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Abstract
Purpose  To evaluate the decompression of the pelvicalyceal system between urologists and radiologists.
Methods  A survey was distributed to urologists and to radiologists comparing double-J stent (DJS), percutaneous nephros-
tomy (PN) and primary ureteroscopy (URS) for three clinical scenarios (1-febrile hydronephrosis; 2-obstruction and persistent 
pain; 3-obstruction and anuria) before and after reading literature The survey included perception on radiation dose, cost 
and quality of life (QoL).
Results  Response rate was 40% (366/915). 93% of radiologists believe that DJS offers a better QOL compared to 70.6% of 
urologists (p = 0.006). 28.4% of urologists consider PN to be more expensive compared to 8.9% of radiologists (p = 0.006). 
75% of radiologists believe that radiation exposure is higher with DJS as opposed to 33.9% of urologists. There was not a 
difference in the decompression preference in the first scenario. After reading the literature, 28.6% of radiologists changed 
their opinion compared to 5.2% of urologists (p < 0.001). The change favored DJS. In the second scenario, responders pre-
ferred equally DJS and they did not change their opinion. In the third scenario, 41% of radiologists chose PN as opposed to 
12.6% of urologists (p < 0.001). After reading the literature, 17.9% of radiologists changed their opinion compared to 17.9% 
of urologists (p < 0.001), in favor of DJS. Although the majority of urologists (63.4%) consistently perform primary URS, 
only 3, 37 and 21% preferred it for the first, second and third scenarios, respectively.
Conclusion  The decision on the type of drainage of a stone-obstructing hydronephrosis should be individualized.

Keywords  Pelvicalyceal obstruction · Decompression · Double-J stent · Percutaneous nephrostomy · Urologist · Radiologist

Introduction

Upper urinary tract obstruction is caused by a variety of 
diseases. Definitive intervention is necessary in the major-
ity of cases to correct the anatomical anomaly, release an 
acquired obstruction and prevent kidney function [1]. Uro-
lithiasis is a common health problem that affects patients’ 
quality of life, while septic episodes secondary to an infected 
obstructed system or to stone manipulation constitute the 

major life-threatening complication related to urinary stones 
and/or their treatment [2].

Infection of a hydronephrosis caused by a ureteral stone 
can lead to systemic inflammatory disease, sepsis, septic 
shock and death [3]. As urosepsis is an independent risk 
factor for septic shock and mortality in patients with uri-
nary tract obstruction [4], urgent decompression of the pel-
vicalyceal system (PCS) and prompt initiation of antibiotic 
therapy are mandatory life-saving initial steps [5].

Complete obstruction of the renal drainage system can 
lead to loss of function if left untreated.

Rarely, complete obstruction of the urinary tract when it 
involves a solitary kidney or bilateral obstruction endangers 
the overall renal function. Removing the blockage in these 
cases also prevents the loss of kidney units [6]. Furthermore, 

 *	 Andreas Skolarikos 
	 andskol@yahoo.com

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s00345-022-03979-4&domain=pdf


1630	 World Journal of Urology (2022) 40:1629–1636

1 3

intractable pain in renal colic occasionally requires urgent 
decongestion to heal [5].

Emergency decompression of the PCS is performed either 
by placement of a ureteral catheter (double-J stent; DJS) or 
by percutaneous nephrostomy (PN). There is great disagree-
ment as to which of the two methods is best for the patient 
[7–10].

The European Association of Urology (EAU) guidelines 
for lithiasis recommend definitive treatment of the stone 
after infection or sepsis have been resolved [5]. However, 
there is an emerging role for the use of primary ureteroscopy 
(URS) in the management of non-infective ureteric stones 
[11].

As part of the specialty, the urologist is trained and per-
forms DJS, PN and URS [5, 12]. Specialized radiologists 
can also place PN selectively or on an emergency basis. The 
literature suggests that both the urologist and the radiologist 
can safely place nephrostomies as long as they are properly 
trained [13].

Based on the above, the decision to choose between a DJS 
or PN to decompress the renal collecting system depends on 
several factors including the given clinical scenario and the 
physician’s abilities and expertise. We designed a survey to 
see which upper urinary tract (UUT) drainage is preferred 
by either urologists or radiologists based on specific clini-
cal scenarios before and after their reading of the current 
literature. At the same time, we present an overview of the 
literature that has been published on the subject.

