapy, radiotherapy, or
an operation); this resulted in the removal of the stent from
18 ureters of 11 patients. The periodic exchange of stents
continued in 24 ureters of 17 patients. In total, 61 ureters
of 44 patients were effectively managed by ureteral internal
stenting without stent failure until the patient’s death. Three
patients (four ureters) were lost to follow-up. No major com-
plications were associated with stent replacement other than
transient macrohematuria after stenting.

Stent failure occurred in 25 ureters (18.5%) of 20 patients.
The median interval from the first stent insertion to failure
was 63 days (range 1-468 days). There was no difference in
the occurrence of stent failure among each double-J stent
used in this study. For 23 of these ureters (18 patients), the
reason for the failure was increasing serum creatinine levels,
the presence of a recurrent stent obstruction, or complica-
tion by obstructive pyelonephritis. The other stent failures
included one ureter that required washing in a renal pelvis
because of bleeding and one ureter (in a different patient)
in which the ureteral stent could not be replaced. For nine
ureters (eight patients) with stent failure, replacement was
performed by PCN; in the other 16 ureters, the stents were
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replaced with external single-J stents. As a result, there was
successful re-replacement of internal ureteral stents in 11
ureters and replacement by PCN in three ureters.

According to the univariate analysis, the significant
predictors of stent failure were the presence of bladder
invasion, severe hydronephrosis before the stent insertion
(grade 3 or 4), the presence of peritonitis carcinomatosa,
and gastric cancer as the primary disease (Table 2). How-
ever, the Cox regression multivariate analysis identified
just two significant predictors of stent failure: the presence
of bladder invasion, and severe hydronephrosis before the
stent insertion (Table 2). As Ishioka et al. [9] and Cord-
eiro et al. [10] reported, we used these two risk factors to
create a risk stratification model: low-risk (neither factor
present), intermediate-risk (one of the factors present), and
high-risk (both factors present). We divided the total of 132
ureters into these three risk groups (resulting in 85 low-risk
ureters, 37 intermediate-risk, and 10 high-risk) and com-
pared stent failure-free survival between the groups using
Kaplan—Meier analysis (Fig. 1). Stent failure occurred at a
frequency of 5.9% in low-risk, 35.1% in intermediate-risk,
70% in high-risk group (Table 3). Effective management
was done by ureteral internal stenting without stent failure
until the patient’s death at a frequency of 53.3% in low-risk,
35.1% in intermediate-risk, 10.0% in high-risk group. This
showed a significant difference; the median stent failure-free
survival rate at 3 and 6 months was 94.8% and 92.1% in the
low-risk group, 71.8% and 62.8% in the intermediate group,
and 55.6% and 29.6% in the high-risk group. As shown in
Table 3, of the 25 ureters with stent failure, there was suc-
cessful re-replacement of internal ureteral stents in the 9
ureters (resulting in 3 low-risk ureters, 6 intermediate-risk
and no high-risk) and replacement by PCN was done in 14
ureters (resulting in 2 low-risk ureters, 5 intermediate -risk
and 7 high-risk).

Discussion

The optimal management of MUO requires the preservation
of renal function and treatment of the underlying malignant
disease, but consideration of these requirements can be prob-
lematic because of the potentially short survival period. It
is also important to take into consideration quality of life
(QOL) issues related to the invasive procedures and the risks
of complications, as well as the expectations of the patients
and their families. Although there has been extensive debate
on the risks and benefits of the insertion of ureteral stents
and placement of nephrostomy tubes to relieve upper uri-
nary tract obstruction, it is not clear which modality pro-
vides the most benefit and for which patients [5]. Individual
treatment decisions should be made for each patient using
a multidisciplinary approach that involves the patient, their
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Table 2 Characteristics of

