
Systematic Review and Meta-Analysis

1

Medicine®

Which is the best way for patients with ureteral 
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double J stenting
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Abstract 
Background: Percutaneous nephrostomy (PCN) and Double J stenting (DJS) are the 2 main treatment options of ureteral 
obstruction. We evaluate which of these 2 methods is superior concerning the course of procedure, postoperative complication 
and quality of life.

Methods: A detailed review of electronic databases including PubMed, Embase, Cochrane Library, China Biology Medicine disc, 
China National Knowledge Infrastructure up to February 21st, 2021 was searched. Continuous data were evaluated using mean 
difference (MD) with 95% confidence interval (CI), while nominal data were analyzed by risk ratio (RR) with 95% CI. Meanwhile, we 
performed the subgroup analysis based on study design, disease type, sample size, sepsis, DJ diameter, nephrostomy diameter, 
anesthesia type and guidance under X-ray or ultrasound.

Results: There were 18 previous studies included in current study. As a result, we found that there were significant differences in 
fluoroscopy time (MD = 0.31; 95% CI, 0.14–0.48, P < .001) and hospital stay (MD = 1.23; 95% CI, 0.60–1.85, P < .001). However, 
no statistic difference was detected in operative time (MD = 5.40; 95% CI, −1.78 to 12.58, P = .140) between the paired groups. 
Although DJS showed a higher rate of postoperative complications (25.19% vs 17.61%), there was no significant difference in 
the incidence of complications following DJS and PCN (RR = 0.92; 95% CI, 0.60–1.43; P = .720). Based on the EuroQol analysis, 
the 2 main treatment options had different impacts on quality of life. The pooled results showed that PCN patients reported more 
difficulties in self-care compared to DJS patients (RR = 3.07; 95% CI, 1.32–7.14; P = .009).

Conclusions: DJS is a safe and better method of temporary urinary diversion than PCN for management of ureteral obstruction 
with shorter fluoroscopy time and hospital stay. As for quality of life, patients receiving PCN had a distinct difficulty in self-care 
compared to those receiving DJS. However, these 2 treatment options often depends on the individual situation.

Abbreviations: CI = confidence interval, DJS = Double J stenting, HRQoL = health-related quality of life of the patient, MD = 
mean difference, PCN = percutaneous nephrostomy, RR = risk ratio.
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1. Introduction
Ureteral obstruction is one of the most common clinical 
problems, with etiologies ranging from upper urinary calculi 
to strictures secondary to operation and tumor invasion.[1] 
Effective treatment should be performed immediately as long-
term obstruction may result in pain, infection, and ultimately 
renal failure. Active management can relieve the suffering of 
patients, protect the renal function and improve quality of life, 
even prolong cancer prognosis.[2] To date, the existing options 
for ureteral obstruction are diverse, including percutaneous 
nephrostomy (PCN) or Double J stenting (DJS), with or with-
out eventual antegrade stent insertion.[3,4] However, we are often 
confronted with the dilemma of which PCN or DJS is a better 
method for ureteral obstruction in practice.

Currently, there are no clear guidelines regarding ideal treatment 
for ureteral obstruction. DJS placement is generally considered the 
preferred method for alleviating hydronephrosis secondary to ure-
teral obstruction, but it is difficult for cancer patients under some 
circumstances. Meanwhile, PCN can also cause many complica-
tions, which reduces the patient quality of life. Therefore, the best 
treatment for patients with ureteral obstruction is still unclear.

It is important to evaluate the superiority of PCN versus DJS 
for ureteral obstruction. Meta-analysis is a statistical and epi-
demiological tool that incorporates all available data to get a 
relatively accurate result.[5] Therefore, we assess which of the 2 
main methods is superior for patients with ureteral obstruction 
concerning the course of procedure, postoperative complication 
and quality of life.
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2. Methods

2.1. Search strategy

A detailed review of English and Chinese literature was con-
ducted from PubMed, Embase, Cochrane Library, China Biology 
Medicine disc, China National Knowledge Infrastructure, using 
the terms (“Nephrostomies” or “Percutaneous Nephrostomies” 
or “percutaneous nephrostomy” or “nephrostomy” or “PCN” 
or “nephrostom”) and (“Stents ” or “stent” or “stents” or 
“stenting” or “DJS” or “ureteral stent” or “double j” or “JJ” or 
“Double j”). The literature search was last updated on February 
21st, 2021. No limits were applied to language, publication 
date, or publication status. Reference lists of relevant systematic 
reviews and meta-analyses were reviewed to ensure completeness 
of data acquisition.The preferred reporting items for systematic 
reviews and meta-analyses was cited in this meta-analysis.[6] In 
addition, the ethical approval was not applied in current study 
because there was no patient’s privacy or clinical samples.