Materials and methods

A survey was designed by board members of the Young 
Academic Urologists (YAU), the European Society of Uro-
Technology (ESUT) and the European Society for Uro-
lithiasis (EULIS), all members of the European Urological 
Society (EAU), and was distributed through a free access 
google platform and twitter to all the members of the afore-
mentioned societies and to members of British Society of 
Interventional Radiologists (BSIR).

All respondents were invited to answer six general ques-
tions about their profession and to express their views on 
patients’ quality of life (QOL), cost and radiation exposure 
compared to the use of a DJS or PN to decompress the PCS. 
Then, all respondents were asked to answer how they pre-
fer to drain the kidney, with a DJS, PN or URS, in three 
different clinical scenarios. The three clinical scenarios all 
involve ureteral stones that cause one of the following three 
conditions: febrile urinary tract infection, intractable pain 
or anuria. The responders were asked to answer the three 
questions before and after reading the suggested literature 
[10, 14, 15]. These three papers were selected as they are 
studies that compare the role of nephrostomy and ureteric 

stent insertion for upper urinary tract drainage. They also 
provide and compare the outcomes regarding procedural and 
fluoroscopy time, resolution of infection or renal dysfunc-
tion, success and complication rates of the two techniques 
(Appendix 1). In addition, they were asked if the choice of 
the type of drainage was changed based on the 12-h work 
shift.

Urologists were asked to answer four additional ques-
tions about whether they perform PN themselves, whether 
they perform it with ultrasound guidance, whether they pre-
fer the primary application of URS to treat ureteral stones 
and whether they perform URS under local anesthesia. The 
workplaces of the responders were divided into small (< 250 
beds), medium (250–500 beds), university (> 500 beds), or 
private hospitals (non-public hospital).

Finally, all responders were asked whether Covid-19 
pandemic would change the choice of drainage. Appendix 1 
shows the questionnaire used in the present study. Statisti-
cal analysis was performed, using Chi squared and Fisher’s 
exact test presenting p values and 95% confidence intervals. 
A p value < 0.05 was considered statistically significant. A 
critical review of the current literature was conducted, the 
results of which are compared with the results of our study 
and contributed to the design of the final conclusion by the 
authors. Two ESUT members, SA and SB, acted as joint 
senior authors for this project.

Results

Overall response rate was 40% (366/915). There were 366 
questionnaire replies 310 (84.7%) from urologists and 
56 (15.3%) from radiologists. Respondents answered all 
questions at a rate of over 93.7. There were 58 (15.9%), 
101 (26.6%), 89 (24.3%), 44 (12.0%), and 74 (20.4%) 
respondents with less than 2 years, 3–5 years, 6–10 years, 
11–15 years and more than 15 years of internship, respec-
tively. Of the 335 respondents to the relative question, 12 
(3.6%), 57 (17%), 242 (72.2%), and 24 (7.2%) work in small, 
medium, university or private hospitals, respectively.

There was not an agreement as to which drainage method 
most affects patients’ QOL. Of the 310 respondent urolo-
gists, only 219 (70.6%) believe that the DJS offered a better 
QOL. On the contrary, of the 56 responding radiologists, 52 
(93%) stated the same. This was a statistically significant 
difference (p = 0.006). Agreement was also not reached on 
which method is considered more expensive. Of the 310 
responding urologists, 164 (53%) consider DJS placement 
more expensive, while 32 of the 56 (57.1%) responding radi-
ologists also considered the DJS insertion to be more expen-
sive. However, 88 out of 310 (28.4%) urologists believe that 
PN is more expensive compared to only 5 out of 56 (8.9%) 
radiologists who believe the same. In addition, only 58 out 
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of 310 (18.7%) urologists consider that the two methods 
cost the same as opposed to 19 out of 56 (34%) radiologists 
who consider the same. The overall difference between the 
views of urologists and radiologists is statistically significant 
(p = 0.006).

