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Abstract 

Background  Patients with urosepsis associated with upper urinary tract stones require further stone management 
after emergency drainage.

Objective  To evaluate the safety and efficacy of elective flexible ureteroscopic lithotripsy (F-URSL) for upper urinary 
tract stones in patients with prior urosepsis who have undergone emergency drainage using retrograde ureteral 
stent(RUS) or percutaneous nephrostomy (PCN).

Method  Between January 2017 and December 2021, clinical data were collected for 102 patients who underwent 
elective F-URSL following emergency drainage for urosepsis caused by upper ureteral or renal stones. The patients 
were categorized into two groups based on the drainage method used: the RUS group and the PCN group. The col-
lected data included patient demographics, stone parameters, infection recovery after emergency drainage, and clini-
cal outcomes post F-URSL. Subsequently, the data underwent statistical analysis.

Results  A total of 102 patients were included in the statistical analysis, with 58 (56.86%) in the RUS group and 44 
(43.14%) in the PCN group. Among the patients, 84 (82.35%) were female and 18 (17.65%) were male, with an average 
age of 59.36 years. Positive urine cultures were observed in 71 (69.61%) patients. Successful drainage was achieved 
in all patients in both groups, and there were no significant differences in the time required for normalization of white 
blood cell count (WBC) and body temperature following drainage. Additionally, all patients underwent F-URSL suc-
cessfully, and no statistically significant differences were observed between the two groups in terms of operative 
time, stone-free rates, postoperative fever, and postoperative hospital stay.

Conclusion  Both RUS and PCN have been established as effective approaches for managing urosepsis caused 
by upper urinary tract stones. Furthermore, the impact of these two drainage methods on the subsequent manage-
ment of stones through elective F-URSL has shown consistent outcomes.
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Introduction
Sepsis is defined as a life-threatening organ dysfunction 
caused by a dysregulated host response to infection [1]. 
In 2017, the global incidence of sepsis was estimated at 
48.9  million cases, resulting in 11  million sepsis-related 
deaths, accounting for 19.7% of global mortality [2]. Uro-
sepsis in adults comprises approximately 25% of all sep-
sis cases and is primarily caused by obstructed uropathy 
in the upper urinary tract, such as ureteric stones [3, 4]. 
The primary treatments for urosepsis involve eliminating 
infectious foci and administering intravenous antibiotics 
[5]. Patients with urosepsis who do not receive surgical 
drainage are more than twice as likely to die compared 
to those who underwent drainage. Currently, percutane-
ous nephrostomy (PCN) and retrograde ureteral stent 
(RUS) are the main drainage methods [6]. There are vary-
ing opinions among scholars regarding the superiority 
of PCN versus RUS for urosepsis drainage. Some studies 
suggest that PCN may offer improved drainage outcomes 
with less patient discomfort [7, 8], while others report 
no significant difference between the two approaches [9, 
10]. As there is no established guidance, the selection of 
drainage method often relies on the surgeon’s experience.

Urosepsis caused by upper urinary tract stones requires 
further stone management after sepsis treatment. Studies 
have demonstrated variations in surgical approaches for 
stone management based on the drainage method used. 
Patients who undergo RUS often proceed to F-URSL, 
while patients with PCN drainage tend to opt for percu-
taneous nephrolithotomy for stone treatment [8]. There-
fore, the selection of the drainage method for urosepsis 
patients should take into account the subsequent stone 
management. However, there is a scarcity of comparative 
analyses assessing the effectiveness and safety of F-URSL 
in urosepsis patients who have underwent drainage via 
RUS or PCN. Some researchers claim that the presence 
of nephrostomy tubes (NT) in PCN drainage reduces the 
postoperative infection compared to RUS drainage fol-
lowed by F-URSL. Nonetheless, there is insufficient evi-
dence to support this claim. Therefore, this study aims 
to evaluate the safety and efficacy of elective F-URSL for 
upper urinary tract stones in patients with prior urosep-
sis who have underwent emergency drainage using RUS 
or PCN. Clinical data were collected between January 
2017 and December 2021, involving 102 patients who 
underwent elective F-URSL following emergency drain-
age for urosepsis caused by proximal ureteral or kidney 
stones.