2.2. Inclusion and exclusion criteria

Relevant studies should meet the following criteria before being 
included: the comparative studies that compare the efficacy of 
PCN versus DJS for ureteral obstruction; the studies provided 
available data; As per the exclusion criteria: no analysis data; 
studies involved cell lines and/or animals; similar or duplicate 
study; reviews, case reports, letters.

2.3. Data extraction

After searching of the mentioned databases, 2 authors (Zhang 
KP and Zhang Y) screened the titles and abstracts of the 
reminded references independently. Any disagreement was 
resolved upon discussion by a third author (Chao M) and 
reaching consensus. The full texts of relevant articles were 
reviewed to assess the eligibility criteria. We extracted the rele-
vant information including author, publication year, age, study 
design, disease type, no of patients, follow-up time, sepsis, DJ 
diameter, nephrostomy diameter, anesthesia type, guidance 
under X-ray or ultrasound and conclusions. Primary outcomes 
contained the fluoroscopy time, procedures time, hospital stay, 
no of complications and data of life quality between the paired 
groups. Moreover, we performed subgroup analysis based on 
sample sizes (≥50 vs <50), study design (retrospective vs pro-
spective study), sepsis (septic vs non-septic), DJ diameter (<6F 
vs >5F), nephrostomy diameter (<12 F vs >11F), anesthesia 
type (local vs general) and guidance under X-ray or ultra-
sound. In addition, the standardized Clavien-Dindo classifica-
tion of surgical complications is introduced in current study 
as a simple and widely widely used tool to assess and report 
postoperative complications.[7]

2.4. Statistical analysis

We analyzed these data by using Review Manager 5.3 (Cochrane 
Collaboration, Oxford, UK) and STATA 12.0 software (Stata 
Corpotation, College Station, TX). For accurate assessment of 
continuous data, mean-standard deviation and parametric tests 
were used. Nominal data were extracted as risk ratio (RR). 
Mean difference (MD) (95% confidence interval [CI]) or RR 
(95% CI) was obtained for assessing the efficacy of PCN and 
DJS for ureteral obstruction. Meanwhile, the Q statistics and 
I2 test were applied to calculate the heterogeneity of eligible 
study. P < .05 and/or I2 > 50% was considered as statistically 
heterogeneous, and the random effects (DerSimonian and Laird 
method) model was used to analyze the results.[8,9] Otherwise, 
the fixed effects (Mantel-Haenszel method) model was 
applied.[10] The stability of the results was assessed by applying 

one-way sensitivity analyses, which individually removed stud-
ies in meta-analysis to explore the impact of each study on the 
pooled RR. Potential publication biases were assessed by the 
Begg’s funnel plots in which the log RR was plotted against 
its standard error. P < .05 by Begg’s funnel plots was consid-
ered as a statistically significant publication bias. Additionally, 
we classified studies into different subgroups, including study 
design, disease type, sample size, sepsis, DJ diameter, nephros-
tomy diameter, anesthesia type and guidance under X-ray or 
ultrasound.

3. Results

3.1. Study characteristics

After searching of the databases, we roughly screened the titles 
and abstracts, and then obtained the full text. 76 potentially rel-
evant studies were further evaluated. According to inclusion and 
exclusion criteria, totally 18 studies were included for pooled 
analyses.[11–28] (Fig. 1). The main study characteristics were pre-
sented in Table  1. Of 3 studies,[14,17,24] insertion of a DJS was 
regarded as the primary intervention. If it failed, subsequent 
PCN tube placement was required. The failed rates of DJS and 
PCN were 3% (19/624) and 14.7% (113/769) in the primary 
intervention, respectively.