; Variable No. Univariate analysis (p ~ Multivariate analysis (HR,
thg 132 l.1reters (91 patients) value) 95% CI, p value)
with initially successful stent
insertion and univariate and Hydronephrosis grade
multivariate analyses of the Grade 1 or 2 91 <0.001 5.89 (2.28-15.2), <0.001
variables potentially associated
with stent failure Grade 3 or 4 41
Bladder invasion
Yes/no 16/116 0.001 4.12 (1.53-11.1), 0.005
Peritoneal dissemination
Yes/no 51/81 <0.005 2.90 (0.97-8.69), 0.058
Malignancy type
Gastric cancer 25 0.004 2.46 (0.79-7.69), 0.120
Yes/no 107
Colorectal cancer 14 0.867
Yes/no 118
Gastrointestinal cancer 42 0.054
Yes/no 90
Ovarian cancer 17 0.088
Yes/no 115
Cervical cancer 36 0.569
Yes/no 96
Endometrial cancer 15 0.837
Yes/no 117
Gynecological cancer 72 0.131
Yes/no 60
Treatment after stent insertion
BSC 48/84 0.067
Yes/no

Serum creatinine before stent insertion

>4.0 11 0.089
<4.01 121
Laterality
Unilateral/bilateral 50/82 0.156
Main obstruction level of ureter
Ul/u2-3 43/89 0.304
Gender
Male/female 42/90 0.432
Performance status (PS) before stent insertion
PS 0 (%) 40 0.426
PS>1 (%) 92
Age
>63 69 0.540
<63 63

family, and members of the treatment team [11]. Although
ureteral stents and PCN each have their own advantages
and disadvantages, a previous comparison of these methods
found no statistically significant difference between them
in median survival time or in related complications [12].
Ureteral stents often cannot be inserted because of ureteral
deformity or compression, and successful stent placement
across an obstructed ureteral segment does not necessarily

guarantee adequate urine drainage [6]. The reported success
rate for PCN (96-100%) is higher than that for retrograde
stent insertion (around 85%) [5]. However, the incidence
of insertion failure is markedly higher for patients with
MUO, ranging from 15.0 to 27.5% [13]. Patients with “JJ”
stents have significantly more irritative urinary symptoms
and a higher likelihood of local discomfort than patients
with nephrostomy tubes [14]. However, PCN is an invasive
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Fig. 1 Kaplan-Meier analysis of stent failure-free survival in the
three risk groups based on our risk classification

intervention that is offered in the palliative care setting [12].
The nephrostomy tube and bag for the external drainage can
be burdensome, restricting physical activity and negatively
impacting the patient’s QOL [4]. In addition, the long-term
management of PCN catheters is cumbersome and associ-
ated with an inferior QOL compared with that with ureteral
stents [15]. The prognosis, QOL, and complications are
important considerations when deciding whether to choose
a ureteral stent or PCN’. Stent failure is also considered to
be a significant problem with ureteral stents, even when their
insertion is successful. Broadly, stent failure is defined as
any ureteral unit that requires additional procedures after
its initial placement to manage the patient’s symptoms or
because of the lack of alleviation by the stent of the patient’s
chief complaint [16], due to the exacerbation of occlusion
and stent encrustation accompanying disease progression
and cancer treatment. Pavlovic et al. described stent failure
as a prognostic factor for mortality and likely to be a sign of
cancer progression in the patients with MUO [4]. When stent
failure occurs and requires PCN, the PCN intervention will
reduce the patient’s QOL, although it will improve the symp-
toms associated with stent failure. In this study, therefore,
we investigated the clinical outcomes of stent placement to
determine the predictive factors of stent failure.