Patients and methods
Subjects
A retrospective analysis was conducted on 102 patients 
admitted to the Department of Urology at The University 

of Hong Kong-Shenzhen Hospital between January 
2017 and December 2021. All patients had urosep-
sis due to proximal ureteral stones or kidney stones. 
The patients were divided into two groups based on the 
drainage method used: 58 patients in the RUS group 
and 44 patients in the PCN group. Diagnostic proce-
dures included abdominopelvic computed tomogra-
phy (CT), urinalysis, blood analysis, and urine bacterial 
culture, confirming the presence of kidney stones or 
proximal ureteral stones as well as the diagnosis of uro-
sepsis. Sepsis diagnosis was based on established cri-
teria: body temperature > 38  °C or < 36  °C, white blood 
cell count(WBC) > 12 × 109/L or < 4 × 109/L, and a quick 
Sequential Organ Failure Assessment (qSOFA) score of 
≥ 2. The qSOFA score included criteria such as hypo-
tension (systolic blood pressure ≤ 100mmHg), high res-
piratory rate (≥ 22 breaths/minute), and altered mental 
status (Glasgow Coma Score < 15), each scored as 1 point, 
resulting in a score ranging from 0 to 3 points [1]. Upon 
sepsis diagnosis, the patients received fluid resuscitation 
and anti-infective therapy, such as piperacillin sulbactam 
or meropenem, or therapy based on available bacterial 
cultures. Emergency drainage was performed using either 
RUS or PCN. Following recovery, all patients underwent 
elective F-URSL within 2–4 weeks.

Drainage method
Retrograde ureteral stent (RUS)
RUS was performed with the patient in the lithotomy 
position under local or general anesthesia. The uret-
eroscope was placed through the urethra and the Zebra 
guidewire was inserted into the ureter through the ure-
teroscope. If the presence of visible pus-filled secretions 
at the ureteral orifice indicates the entry of the guide-
wire into the renal pelvis from beside the stone, an 5Fr 
D-J stent was placed along the guidewire. Intraopera-
tive C-arm X-ray was performed to confirm the position 
of the D-J stent. If insertion fails, the ureteroscope was 
placed through the ureter below the stone, the guide-
wire was placed into the renal pelvis under direct vision 
through the ureteroscope, and the 5Fr D-J stent was 
inserted along the guidewire. Postoperative kidney-ure-
ter-bladder radiography(KUB) was used to confirm the 
position of the D-J stent.

Percutaneous nephrostomy (PCN) PCN
was performed with the patient placed in the lateral 
position under local anesthesia. The procedure was per-
formed utilizing CT guidance, an 18G puncture nee-
dle was percutaneously inserted into the intended renal 
calyces. After confirming urine outflow, a guidewire was 
inserted, and subsequently, an 7Fr nephrostomy tube 
was guided into the renal pelvis along the guidewire. The 
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positioning of the NT was confirmed through postopera-
tive KUB.

Flexible ureteroscopic lithotripsy(F‑URSL)
The patients underwent elective F-URSL 2–4 weeks 
after infection control. Preoperative urine bacterial cul-
ture yielded negative results, and blood analysis showed 
normal leukocyte counts. Piperacillin-tazobactam was 
administered for perioperative prophylactic anti-infec-
tive treatment. The procedure was performed with the 
patient under general anesthesia in the lithotomy posi-
tion. During the procedure, an 8-9.8Fr rigid ureteroscope 
was inserted into the ureter under direct vision. In the 
RUS group, the D-J tube was removed first. If the ure-
ter was narrow, dilation was performed using an 18Fr 
balloon dilator. A guidewire was inserted through the 
ureteroscope up to the kidney, and a 12/14Fr ureteral 
access sheath(UAS) was placed along it. The flexible ure-
teroscope was then inserted through the sheath to locate 
the stones, and a 200 μm holmium laser fiber was used 
to fragment the stones. Irrigation during the procedure 
was performed using a 60ml syringe. After lithotripsy, a 
5Fr D-J stent was inserted in all cases. In the PCN group, 
the NT was opened to reduce Intrapelvic pressure(IPP) 
during the procedure, and it was removed 24 h after the 
procedure. The D-J stent was removed 4 weeks later if no 
residual stones were present.