3.2. Operative time, fluoroscopy time and hospital stay

We found that there were 7, 5 and 4 studies explored the 
operative time,[11,14,22,24–27] fluoroscopy time[11,16,22,26,27] and 
hospital stay,[14,20,22,24] respectively. The pooled results showed 
significant differences in fluoroscopy time (MD = 0.31; 95% 
CI, 0.14–0.48, P < .001) and hospital stay (MD = 1.23; 95% 
CI, 0.60–1.85, P < .001). It indicated that PCN patients had 
shorter fluoroscopy time and hospital stay than DJS patients. 
However, no significant difference was explored in opera-
tive time of the paired group (MD = 5.40; 95% CI, −1.78 to 
12.58, P = .140). The forest plot was shown in Figure 2. In 
addition, a significant heterogeneity was found in the group 
of hospital stay and operative time (86% and 98%). We per-
formed the subgroup analysis based on study design, disease 
type sample size, sepsis, DJ diameter, nephrostomy diameter, 
anesthesia type and guidance under X-ray or ultrasound. 
As shown in Table  2, a positive result was explored in the 
subgroup of hospital stay (retrospective: MD = 1.21; 95% 
CI, 0.54–1.89, P = .000; malignant: MD = 1.30; 95% CI, 
0.91–1.70, P = .000; sample size > 50: MD = 1.21; 95% CI, 
0.54–1.89, P = .000; septic: MD = 4.50; 95% CI, 1.02–7.98, 
P = .011; nephrostomy diameter > 11F: MD = 4.05; 95% CI, 
0.50–7.60, P = .025; X-ray: MD = 1.30; 95% CI, 0.96–1.66, 
P = .000). Meanwhile, there was a statistic difference in the 
subgroup of operative time (non-septic: MD = 1.30; 95% CI, 
0.91–1.70, P = .000; local: MD = 1.30; 95% CI, 0.91–1.70, 
P = .000).

3.3. Postoperative complications

13 studies described the postoperative complications between 
the paired groups.[11,12,14,15,17,18,22–26,28] According to Clavien clas-
sification, Grade I included fever, hematuria, pain, urgency, urge 
incontinence, dysuria, waist discomfort; Grade II contained 
septicemia, bleeding, encrustation, pyelonephritis, infection; 
Grade III consisted of PCN dislodgement, ureteral perforation, 
migration, slippage, tube obstruction. The rates of complica-
tions were 17.61% and 25.19% in the group of PCN and DJS, 
respectively. However, there was no statistically significant dif-
ference (RR = 0.92; 95% CI, 0.60–1.43; P = .72). The forest 
plot was shown in Figure 3. However, the extreme heteroge-
neity was explored (64%). Subgroup analysis based on study 
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design, disease type, sample size, sepsis, DJ diameter, nephros-
tomy diameter and anesthesia type was explored. Eventually, a 
similar result was detected except for the subgroup of guidance 
under ultrasound (MD = 0.41; 95% CI, 0.28–0.59, P = .000) 
(Table 2).

3.4. Health-related quality of life of the patient (HRQoL)

The impact of drainage interventions on HRQoL was assessed 
by EQ-5D questionnaire. EQ-5D questionnaire contains a sys-
tem with 5 attributes including mobility, self-care, usual activ-
ities, pain/discomfort and anxiety/depression. There were 3 
studies involved with the effect of drainage interventions on 
HRQoL.[13,21,23] Consequently, no significant statistically differ-
ences were detected in mobility (RR = 0.78; 95% CI, 0.25–2.48; 
P = .670), usual activities (RR = 1.72; 95% CI, 0.49–6.04; 
P = .400), pain/discomfort (RR = 0.88; 95% CI, 0.67–1.17; 
P = .390) and anxiety/depression (RR = 0.77; 95% CI, 0.53–
1.12; P = .170), rather than self-care (RR = 3.07; 95% CI, 1.32–
7.14; P = .009) between the paired group (Fig. 4). It showed that 
PCN patients had a distinct difficulty in self-care compared to 
DJS patients.

3.5. Sensitivity analysis and publication bias evaluation

Sensitivity analysis by deleting each single study at a time was 
performed to assess the reliability of the pooled results. It demon-
strated that our conclusions were relatively stable. Among them 
one-way sensitivity analysis of operative time and post-opera-
tive complications were shown in Figure 5. Begg’s funnel plot 
was used to detect the publication bias of the eligible studies, 
and observed no publication bias in meta-analysis of compli-
cation (Fig. 6). Meanwhile, similar results were detected in the 
groups of surgery time (P = .652), fluoroscopy time (P = .624), 
and hospital stay (P = .174).

