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Purpose: To compare treatment outcomes, more specifically patency rate, of polymeric and 

metallic stents for malignant ureteral obstruction.

Patients and methods: Between August 2007 and September 2017, we retrospectively ana-

lyzed the data of 92 patients (126 ureters) having a diagnosis of malignant extrinsic ureteral 

obstruction treated with indwelling ureteral stents (polymeric and full-length metallic stents). 

Of these patients, 35 (54 ureters) were treated with polymeric stents and 57 (72 ureters) with 

a Resonance® metallic stent. The observation period was censored to 1 year. Survival rate in 

cases of malignant ureteral obstruction was calculated, and the relationship between the causes 

of ureteral obstruction, the stent type, and the patency rate was evaluated.

Results: The median observation period was 145 days, with a median survival time of 258 

days. The stent patency rate was 70.9% at 1 year, regardless of stent type. Stent occlusion was 

observed in 20 patients (33 ureters). According to stent type, occlusion of the polymeric and 

metallic stents was identified in 12 (22%) and 8 (11%) cases, respectively. The clinical features 

associated with stent failure were assessed. In univariate analysis, the patency rate was signifi-

cantly better for the metallic stent than for the polymeric stent (1-year patency rate; 78.4%, 

61.1%, respectively, HR, 2.15; 95% CI, 1.07–4.33; p=0.031). However, the patency rate among 

patients with abdominal dissemination, lymph node metastasis, and direct compression by tumor 

was not significantly different.

Conclusion: Indwelling ureteral stents, particularly metallic stents, are effective for the treat-

ment of malignant ureteral obstruction.
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Introduction
Extrinsic ureteral obstruction refers to an external physical obstruction of the ureter 

caused by the direct invasion of gastrointestinal and gynecologic cancer, lymph node 

metastasis, peritoneal dissemination, and benign diseases, such as myoma uteri and 

retroperitoneal fibrosis. Malignant ureteral obstruction (MUO) has been reported to 

be an indicator of poor prognosis, with a median life expectancy of <1 year among 

patients with metastatic cancer causing ureteral obstruction.1,2 Conventional treatment 

for extrinsic ureteral obstruction includes securing the urinary tract using a polymeric 

ureteral stent or creation of a nephrostomy. Jeong et al1 evaluated the outcomes of 

a ureteric polymeric stent for nonurological MUO, reporting a stent failure rate of 
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16%, with a median interval of 3.2 months, from the first 

stent insertion to failure, and patients requiring, on aver-

age, 1.9 stent replacement prior to death. As polymeric 

stents are fragile against extrinsic MUO, they often require 

replacement. Therefore, several studies have evaluated the 

applicability of metallic stents, rather than polymeric stents, 

for the treatment of MUO.3–5 In 119 cases of extrinsic MUO 

treated with metal mesh stents, Liatsikos et al6 reported the 

following adverse effects: hyperplastic reaction, encrustation 

and tumor ingrowth (45 cases); secondary intervention (17 

cases); and stent migration (13 cases). Considering the rate 

of adverse effects and a primary patency rate of only 51.2%, 

they concluded that metal mesh stents have limited use in 

the treatment of extrinsic MUO. Moreover, metal mesh stents 

are short and semi-permanent and, therefore, difficult to 

remove. An ideal stent should be easy to implant, maintain 

ureter patency with no additional interventions, allow longer 

intervals between stent exchange, and be easy to remove.4 

Therefore, a new design for a full-length metallic ureteric 

stent (Resonance®, Cook Medical, Bloomington, IN, USA) 

has been developed for the management of MUO to overcome 

some of the limitations of polymeric or metallic stents.

Since Borin et al7 reported on their initial experience with 

metallic stents, metallic stents have been approved for clinical 

use in many countries since 2007, and have been available 

in Japan since December, 2014. Although several reports of 

adverse outcomes of metallic stents have been published,8–13 

these case series have generally included a small number 

of patients.