Data collection and analysis
The following information was collected and analyzed:(1) 
Preoperative clinical information: This included age, 
gender, BMI, stone size (in millimeters), stone laterality 
(right or left), location of stones (renal pelvis or proximal 
ureter), stone number (single or multiple stones), degree 
of hydronephrosis, urine culture results. (2) After emer-
gency drainage: The time to normalize body tempera-
ture (in hours) and the time to normalize WBC count 
(in days) were recorded. (3) After F-URSL: The operation 
time of F-URSL (in minutes), stone-free status (defined 
as a residual stone size of < 4 mm by CT scan at 4 weeks 
after F-URSL), occurrence of postoperative fever (defined 
as a body temperature>38.0 °C), and postoperative hospi-
tal stay were analyzed.

Statistical analysis
Continuous variables following a normal distribution 
were analyzed using t-tests, while those not conforming 
to a normal distribution were analyzed using the Mann-
Whitney U-test. Categorical variables were compared 
using the chi-square test, and if any count was less than 5, 
the Fisher exact test was applied. Statistical significance 
was determined at a threshold of P < 0.05. Statistical 

analyses were performed using SPSS version 26.0 (IBM 
Corp., Armonk, NY, USA).

Results
Patient demographics and variables are shown in Table 1. 
A total of 102 patients were included in the study, with 58 
(56.86%) in the RUS group and 44 (43.14%) in the PCN 
group. The patient population consisted of 84 (82.35%) 
females and 18 (17.65%) males, with an mean age of 59.36 
years. There was no significant differences were observed 
between the two groups in terms of age, gender, BMI, 
stone size, stone location, degree of hydronephrosis, his-
tory of diabetes mellitus, and other clinical characteris-
tics. The urine bacterial culture results indicated positive 
cases in 71 patients, representing 69.61% of the total par-
ticipants. Among them, 42patients (72.41% of the RUS 
group patients) were in the RUS group and 29patients 
(65.91% of the PCN group patients) in the PCN group, 
with some patients showing mixed bacterial infections. 
Escherichia coli was the most common bacterium, infect-
ing a total of 47 patients, accounting for 66.20% of all 
positive urine cultures, including 28 in the RUS group 
and 19 in the PCN group. The Clinical outcomes after 
drainage and F-URS are shown in Table  2. Emergency 
drainage was successfully performed in all patients in 
both groups, with no significant difference observed in 
the time to normalize body temperature( 4.75, IQR 2.00-
28.50 vs. 2.00, IQR 2.00-20.50, P = 0.123) and WBC count 
( 1.00, IQR 1.00–2.00 vs. 1.00, 1.00–2.00, P = 0.757) post-
operation between the two groups. All patients success-
fully underwent F-URSL, and no significant differences 
were observed between the two groups in terms of opera-
tion time (35.00, IQR 27.90–45.50 vs. 41.25, IQR 30.50–
47.50, P = 0.461), postoperative stone-free rate (86.21% 
vs. 86.36%, P = 0.982), the rate of postoperative fever 
(12.07% vs. 4.55%, P = 0.293), and postoperative hospital 
stay (2.00, IQR 2.00–2.00 vs. 2.00, IQR 2.00–3.00).