Furthermore, there was no agreement between urolo-
gists and radiologists as to which method would expose the 
patient to more radiation. The urologists appeared divided. 
Of the 310 urologists, 105 (33.9%) believe that DJS place-
ment is associated with more radiation exposure, 119 
(38.4%) believe that PN placement is associated with higher 
radiation exposure, and 86 (27.7%) believe that both expose 
the patient the same. In contrast, of the 56 radiologists who 
participated in the study, 42 (75%) believe that radiation 
exposure is greater when a DJS is placed. Only 6 (10.7%) 
radiologists answered that PN exposes the patient to higher 
doses of radiation while 8 (14.3%) consider that radiation 
exposure is the same as the placement of a DJS or PN. The 
aforementioned difference between the urologist and neph-
rologist perception was statistically significant (p < 0.001) 
(Table 1).

In the clinical scenario of the first case, a 40-year-old 
woman with a 9 mm stone in the upper third of the ureter 
that blocked the PCS as shown by the computed tomography 
presents to the hospital with a fever of 38 °C and increased 
inflammation markers. Of the 310 urologists who responded, 
167 (53.9%) preferred DJS placement and 81 (26.1%) PN 
as opposed to 56 radiologists, of whom 42 (75%) prefer to 
have a PN while only 11(11.6%) support the use of a DJS. 
This difference was not statistically significant (p = 0.08). 
The preference of urologists did not change significantly 
after reading the proposed literature (p = 0.37). Similarly, 
the preference of radiologists did not change significantly 
after reading the proposed literature (p = 0.21). However, 
there was a statistically significant difference between the 
change of views of urologists and radiologists after reading 
the proposed studies. Only 16 of the 310 (5.2%) urologists 
changed their minds by reading the literature compared to 16 
of the 56 (28.6%) radiologists (p < 0.001). This difference is 
due to the change in the opinion of radiologists in favor of 
DJS placement (Table 2).

In the clinical scenario of the second case, a 27-year-old 
man with a body mass index of 45 and a stone 10 mm in 
the middle of the ureter with concomitant hydronephrosis 

shows pain that persists and does not respond to conserva-
tive treatment. Of the 310 urologists who responded, 185 
(59.6%) preferred DJS placement and 7 (2.2%) PN, while 
among 56 radiologists 33 (59%) also chose DJS placement 
and 9 (16.6%) chose PN. This difference was statistically sig-
nificant (p = 0.003). In this clinical scenario, primary URS 
was preferred by 111 (36%) urologists and 11 (20%) radiolo-
gists. This difference was statistically significant (p = 0.02). 
The preference of both urologists (p = 0.14) and radiologists 
(p = 0.64) did not change after reading the proposed litera-
ture. In addition, the rate of change of opinion after reading 
the studies did not differ among urologists and radiologists 
(p = 0.11) (Table 2).

In the clinical scenario of the third case, a 60-year-old 
man with a solitary kidney is admitted to the hospital with 
renal colic, anuria and impaired renal function due to a 
6 mm obstructive stone in the middle of the ureter. Out of 
310 urologists who answered for this case 63 (20.4%) chose 
the URS, 178 (57.4%) the DJS and 39 (12.6%) the PN. Of 
the 56 radiologists who answered for this case, 2 (4%) chose 
URS, 26 (46%) the DJS and 23 (41%) the PN. The overall 
difference was statistically significant (p < 0.001).

The preference of both urologists (p = 0.83) and radiolo-
gists (p = 0.55) did not change after reading the proposed lit-
erature. However, the rate of change of opinion after reading 
the studies differed significantly between urologists (8/310; 
2.6%) and radiologists (10/56; 17.9%) (p < 0.001). This dif-
ference is due to the change in the opinion of radiologists in 
favor of DJS placement (Table 2).

From the questions that were addressed only to the urolo-
gists, it was shown that half of them perform PN themselves 
(158/310; 51.3%) and insert it under ultrasound guidance 
quite often (158/308; 51.3%). Of the 309 urologists who 
answered the question about the primary URS, 196 (63.4%) 
and 85 (27.5%) answered that they performed it regularly or 
occasionally, respectively (Table 3). This decision did not 
depend on the type of hospital where they practiced urol-
ogy (p = 0.96). The majority of urologists (251/308; 81.5%) 
avoid performing URS only under local anesthesia (Table 3). 
The choice of the type of drainage for both urologists and 
radiologists is not affected by the 24-h shift. The Covid-19 
pandemic did not affect the opinion of urologists, as 62.1% 
(190/ 306) would not change their opinion on how to drain 
an obstructive system.