In a previous study, we reported the treatment outcomes 

of metallic stents for extrinsic MUO in a relatively large 

retrospective cohort of 52 cases (66 ureters).14 Among this 

study cohort, the stent patency rate was 86.0% at 6 months 

and 60.0% at 1 year. Nephrostomy was required in 8 cases 

(15.4%), due to stent failure. In addition, the occlusion rate 

was significantly higher for bilateral than unilateral ureteral 

obstruction. Although we concluded that full-length metal-

lic stents could be the first treatment choice for MUO, our 

study was limited by the inherent bias of a retrospective 

design and, therefore, a direct comparison of the treatment 

outcomes of metallic and polymeric stents was not possible. 

Only 1 previous study has compared the treatment outcomes 

of polymeric and metallic stents,15 indicating that metallic 

stents provided better patency than polymeric stents. How-

ever, in this previous study, a metal mesh stent, instead of 

the Resonance® stent (full-length metallic stent) was used. 

Therefore, in the present study, we aimed to retrospectively 

review the treatment outcomes for the ureteral stents in 92 

patients (126 ureters) with extrinsic MUO, and, for the first 

time, compare the treatment outcomes of polymeric and 

full-length metallic stents.

Patients and methods
Between August 2007 and September 2017, ureteral stents 

(polymeric and full-length metallic stents) were implanted in 

92 patients (126 ureters) diagnosed with malignant extrinsic 

ureteral obstruction, and their data were retrospectively ana-

lyzed. Before metallic stent was approved in Japan, we inserted 

polymeric stents for patients with MUO. From 2014 onward, 

we inserted metallic stents for these patients. Among 92 

patients with MUO, 35 (54 ureters) were treated with polymeric 

stents and 57 (72 ureters) with the Resonance® (Cook Medi-

cal) metallic stent. The polymeric stents were exchanged every 

3–6 months. We observed these patients for >1 year; however, 

no more cases were observed as having stent occlusion after 1 

year and based on the recommendation of a 1-year indwelling 

period for metallic stents, and so the observation period for 

our study was censored to 1 year. The clinical characteristics 

of the study patients are shown in Table 1.

In our hospital, all stents were placed in a standard 

retrograde manner by using X-ray guidance under local 

or spinal anesthesia. Follow-up imaging, blood sampling, 

and abdominal ultrasound examination were performed on 

postoperative day 1 and at a 3- or 6-month interval in stable 

patients. Primary stent patency was defined as complete or 

partial resolution of hydronephrosis within 1 week. Partial 

resolution of hydronephrosis was defined as a decrease in 

hydronephrosis, according to the Ellenbogen classification.16 

Stent failure was defined as unanticipated stent exchange 

or nephrostomy placement due to signs or symptoms of 

recurrent ureteral obstruction (recurrent hydronephrosis or 

increasing serum creatinine).12

Differences in clinicopathological variables and primary 

patency rate between metallic and polymer stents were ana-

lyzed using a chi-squared analysis. Survival rate, among cases 

of malignant ureteral obstruction, was calculated using the 

Kaplan–Meier method. The log rank test was used to evaluate 

the relationship between the stent type and the patency rate. 

Cox proportional stepwise multivariate analysis was used 

to evaluate the association between the causes of ureteral 

obstruction, stent type, and stent failure.

All p-values were 2-sided, and a p<0.05 was considered 

statistically significant. Statistical analysis was performed 

using Microsoft Excel® (Microsoft, Redmond, WA, USA).

Permission to access the database for review of the 

medical records of these patients was approved by the local 
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research ethics committee at Osaka City University (approval 

number 3440). A waiver for individual patient consent for 

this retrospective study was also obtained from this ethics 

committee. All clinical data were anonymized.

Results
Patient characteristics are summarized in Table 1. The preva-

lence rate of obstruction due to gastrointestinal cancer and of 

bilateral obstruction was higher among the patient group in 

whom a metallic stent was used than among the patient group in 

whom polymer stents were implanted. The median observation 

period was 163 days (range, 2–365 days). The median survival 

time for the 92 patients in our study cohort was 258 days 

( Figure 1). The stent patency rate was 70.9% at 1 year, regard-

less of stent type (Figure 2). Stent occlusion within 1 week after 

indwelling stent was observed in 10 patients (18 ureters); the 

stent patency rate was 85.7% (polymeric stent 79.6%, metallic 

stent 90.3%, p=0.091). Occlusion was identified in 12 (22%) 