Discussion
Urosepsis is a urological emergency with various risk 
factors, including diabetes mellitus, immunosuppres-
sant use, stones, and advanced age [5]. While urosepsis 
is more common in women and the prevalence is about 
twice as high in women as in men [11, 12]. In our study, 
we observed a significantly higher prevalence of uro-
sepsis in women than in men, with a ratio of approxi-
mately 4:1, and some patients had concurrent diabetes 
mellitus. The mean age of patients in both groups was 
59.36 years, and advanced age as a risk factor for uro-
sepsis. Effective early goal-directed therapy for urosep-
sis involves broad-spectrum intravenous antibiotics, 
supportive treatment, and source control [13]. Surgi-
cal drainage of the infection source has been shown 
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to reduce the mortality rate of urosepsis from 19.2 to 
8.82% [6]. Stone is a common cause of urosepsis, and 
the current drainage methods for urosepsis caused 
by stones are RUS and PCN, but their superiority has 
been variable evaluations. In our analysis, we observed 
a rapid decrease in body temperature and WBC count 
to normal levels after emergency drainage, with no sig-
nificant difference in the time required between the two 
drainage methods. Consequently, we concluded that 
there was no statistically significant difference in the 
effectiveness of the two drainage methods, consistent 
with the results reported by Ramsey and Pearle [9, 10].

During the performance of RUS for upper ureteral 
stones, especially in cases of multiple ureteral stones, it 
may be necessary to position the ureteroscope below the 
stone and insert a guidewire into the renal pelvis under 
direct vision to successfully place a D-J stent. Some prior 
studies have suggested that this approach could raise IPP, 
potentially worsening the infection [14]. However, other 
scholars argue that there is limited evidence to support 
this viewpoint [9]. In our study, as reviewed, we found no 
significant difference in the time to normalize body tem-
perature and WBC count after drainage in both groups, 
indicating that drainage by RUS is safe. According to 

Table 1  Patient demographics and variables

Data presented as Median (IQR 25–75), Mean ± SD and frequency (percentage)as appropriate

Variables RUS PCN P-value

Total patients 58 44

Age, year 58.84 ± 12.37 60.05 ± 13.15 0.638

Gender Male 9(15.52%) 9(20.45%) 0.700

Female 49(84.48%) 38(79.55%)

BMI M(P25,P75) 22.48(20.10, 25.20) 22.13(20.25, 23.55) 0.385

Diabetes Mellitus YES 14(24.14%) 10(22.73%) 0.868

NO 44(75.86%) 34(77.27%)

Location of stone Renal pelvis 15(25.86%) 13(29.55%) 0.681

Upper ureteral 43(74.14%) 31(70.45%)

Stone laterality Left 31(53.45%) 19(43.18%) 0.363

Right 26(44.83%) 25(56.82%)

Bilateral 1(1.72%) 0

Stone number Single 37(63.79%) 27(61.36%) 0.802

Multiple 21(36.21%) 17(38.64%)

Stone size(mm) M(P25,P75) 8.00(8.00,11.00) 11.00 (8.00,12.5) 0.085

Degree of hydronephrosis Mild 42(72.41%) 26(59.09%) 0.403

Moderate 13(22.41%) 14(31.82%)

Severe 3 (5.18%) 4(9.09%)

Positive urine culture YES 42(72.41%) 29(65.91%) 0.479

NO 16(27.59%) 15(34.09%)

Table 2  Clinical outcomes after drainage and F-URSL

Data presented as Median (IQR 25–75) and frequency (percentage)as appropriate

Variables RUS PCN P-value

Post drainage Time to normalize body temperature(hours) 4.75(2.00;28.50) 2.00(2.00;20.50) 0.123

Time to normalize WBC(days) 1.00(1.00;2.00) 1.00(1.00;2.00) 0.757

Post
F-URSL

Stone-free status YES 50(86.21%) 38(86.36%) 0.982

NO 8(13.79%) 6(13.64%)