Table 1   Differences in opinion between cost, QoL and radiation dose associated with double-J stent (DJS) or percutaneous nephrostomy (PN)

Urologist (n = 310) Radiologist (n = 56) p (Chi-square)

DJS PN Either PN or DJS DJS PN Either PN or DJS

Which offers better quality of life? 219 (70.6%) 33 (10.7%) 58 (18.7%) 52 (93%) 2 (3.5%) 2 (3.5%) 0.006
Which is more expensive? 164 (53%) 88 (28.3%) 58 (18.7%) 32 (57.1%) 5 (8.9%) 19 (34%) 0.006
Which involves more radiation? 105 (33.9%) 119 (38.4%) 86 (27.7%) 42 (75%) 6 (10.7%) 8 (14.3%)  < 0.001
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Discussion

Urinary stones are a common condition that affects a 
patient’s QOL in a variety of ways.

Upper urinary tract (UUT) stones often cause acute 
obstruction of the PCS which causes severe pain which is 
sometimes resistant to medication, while it can lead to loss 
of the corresponding renal unit or even endanger the life of 
the patient especially if hydronephrosis is complicated by 
infection. The decompression of the pelvicalyceal system 
in these cases can be done either temporarily by placing a 
DJS or a PN or permanently by ureteroscopic removal of 
the stone that causes the obstruction.

Of the cases mentioned above, the most urgent is 
obstructive pyelonephritis as surgical decompression of 
the kidney has been shown to be associated with a reduc-
tion in mortality in patients with sepsis and ureteral stone. 
In a retrospective study, among 1712 patients who pre-
sented with stone obstruction and sepsis, a percentage of 
78% underwent surgical decompression mainly by place-
ment of a ureteral catheter (n = 933), or nephrostomy 
(n = 390). The study showed that patients who did not 
undergo decompression were 2.6 times more likely to die 
during their hospitalization (p < 0.001) [16].

The ideal drainage method should be easily applicable, 
have complete success, be inconsistent with complications 
and not affect the QOL of patients. Three reviews, the last 
systematic, which took place a decade apart, agreed that 
there is no ideal way to drain [9, 17, 18].

There are many reasons why there is no consensus on 
whether a DJS or a PN is the best way to drain a hydro-
nephrosis. The literature is full of comparative studies [7, 
10, 14, 15, 19–28] but only six are randomized controlled 
trials (RCTs) [10, 14, 15, 25–27]. The successful applica-
tion of early URS after decompression of a febrile hydro-
nephrosis due to a stone [29–31] led to the application of 
ureteroscopy as a primary method of drainage of the UUT 
[32]. As a result, comparative studies [22, 33] and RCTs 
[34] between URS, DJS, or PN have been published as 
methods of immediate renal decompression.

Unfortunately, the RCTs are not well designed, and they 
are non-multicenter studies and involved a small num-
ber of patients, which by definition reduces their power. 
The lack of high-quality clinical trials is mainly due to 
the heterogeneity of clinical scenarios after which lithi-
asis patients appear. Consequently, the results of a well-
designed study with a specific end purpose will not be easy 
to apply widely.

In addition, RCTs can show a difference only for the 
primary goal they set, e.g., successful or unsuccessful 
removal of the obstruction, the impact of complications, 
the QOL of patients or the cost to the medical system. 
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If we want to design a study to demonstrate a statisti-
cally significant predetermined difference for more than 
one parameter then the number of patients to participate 
increases significantly, which is difficult in clinical prac-
tice and may be immoral to perform in urgent and danger-
ous to life situations.

An additional problem for the correct choice of drainage 
method is the fact that its decision often involves different 
medical specialties such as physicians, urologists, oncolo-
gists and radiologists.

We conducted a study using a questionnaire sent to both 
urologists and radiologists. We consulted on three different 
clinical scenarios before and after reading the international 
literature as listed in a table of data from three RCTs.

The majority of both urologists and radiologists believe 
that a DJS is associated with a better QOL. In fact, a larger 
percentage of radiologists preferred the DJS. None of the 
RCTs of the literature was designed with the primary end-
point in the difference in QOL. In one RCT, a questionnaire 
was used which was completed by 40 patients immediately 
after drainage and 2–4 weeks after decompression of the 
PCS from a stone that caused hydronephrosis with or with-
out fever. Although QOL was initially better and gradually 
improved more in patients who had PN, the difference was 
not statistically significant and the overall impact on QOL 
was generally low with both methods [15].