4. Discussion
The prevalence of ureteral obstruction has risen in recent 
years. In young and middle age, ureteral calculi is the main eti-
ological factors of obstruction[29] For the elderly, obstruction 
often commonly caused by advanced malignant diseases or by 
a direct extension of the process.[30] Those patients often suffer 
pain, urinary infections, irreversible renal dysfunction, urosep-
sis and even death, which require emergency treatment.[1] The 
placement of PCN or DJS is an alternative drainage method 

Figure 1. Flow diagram of the study selection process in the meta-analysis.
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for temporary relief of obstruction, and both of them are the 
mainstream surgical procedures.[31] However, we are often 
faced with the dilemma of choosing between PCN and DJS.

The goal of external drainage systems is to obtain uret-
eral drainage and maintain renal function. Both PCN and 
DJS placements have their own merits and demerits. Their 
drawbacks contain the risk of infection and displacement, 
as well as the discomfort of catheter and stent. Moreover, 
ureteral stents should be exchanged every 6 to 8 weeks 
because of encrustation and bacterial colonization.[32] 
Generally, stent placement is minimally traumatic and has a 
high success rate for its natural orifice surgery. In addition, 
it does not require an external tube, and poses a little effect 
on patients’ quality of life. PCN surgery reduces renal pelvis 
pressure and the risk of bacteremia.[28] It commonly could 
be completed by an interventionist under X-ray guidance, 
but now it is performed under local anesthesia by a urol-
ogist using ultrasonographic guidance.[28] This is a part of 
the reason why urologist considers PCN to be superior to 
DJS. A postal questionnaire survey among urologists and 
radiologists found that 53% of radiologists and 55% of 
urologists preferred PCN to ureteral stenting.[33] Likewise, 
oncologists were more likely to recommend PCN as the next 
step after stent failure in unilateral obstruction.[34] Another 
study also reported a more rapid return of serum creatinine 
to normal levels with PCN tubes than DJS.[35] Moreover, 
unstable patients who had larger stones and were severely 
ill should be treated with PCN under local anesthesia.[36] But 
in practice, the proper option is affected by many factors. 
Therefore, when selecting a surgical procedure, the physi-
cian must comprehensively consider the factors including 
disease severity, surgery time, hospital stay, quality of life, 
or even availability of in-house interventional radiology 
services.

In recent decades, studies evaluate the superiority of 2 
common drainage technique. These results are inconsistent 
and inconclusive, which may be explained by small sam-
ple-sized studies. Meta-analysis is a useful tool for provid-
ing convincing evidence. Thus, we compared PCN and DJS 
for decompression of urinary tract obstruction. The pooled 
results showed DJS is a safe and better method of tempo-
rary urinary diversion than PCN for management of uret-
eral obstruction with shorter fluoroscopy time and hospital 
stay. However, no similar result was detected in operative 
time. On the other hand, DJS showed a relatively higher rate 
of postoperative complications. Analysis of the EuroQol 
revealed PCN patients reported more difficulties in self-care, 
and had a statistical difference.

Although DJS is superior to PCN for temporary urinary 
diversion with shorter fluoroscopy time and hospital stay in 
current study, the choice of treatment depends on the individual 
situation. For example, PCN as a better option for temporary 
urinary diversion in obstructive uropathy of advanced malig-
nancies. Also, it remains an option for patients who have failed 
to place retrograde stent or faced recurrence of the obstruction 
after stent remove.[37] Moreover, PCN is now performed under 
local anesthesia using ultrasonographic guidance, which might 
be preferable for patients who might not be able to tolerate 
general anesthesia under X-ray guidance.[38] Thus, the ideal 
choice between PCN and DJS often depends on the individual 
situation.

Actually, our meta-analysis has its limitations. Firstly, only 
published studies might not provide sufficient evidences. 
Meanwhile, the heterogeneity suggested that potential or 
undiscovered factors might be ignored. Whereas, in spite of 
limitations, our results show that Both DJS placement and 
PCN drainage appear effective. DJS has the superiority in 
fluoroscopy time and hospital stay. Meanwhile, the 2 tech-
niques had distinct and significantly different impacts on 
quality of life.Au
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Figure 2. Forest plot of data on fluoroscopy time, hospital stay and operative time (A: fluoroscopy time; B: hospital stay; C: operative time). 95% CI = 95% 
confidence interval, DJS = double J stenting, PCN = percutaneous nephrostomy.