Postoperative fever YES 7(12.07%) 2(4.55%) 0.293

NO 51(87.93%) 42(95.45%)

Operation time of F-URS(min) 35.00(27.90;45.50) 41.25(30.50;47.50) 0.461

Postoperative hospital stay(day) 2.00 (2.00;2.00) 2.00 (2.00;3.00) 0.915



Page 5 of 7Liao et al. BMC Urology          (2023) 23:196 	

certain scholars, pre-stenting with a D-J stent in the ure-
ter can enhance the success rate of UAS implantation and 
F-URSL [15]. In our study, certain patients encountered 
difficulties in placing the UAS during F-URSL due to ure-
teral stenosis, however, successful UAS placement was 
achieved after dilating the stenotic segment using a bal-
loon dilator. All patients ultimately underwent successful 
F-URSL. The dilation of ureteral stricture segments using 
a ureteral balloon dilator has proven to enhance the suc-
cess rate of UAS placement and reduce the need for sec-
ondary procedures [16].

Hydronephrosis resulting from urinary tract stones 
creates a conducive environment for bacterial growth 
and colonization, potentially leading to severe urosep-
sis [17]. Notably, most stones are heavily colonized with 
bacteria, with approximately half of the patients with 
positive stone cultures having negative bladder urine 
bacterial cultures [18]. Additionally, nearly a quarter 
of patients with positive preoperative urine cultures 
showed inconsistencies in the bacterial species between 
the stone and urine cultures [19]. Although preoperative 
treatment with sensitive antibiotics can effectively eradi-
cate bacteria in the urine, it may not eradicate bacteria 
concealed within the stone matrix as antibiotics cannot 
penetrate it [20]. During F-URSL, fractured stones can 
release bacteria and endotoxins from the stone into the 
urine within the renal pelvis. When the IPP increases, 
the released bacteria and endotoxins can be carried back 
into the bloodstream along with the fluid, causing infec-
tion. Therefore, when managing stones with F-URSL in 
patients with prior urosepsis, reducing intraoperative 
IPP and minimizing the return of fluid to the renal pelvis, 
especially when complete elimination of bacteria from 
the stone is not possible, becomes crucial in minimizing 
postoperative infections.

In our study, both groups of patients who underwent 
F-URSL, the operative time and stone-free rate were sim-
ilar, and there was no statistically significant difference in 
postoperative hospital stay and the rate of postoperative 
fever. This contrasts with the initial expectation that the 
incidence of postoperative fever would be lower in the 
PCN group than in the RUS group when F-URSL was 
performed after drainage due to the presence of a NT in 
the PCN group that could potentially reduce IPP. This 
outcome may be attributed to the use of a UAS during 
the procedure and the administration of longer and more 
potent antibiotics during the perioperative period. These 
factors likely contributed to the outcomes observed in 
our study. As all patients had prior urosepsis and indwell-
ing D-J stent or NT, which were at increased risk of infec-
tious complications after F-URSL [21–23]. However, 
there are no guidelines for perioperative antibiotic use in 
such cases. Therefore, to minimize the risk of infection, 

we referred to previous urine culture results and opted 
for potent antibiotics, such as piperacillin, as periopera-
tive prophylaxis during F-URSL.