In a prospective study, 75 patients who underwent 
decompression to treat a febrile hydronephrosis, acute 
renal failure, or drug-resistant pain were asked to answer 
two QOL questionnaires at two points; on discharge and 
when re-admitted to deal with the problem permanently 
[28]. The patients’ answers to the first (“Tube symptoms”) 
questionnaire upon discharge from the hospital showed 
that patients with DJS had a higher rate (80.1 vs 31%; 
p < 0.001) of lower urinary tract symptoms while patients 
with PN had worse mobility (86.2 vs 42.9%; p = 0.002) 
and personal hygiene (60.7 vs 33.3%; p = 0.014). Upon 
admission to the hospital for definitive treatment, the only 
statistically significant difference that remained was in 

the symptoms of the lower urinary tract which was again 
more in the group of patients with DJS (80.6 vs 45.5%; 
p = 0.034). The answers to the second questionnaire (Euro-
Qol EQ-5D) showed that at the time of discharge from 
the hospital the usual activities (19 vs 57.70%; p = 0.005) 
and the possibility for personal care of the patient (7.10 
vs 37.90%; p = 0.004) were better in those who they had 
a DJS. At the time of definitive treatment, patients who 
underwent PN had a lower rate of anxiety or depression 
(0 vs 19.40%; p = 0.012) and higher rates of good health 
(83.2 vs 68.6%; p = 0.016) [28]. These findings were con-
firmed in another prospective non-randomized study which 
also used two QOL questionnaires which further showed 
that patients who had a DJS had a higher incidence of 
hematuria (68.7 vs 16.7%; p < 0.001) and greater need for 
analgesics (p = 0.018) [7]. Despite advances in materials 
technology, patients’ views have not changed as shown 
by the first QOL comparative survey published 20 years 
ago [35].

Our study showed that both urologists and radiologists 
believe that a DJS is more expensive than a PN. Of all the 
experts who believe that PN is more expensive, the majority 
were urologists, while of those who answered the question-
naire saying that the two methods cost the same, the majority 
were radiologists.

Cost was not a primary endpoint in any of the RCTs. 
Pearle et al. considered cost as a secondary endpoint and 
showed that DJS placement ($2,401.33) was more than twice 
as expensive as PN placement ($1,137.01). The surgery 
equipment and the operating time, the compensation of the 
anesthesiology team and the use of the recovery room were 
responsible for the higher cost of the DJS placement.

According to our study, radiologists believe that the 
placement of a PN exposes the patient to less radiation. The 
urologists appeared divided in their opinion. In the litera-
ture, radiation exposure has not been studied comparatively 
during emergency decompression of the PCS. A system-
atic review of the literature showed that fluoroscopy was 
most commonly used for either DJS placement or PN [17]. 

Table 3   Questions addressed only to urologists (GA general anesthesia, LA local anesthesia, IR interventional radiology)

Urology

Do you perform nephrostomy insertion yourself or 
ask interventional radiologist?

Urology 159 (51.5%) Interventional 
radiology 150 
(48.5%)

Do you perform primary ureteroscopy for ureteric 
stones?

Occasionally 85 (27.5%) Yes 196 (63.4%) No 28 (9.1%)

Do you perform local anesthetic ureteroscopy? Occasionally 35 (11.4%) Yes 22 (7.1%) No 251 (81.5%)
During nephrostomy placement, do you perform 

ultrasound scan yourself?
Occasionally 6 (2%) Yes 158 (51.3%) IR 130 (42.2%) No 14 (4.5%)

Would Covid-19 pandemic change your preferred 
choice of drainage?

GA 17 (5.5%) Nephrostomy 56 (18.4%) LA 43 (14%) No 190 (62.1%)
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Although fluoroscopy time is not a direct indicator of radia-
tion exposure, two RCTs showed shorter surgery and irradia-
tion times during DJS placement [10, 14].

Although it is not the subject of the present study to 
review the radiation exposure of patients undergoing DJS 
or PN, our experience shows that PN placement under ultra-
sound guidance alone is effective, safe and does not expose 
the patient to radiation [12].