Table 2

Stratified analysis of the hospital stay, operative time and postoperative complications between the paired group.

Categories Subgroups 

Hospital Stay Operative time Complication

MD (95%CI) P I2 MD (95%CI) P I2 RR (95%CI) P I2 

Study design Prospective 1.30 (−0.68 to 3.28) 0.199 / 0.38 (−6.37 to 7.14) 0.912 96.4% 1.11 (0.67–1.81) 0.691 0
Retrospective 1.21 (0.54–1.89) 0.000 90.7% 10.31 (−2.14 to 23.03) 0.112 97% 0.86 (0.49–1.53) 0.611 75.7%

Disease type Benign −8.04 (−27.60 to 11.52) 0.420 92.9% 0.38 (−6.37 to 7.14) 0.912 96.4% 0.75 (0.41–1.39) 0.366 61.5%
Malignant 1.30 (0.91–1.70) 0.000 85.4% 10.31 (−2.14 to 23.03) 0.112 97% 1.09 (0.79–1.51) 0.600 34.5%

Sample size <50 1.30 (−0.68 to 3.28) 0.199 / 2.45 (−4.57 to 9.46) 0.494 77.8% 1.34 (0.83–2.17) 0.236 19.6%
>50 1.21 (0.54–1.89) 0.000 86.1% 6.39 (−3.77 to 16.55) 0.218 98.9% 0.73 (0.42–1.28) 0.274 76.6%

Sepsis Septic 4.50 (1.02–7.98) 0.011 41.5% −8.04 (−27.60 to 11.52) 0.420 92.9% 1.63 (0.79–3.32) 0.184 0.0%
Non-septic 4.55 (−4.06 to 13.16) 0.301 98.5% 1.30 (0.91–1.70) 0.000 85.4% 0.83 (0.51–1.36) 0.469 70.1%

DJ diameter <6F 0.66 (−2.42 to 3.74) 0.673 69.1% / / / 0.89 (0.32–2.42) 0.813 70.5%
>5F 2.42 (−21.48 to 26.32) 0.843 85.5% 1.30 (−0.68 to 3.28) 0.199 / 0.89 (0.44–1.77) 0.731 41.5%

Nephrostomy diameter <12F −1.81 (−8.08 to 4.47) 0.573 95.5% 1.30 (−0.68 to 3.28) 0.199 / 0.73 (0.30–1.75) 0.481 62.1%
>11F 4.05 (0.50–7.60) 0.025 / / / / 1.82 (0.94–3.50) 0.074 0.0%

Anesthesia type General −0.64 (−3.80 to 2.52) 0.691 57.8% / / / 1.26 (0.62–2.55) 0.518 0.0
Local 7.36 (−6.46 to 21.18) 0.297 98.9% 1.30 (0.91–1.70) 0.000 85.4% 0.82 (0.46–1.47) 0.505 78.4%
Combination 16.50 (−1.82 to 34.82) 0.077 / 1.30 (−0.68 to 3.28) 0.199 / 0.51 (0.11–2.27) 0.377 40.4%

Guidance X-ray 1.30 (0.96–1.66) 0.000 70.9% 5.40 (−1.78 to 12.58) 0.141 97.8% 1.10 (0.82–1.46) 0.531 0.0%
Ultrasound / / / / / / 0.41 (0.28–0.59) 0.000 0.0%

CI = confidence interval, MD = mean difference, RR = risk ratio.
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Figure 4. Forest plot of data on quality of life (A: mobility; B: self-care; C: usual activities; D: pain/discomfort; E: anxiety/depression). 95% CI = 95% confidence 
interval, DJS = double J stenting, PCN = percutaneous nephrostomy.

Figure 3. Forest plot of data on postoperative complication. 95% CI = 95% confidence interval, DJS = double J stenting, PCN = percutaneous nephrostomy.
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In conclusion, DJS is a safer and better method than PCN 
for management of ureteral obstruction with shorter fluoros-
copy time and hospital stay. Moreover, PCN patients have a 
difficulty in self-care compared to DJS patients. However, the 
choice between PCN and DJS often depends on the individual 
situation.
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