The physiological pressure in the renal pelvis typi-
cally ranges from 0 to 20 cmH2O [24]. During F-URSL, 
saline is infused continuously to maintain a clear surgi-
cal field, resulting in increased IPP. When IPP exceeds 
27.2 cmH2O, fluid in the renal pelvis can return to the 
bloodstream via various pathways, including renal pelvic 
veins, renal tubules, and renal lymphatics [25]. Studies 
monitoring IPP during F-URSL revealed average values 
of 63 cmH2O when the endoscope was introduced into 
the kidney without a UAS, and 115.3 cmH2O during laser 
lithotripsy, with maximal irrigation pressures reaching 
289.3-436.9 cmH2O [26]. High IPP is linked to postop-
erative fever, systemic inflammatory response syndrome 
(SIRS), and urosepsis [27–29]. The use of a UAS effec-
tively reduces IPP. With the use of a UAS during F-URSL, 
IPP can be maintained below 30 cmH2O when the irriga-
tion pressure is ≤ 100 cmH2O [30]. Research by Rehman 
et al. demonstrated the 12/14F access sheath provides for 
maximum flow of irrigant while maintaining a low intra-
renal pelvic pressure. Even with an irrigation pressure 
of 200 cmH2O, renal pelvic pressure remained below 20 
cmH2O [31]. Maintaining a low IPP depends not only on 
the size of the UAS, but also on the diameter of the flex-
ible ureteroscope. When the ratio of the outer diameter 
of the flexible ureteroscope to the inner diameter of the 
UAS (Ratio of Endoscope-Sheath Diameter, RESD/REUS) 
is < 0.75, a low IPP can be maintained while ensuring ade-
quate perfusion [32]. Therefore, we believe that during 
F-URSL, employing lower irrigation pressures, reduced 
flow rates, and an appropriately sized UAS can effec-
tively maintain a lower pressure state in the renal pel-
vis, achieving similar effects as those of NT in lowering 
IPP, and reducing renal pelvic fluid reflux, subsequently 
reducing complications such as postoperative fever.

Our study demonstrated the effectiveness of both RUS 
and PCN in managing urosepsis due to stone obstruc-
tion. Additionally, we observed similar impacts of these 
drainage methods on subsequent F-URSL stone manage-
ment. However, it is important to acknowledge the limi-
tations of our study, being retrospective, single-center, 
and with a limited sample size, which might introduce 
bias. Therefore, future prospective studies with larger, 
multicenter populations are warranted to validate our 
findings more comprehensively.

Conclusion
Both RUS and PCN have proven to be effective drain-
age methods for managing urosepsis due to stone 
obstruction. Furthermore, both drainage methods 
have a similar impact on the subsequent management 
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of stones by F-URSL. Therefore, the selection of the 
drainage method should be based on the specific 
circumstances of the physician and hospital to opti-
mize outcomes for patients with urosepsis and stone 
obstruction.

Abbreviations
RUS	� Retrograde ureteral stent
PCN	� Percutaneous nephrostomy
F-URSL	� Flexible ureteroscopic lithotripsy
WBC	� White blood cell
SFR	� Stone-free rate
UAS	� Ureteral access sheath
IPP	� Intrapelvic pressure
BMI	� Body mass index
CT	� Computed tomography
KUB	� Kidney-ureter-bladder radiography
NT	� Nephrostomy tube

Acknowledgements
Not applicable.

Authors’ contributions
LSC,XX,XL conceived the study; YY, KT,WGG Data acquisition and Statistical 
analysis; LSC,XX completed the manuscript text with the supervision of XL and 
LZQ. All authors read and approved the final manuscript. All authors reviewed 
the manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol complied with the Declaration of Helsinki and was 
approved by the Medical Ethics Committee of The University of Hong Kong 
Shenzhen Hospital (No.hkuszh2022240).
A waiver of informed consent was approved by the Medical Ethics Commit-
tee of The University of Hong Kong Shenzhen Hospital because the clinical 
investigation involved no more than minimal risk to subjects.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Urology, The University of Hong Kong-Shenzhen Hospital, 
1 Haiyuan First Road, Futian District, Shenzhen, Guangdong 518053, China. 
2 Department of General Surgery, University Hospitals Plymouth NHS Trust, 
Derriford Hospital, Plymouth, UK. 

Received: 4 August 2023   Accepted: 14 November 2023

References
	1.	 Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D, 

Bauer M, et al. The Third International Consensus definitions for Sepsis 
and septic shock (Sepsis-3). JAMA. 2016;315(8):801–10.