cases in the polymeric stent group and 8 (11%) of cases in the 

metallic stent group, over the entire observation period. Stent 

occlusion was observed in 20 patients (33 ureters): 10 of the 31 

patients with gynecological cancer (32%); 7 of the 50 patients 

with gastrointestinal cancer (14%); 2 of the 4 patients with 

urogenital cancer (50%); and 1 of the 7 patients with “other” 

cancers. With regard to the cause of stent occlusion, lymph node 

metastasis was identified in 7 ureters (19%), tumor compression 

in 6 (16%), and peritoneal dissemination in 14 (26%).

In the statistical analysis to identify the clinical fea-

tures associated with stent failure, the patency rate was not 

significantly different among patients with abdominal dis-

semination, lymph node metastasis, and direct compression 

by tumor (Table 2). On univariate analysis, the patency rate 

was found to be higher for metallic than polymeric stents 

(1-year patency rate; 78.4% and 61.1%, respectively; HR, 

2.15; 95% CI, 1.07–4.33; p=0.031; Figure 3). However, on 

multivariate analysis, no significant between-group differ-

ence was identified.

Discussion
Currently, metallic stents are as commonly used as polymeric 

stents; however, no previous study has compared the treat-

ment outcomes of these 2 different stent types. Therefore, 

this study is the first to retrospectively compare the treat-

ment outcomes for polymeric and metallic stents, providing 

 evidence that metallic stents are superior to polymeric stents 

in improving the patency rate against MUO.

Table 1 Patient characteristics

 All patients (N=92) Polymeric (N=35) Metallic (N=57) p-value

Total number of ureters 126 54 72
Age (median) (years) 66 (24–90) 64 (35–80) 68 (24–90) 0.176
Sex Male: 39 Female: 53 Male: 11 Female: 24 Male: 27 Female: 45 0.538
Observation period (median) (days) 145 (1–365) 178 (2–365) 163 (2–365) 0.244
Primary disease 0.002

Gastrointestinal cancer 50 13 37
Gynecological cancer 31 20 11
Urogenital cancer 4 0 4
Other 7 2 5

Obstructed side Unilateral 58 Bilateral 34 Unilateral 16 Bilateral 19 Unilateral 42 Bilateral 15 0.007
Cause of ureteral obstruction 0.111

Direct compression by tumor 30 11 19
Lymph node metastasis 26 14 12
Abdominal dissemination 36 10 26

Figure 1 Median survival time of the 92 patients with MUO.
Abbreviation: MUO, malignant ureteral obstruction.
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MUO has been reported to be an indicator of poor 

prognosis, with the median life expectancy being <1 year 

in patients with metastatic cancer causing ureteral obstruc-

tion.1,2 Polymeric double J stents or nephrostomy have been 

the most common treatment for ureteral obstruction in these 

patients. However, the problem of a high occlusion rate in 

polymeric stents has yet to be resolved.17–21 Furthermore, 

polymeric stents and nephrostomy tubes require regular 

replacement. Considering the short life expectancy of these 

patients, avoiding stent exchange is preferable to prevent 

unnecessary complications or cosmetic changes. Among 

our 92 patients, the median survival time was 258 days, 

with only 19 patients (20.7%) surviving beyond 1 year. 

Therefore, the higher patency rate provided by metallic 

stents, with an anticipated 1-year indwelling period, would 

be beneficial for the treatment of MUO in this clinical 

population.

In our previous study evaluating the treatment outcomes 

of indwelling metallic stents for malignant extrinsic ureteric 

obstruction, we reported a patency rate of 86.0% at 6 months 

and 60.0% at 1 year among 52 patients (66 ureters).14 Our 

current retrospective analysis follows up on these initial find-

ings, demonstrating the possible superiority of metallic stents 

over polymeric stents for the treatment of MUO. Although 

this advantage was not observed in multivariate analysis, we 

still propose that metallic stents should be the first treatment 

choice because of their coiled wire structure, which is supe-

rior to that of polymeric stents for maintaining patency, even 

under high external compression. In patients with metallic 

stents indwelled, there were a number of cases of bilateral 

ureteral obstruction due to gastrointestinal cancer, which may 

have influenced this outcome. We previously reported that 

the rate of bilateral obstruction was significantly higher than 

the rate of unilateral obstruction.14 Moreover, metallic stents 

have an anticipated indwelling period of 1 year compared to 

3–6 months for polymeric stents. Although metallic stents 

are more expensive, it is beneficial to consider that frequent 

replacement is not required compared to polymeric stents.