Previous studies have reported a wide range of stent
failure rates from 16 to 53% [4-7, 11, 14, 17], but these
studies differed from each other in patient background,
sample size, stent design, and etiology of the malignan-
cies. In our study, the stent failure rate was 19.2%, which
was consistent with the previous studies. Several factors
have been reported as predictors of stent failure, including
serum creatinine level before the ureteral stenting [17-20],
the degree of hydronephrosis [6, 8, 19], gastrointestinal
cancer as the primary disease®, poor preoperative PS [6,
20], and the presence of a mid or lower ureteral obstruc-
tion [20]; however, perspectives on these have not yet
been unified. In this study, serum creatinine level before
stent insertion was found not to be predictive of stent
failure. However, it was thought to be the cause of acute
postrenal failures observed in five of seven patients with
serum creatinine levels more than 4 mg/ml before stent
insertion, resulting in rapid normalization of the serum
creatinine level after unilateral or bilateral ureteral stent-
ing. Ganatra et al. reported that invasion into the blad-
der observed on cystoscopy had a significant predictive
value for progression to PCN [2] and that patients with
direct invasion had a threefold greater likelihood of stent
failure, resulting in 56% conversion to PCN [2]. Another
study advocated primary PCN for patients with urological
cancer [21]. A further study reported bladder invasion,
PS, and the degree of hydronephrosis were potential inde-
pendent predictors of insertion failure [13]. We divided
our patients with successful ureteral stents placement for
MUO into three groups using our risk classification based
on the presence of bladder invasion and/or severe hydro-
nephrosis before the stent insertion. These groups differed
significantly in stent failure-free survival. In the low-risk
group patients, there could be a high possibility that MUO
could be successfully managed using 6-Fr double-J polyu-
rethane stents without experiencing stent failure and the
necessity of considering using PCN catheters from the
beginning. However, in the high-risk group patients, stent
failure occurred earlier and at a higher rate, eventually
leading to the introduction of PCN without successful re-
replacement of internal ureteral stents using a 6-Fr double-
J polyurethane stent. Therefore, because only few patients
in the high-risk group benefitted from the 6-Fr double-J

Table 3 Number (%) of ureters with stent failure and final outcomes after stent failure according to the risk groups in our classification

Frequency of stent

Censoring due to death

Final outcome after stent failure

failure without stent failure
Re-replacement of Percutaneous External stent
internal stent nephrostomy
Low-risk group 5/85(5.9) 47/85 (55.3) 3(60.0) 2 (40.0) 0(0.0)
Intermediate-risk group 13/37 (35.1) 13/37 (35.1) 6(46.2) 5(38.5) 2(15.3)
High-risk group 7/10 (70.0) 1/10 (10.0) 0 (0.0 7 (100) 0 (0.0
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polyurethane stents used as the initial treatment in this
study, it may be better to select PCN catheters or other
alternatives for drainage. Recently, resonance stents have
been shown to have compression resistance superior to that
of polymeric ureteral stents [13], and a recent report dem-
onstrated that resonance stents have higher efficiency than
polymeric ureteral stents to withstand extrinsic compres-
sion [22]. Compared with polymeric ureteral stents, metal
stents preserve patency under a greater degree of extrinsic
compression and have longer indwelling times, thereby
necessitating fewer stent changes (up to 12 months) [23].
Chow et al. concluded that resonance stents should be
offered as an option for internal drainage [24]. Therefore,
metal stents may be more useful than polymeric ureteral
stents for patients in the high-risk group in our stratifica-
tion model.

The present study had some limitations. The small sam-
ple size may have prevented the determination of precise
statistical significance. In addition, a retrospective exami-
nation using several kinds of stent by several urologists
at a single institution may have resulted in an inadequate
assessment of the effects of previously reported significant
factors for stent failure. In this study, we targeted only
MUO patients who underwent successful stent placement.
The patients who failed to insert a ureteral stent were not
analyzed. The degrees of hydronephrosis and bladder inva-
sion were reported to be independent predictive factors
for ureteral stent insertion failure. Therefore, the selection
bias may be applied to the patients considered at high-risk
in our classification. The stent insertion failure regard-
ing MUO management also needs to be considered. We
believe that a further large-scale study is needed to con-
firm our findings and to establish clear guidelines for the
management of MUO.

In conclusion, bladder invasion and severe hydrone-
phrosis before ureteral stent insertion may be significant
predictors of stent failure in patients who had radiologi-
cally significant hydronephrosis due to MUO. The stent
failure-free survival rate at 6 months was more than 90%
for the patients without either of these two risk factors
but less than 30% for the patients with both risk factors.
Our stratification model may allow better risk stratifica-
tion for patients with regard to ureteral stenting, helping
to identify patients for whom ureteral stenting is indicated.
Patients in the high-risk group should be informed of the
poor expected outcomes even when ureteral stenting is
successful so they can choose whether to receive a ureteral
stent or a nephrostomy, in consultation with family mem-
bers or the clinician.
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