	2.	 Rudd KE, Johnson SC, Agesa KM, Shackelford KA, Tsoi D, Kievlan DR, 
et al. Global, regional, and national sepsis incidence and mortality, 
1990–2017: analysis for the global burden of Disease Study. Lancet 
Lond Engl. 2020;395(10219):200–11.

	3.	 Wagenlehner FME, Weidner W, Naber KG. Optimal management of 
urosepsis from the urological perspective. Int J Antimicrob Agents. 
2007;30(5):390–7.

	4.	 Wagenlehner FME, Tandogdu Z, Bjerklund Johansen TE. An update 
on classification and management of urosepsis. Curr Opin Urol. 
2017;27(2):133–7.

	5.	 Dreger NM, Degener S, Ahmad-Nejad P, Wöbker G, Roth S. Uro-
sepsis–Etiology, diagnosis, and treatment. Dtsch Arzteblatt Int. 
2015;112(49):837–47. quiz 848.

	6.	 Borofsky MS, Walter D, Shah O, Goldfarb DS, Mues AC, Makarov DV. Sur-
gical decompression is associated with decreased mortality in patients 
with sepsis and ureteral calculi. J Urol. 2013;189(3):946–51.

	7.	 Xu ZH, Yang YH, Zhou S, Lv JL. Percutaneous nephrostomy versus retro-
grade ureteral stent for acute upper urinary tract obstruction with uro-
sepsis. J Infect Chemother off J Jpn Soc Chemother. 2021;27(2):323–8.

	8.	 Goldsmith ZG, Oredein-McCoy O, Gerber L, Bañez LL, Sopko DR, Miller 
MJ, et al. Emergent ureteric stent vs percutaneous nephrostomy for 
obstructive urolithiasis with sepsis: patterns of use and outcomes from 
a 15-year experience. BJU Int. 2013;112(2):E122–128.

	9.	 Ramsey S, Robertson A, Ablett MJ, Meddings RN, Hollins GW, Little B. 
Evidence-based drainage of infected hydronephrosis secondary to 
ureteric calculi. J Endourol. 2010;24(2):185–9.

	10.	 Pearle MS, Pierce HL, Miller GL, Summa JA, Mutz JM, Petty BA, 
et al. Optimal method of urgent decompression of the collecting 
system for obstruction and Infection due to ureteral calculi. J Urol. 
1998;160(4):1260–4.

	11.	 Down C, Malthouse T, Lobo N, Ali A, Symes A, Coker C. Gender differ-
ences in acute stone admissions - should we have a lower threshold 
for treatment in female patients? BJU Int. 2021;128(6):697–701.

	12.	 Sammon JD, Ghani KR, Karakiewicz PI, Bhojani N, Ravi P, Sun M, et al. 
Temporal trends, practice patterns, and treatment outcomes for 
infected upper urinary tract stones in the United States. Eur Urol. 
2013;64(1):85–92.

	13.	 Lee JY, Andonian S, Bhojani N, Bjazevic J, Chew BH, De S, et al. Cana-
dian Urological Association guideline: management of ureteral calculi 
- full-text. Can Urol Assoc J J Assoc Urol Can. 2021;15(12):E676–90.

	14.	 Wang CJ, Hsu CS, Chen HW, Chang CH, Tsai PC. Percutaneous nephros-
tomy versus ureteroscopic management of sepsis associated with 
ureteral stone impaction: a randomized controlled trial. Urolithiasis. 
2016;44(5):415–9.

	15.	 Law YXT, Teoh JYC, Castellani D, Lim EJ, Chan EOT, Wroclawski M, 
et al. Role of pre- operative ureteral stent on outcomes of retrograde 
intra-renal Surgery (RIRS): systematic review and meta-analysis of 3831 
patients and comparison of Asian and non-asian cohorts. World J Urol. 
2022;40(6):1377–89.