Our rate of stent failure was low, regardless of the stent 

type used. MUO is caused by direct invasion of the tumor, 

lymph node metastasis, and abdominal dissemination. Park 

et al22 and Kamiyama et al23 previously reported on the 

decreased effectiveness of polymeric ureteral stents in cases 

of disseminated cancer, such as in the case of gastric tumors 

which disturb ureteral peristalsis. Chow et al13 investigated 

radiological features as possible risk factors for metallic stent 

failure in a relatively large cohort, providing evidence that 

abdominal ureteral obstruction and lymphatic metastasis 

around the ureter were associated with shorter functional 

duration. We also assessed the risk factors associated with 

stent failure in our study, with no clinical factors identified as 

being predictive of stent failure. Based on our results, ureteral 

stent indwelling can be safely used for MUO to secure renal 

function, regardless of a patient’s health status.

Table 2 Results of the Cox proportional stepwise multivariate analysis of the association between the variables and stent failure

Comparison Unadjusted Adjusted

HR 95% CI p-value HR 95% CI p-value

Cause of obstruction
Dissemination vs other 1.240 0.609 2.523 0.553
Lymph node vs other 1.156 0.537 2.488 0.711
Tumor vs other 0.691 0.339 1.404 0.307

Stent type
Polymeric vs metallic 2.153 1.070 4.230 0.031 2.032 0.980 4.210 0.057

Figure 2 Stent patency rate for MUO.
Abbreviation: MUO, malignant ureteral obstruction.
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However, there are several problems with using indwell-

ing ureteral stents for urinary tract management, especially 

for patients who require long-term treatment. el-Faqih et al24 

reported that incrustation occurred in 9.2% of stents retrieved 

at 6 weeks after indwelling, with this rate increasing to 

47.5% at 6–12 weeks, and 76.3% at >12 weeks. Kawahara 

et al25 also reported encrusting in 47.0% of their implanted 

stents, with an encrustation rate of 26.8% at <6 weeks, 

56.9% at 6–12 weeks, and 75.9% at >12 weeks. Based on 

this evidence, it is clinically recommended that polymeric 

stents be replaced every 3–6 months. In our own case series, 

replacement of the indwelled polymeric stent was required 

in 14 of the 35 patients (40%) treated with this stent type, 

over their survival period or the 1-year censored observation 

period. Replacement of the metallic stent was performed in 6 

patients (10.5%), after an indwelling period of >1 year, with 

no evidence of adhesion of calculi in these cases, which is 

not likely to adhere to metal. A noteworthy complication of 

indwelling stents is the development of an arterioureteral 

fistula, a rare but life-threatening condition. In their case 

series of 139 patients, van den Bergh et al26 reported that 13% 

of their patients died due to an arterioureteral fistula-related 

complication. We did not observe occurrence of arterioure-

teral fistula in our study cohort over the 1-year observation 

period. Long-term observation will be necessary to evaluate 

biocompatibility and observe ureteral artery fistula formation.

This study is a retrospective study, and thus has certain 

limitations. We could not compare between the stent-related 

complications of metallic and polymeric stents. Complica-

tions of an indwelling metallic stent include symptoms of 

bladder irritation and macrohematuria, which may affect a 

patient’s quality of life. In this study, 4 cases (7.0%) of gross 

hematuria were observed as complications after stent place-

ment, and symptoms of bladder irritation were confirmed in 2 

cases (3.5%), without any need of anticholinergic medication. 

However, complications of polymeric stent cases could not 

be accumulated. Further studies are needed to clarify these 

aspects by using the ureteric stent symptom questionnaire 

prospectively.

Conclusion
Indwelling ureteral stents, particularly metallic stents, are 

effective for the treatment of MUO.
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