We used three clinical scenarios for which we asked par-
ticipants to answer prior to and after reading the proposed 
literature. The main reason was that comparative stud-
ies to date have been performed in a wide clinical range 
of patients, for example in patients with infection or sepsis 
and obstruction without a clear separation of specific clini-
cal cases. As already mentioned, this fact is responsible for 
some conflicting results that make it difficult for the expert to 
take a clear position in favor of one or the other method. For 
example, a systematic review of the literature showed that 
treating physicians preferred and performed PN more often 
when the stone causing the obstruction was large in size, 
the patient was seriously ill, or they themselves worked in 
a large urban training center [17]. Although this systematic 
review showed that higher rates of sepsis, longer hospital 
stays, and higher costs were associated with PN placement, 
this result could well be due to patient’s choice [17].

In the first clinical scenario, febrile hydronephrosis, most 
urologists preferred DJS placement. Nevertheless, radiolo-
gists changed their minds more often in favor of the DJS 
after reading the literature. Although we did not ask for a 
justification for the change and as both methods were equally 
effective and without serious complications, we believe that 
the radiologists were affected by the shorter surgical and 
radiological time when a DJS was placed, as shown in the 
RCTs [10, 14, 15]. In the second clinical scenario, obstruc-
tion with intractable pain, more radiologists than urologists 
preferred PN and did not change their mind after reading the 
studies. Only in one of the RCTs were patients with intrac-
table pain included [15]. Unfortunately, the study was not 
designed exclusively for these patients, and the authors did 
not present their results in detail based on the criteria for 
inclusion in the study. In the third clinical scenario, anuria 
and impaired renal function in a single kidney, the majority 
of both urologists and radiologists chose the DJS. However, 
more radiologists initially preferred PN, although they fre-
quently changed their view in favor of the DJS after read-
ing the literature. Two RCTs, one for children [27] and one 
for adults [26], were designed with the primary endpoint 
in correcting anuria and renal impairment. The first study 
recommended DJS placement as complications were greater 
after PN placement. The second study recommended the 
placement of a PN by the urologist himself as its placement 
was faster and resulted in lower rates of infection after the 
intervention compared to the placement of a DJS.

Our study showed that although the majority of urolo-
gists (63.4%) consistently perform primary URS, only 3% 
preferred it for the first clinical scenario, 37% for the second 
scenario and 21% for the third scenario. The response of 
urologists who did not insert PN was also not too dissimi-
lar. The literature mainly supports the placement of a PN in 
acute septic patients. However, URS can be performed in 
selected cases [32]. Wang et al. designed a RCT comparing 
PN to URS in 107 patients with sepsis due to an impacted 
stone [34]. The primary endpoint was the return of white 
blood cells to normal and the fall of the fever, while the 
secondary endpoints were the use of analgesics, the time of 
hospitalization and the complications. There was no differ-
ence in the primary endpoint and complications, which is 
why the authors argue that ureteroscopy should not be con-
traindicated in patients with sepsis due to obstructive stone.

Decision making in patients with obstructed upper uri-
nary tract should ideally be based on patient choice and 
informed consent, clinical condition and availability of stent 
or nephrostomy, and protocol based in close collaboration 
and discussion between the urologists and radiologists [36]. 
There is no other similar study in the literature which com-
pares the views of radiologists and urologists on includes 
various clinical scenarios of UUT drainage. Although the 
response rate was high in general from urologists, there 
were less radiology responders compared to the urologists, 
although the ratio of responders was similar. This issue of 
UUT drainage dilemma is an everyday clinical practice 
which all urologists have to deal with. Although it is a well-
designed study, yet this is only a survey with the inherent 
limitations of the survey. Although the ratio of urologists 
and radiologists were good, overall a limited number of radi-
ology responses were obtained, which were around a fifth of 
urology responses. Similarly, there is a lack of high-quality 
randomized control trials which were used for the clinical 
scenarios to support our view, which inevitably impair the 
clinical decision making of these complex clinical situations. 
The difference of procedural cost between PN and DJS in 
countries could have influenced the choice of treatment, but 
we did not look at the cost of procedures. Future studies 
should look into the cost of interventions, which could also 
influence the intervention chosen.

Conclusion

Based on the results of our study and the literature review, 
we believe that until there are well-designed RCTs for dif-
ferent clinical questions, the decision on the type of drainage 
for a stone-obstructing hydronephrosis should be individual-
ized. The design and implementation of an in-hospital proto-
col, common to urologists and radiologists, reduced time to 
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decompression, hospital stay, and improved overall clinical 
outcome are needed in critically ill patients.
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