	16.	 Li J, Zheng Z, Sheng C, Xia Q. Endoscopic Ureteral Dilation Bal-
loon catheter for a difficult ureter: a New Novel Approach. Urol Int. 
2021;1–6.

	17.	 Yang Z, Lin D, Hong Y, Hu M, Cai W, Pan H, et al. The effect of preopera-
tive urine culture and bacterial species on Infection after percutaneous 
nephrolithotomy for patients with upper urinary tract stones. Sci Rep. 
2022;12(1):4833.

	18.	 Korets R, Graversen JA, Kates M, Mues AC, Gupta M. Post-percutaneous 
nephrolithotomy systemic inflammatory response: a prospective analysis 
of preoperative urine, renal pelvic urine and stone cultures. J Urol. 
2011;186(5):1899–903.

	19.	 Paonessa JE, Gnessin E, Bhojani N, Williams JC, Lingeman JE. Preopera-
tive bladder urine culture as a predictor of Intraoperative Stone Culture 
results: clinical implications and relationship to Stone Composition. J Urol. 
2016;196(3):769–74.

	20.	 Marien T, Miller NL. Treatment of the Infected Stone. Urol Clin North Am. 
2015;42(4):459–72.

	21.	 Youssef RF, Neisius A, Goldsmith ZG, Ghaffar M, Tsivian M, Shin RH, et al. 
Clinical outcomes after ureteroscopic lithotripsy in patients who initially 
presented with urosepsis: matched pair comparison with elective ureter-
oscopy. J Endourol. 2014;28(12):1439–43.



Page 7 of 7Liao et al. BMC Urology          (2023) 23:196 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	22.	 Sun J, Xu J, OuYang J. Risk factors of infectious Complications follow-
ing Ureteroscopy: a systematic review and Meta-analysis. Urol Int. 
2020;104(1–2):113–24.

	23.	 Sohn DW, Kim SW, Hong CG, Yoon BI, Ha US, Cho YH. Risk factors of infec-
tious complication after ureteroscopic procedures of the upper urinary 
tract. J Infect Chemother off J Jpn Soc Chemother. 2013;19(6):1102–8.

	24.	 Jung H, Osther PJS. Intraluminal pressure profiles during flexible ureter-
orenoscopy. SpringerPlus. 2015;4:373.

	25.	 Tokas T, Herrmann TRW, Skolarikos A, Nagele U. Training and research 
in urological Surgery and technology (T.R.U.S.T.)-Group. Pressure 
matters: intrarenal pressures during normal and pathological condi-
tions, and impact of increased values to renal physiology. World J Urol. 
2019;37(1):125–31.

	26.	 Doizi S, Letendre J, Cloutier J, Ploumidis A, Traxer O. Continuous monitor-
ing of intrapelvic pressure during flexible ureteroscopy using a sensor 
wire: a pilot study. World J Urol. 2021;39(2):555–61.

	27.	 Zhong W, Zeng G, Wu K, Li X, Chen W, Yang H. Does a smaller tract in 
percutaneous nephrolithotomy contribute to high renal pelvic pressure 
and postoperative Fever? J Endourol. 2008;22(9):2147–51.

	28.	 Kreydin EI, Eisner BH. Risk factors for sepsis after percutaneous renal stone 
Surgery. Nat Rev Urol. 2013;10(10):598–605.

	29.	 Zhong W, Leto G, Wang L, Zeng G. Systemic inflammatory response 
syndrome after flexible ureteroscopic lithotripsy: a study of risk factors. J 
Endourol. 2015;29(1):25–8.

	30.	 Tokas T, Skolarikos A, Herrmann TRW, Nagele U. Training and research in 
urological Surgery and technology (T.R.U.S.T.)-Group. Pressure matters 2: 
intrarenal pressure ranges during upper-tract endourological procedures. 
World J Urol. 2019;37(1):133–42.

	31.	 Rehman J, Monga M, Landman J, Lee DI, Felfela T, Conradie MC, et al. 
Characterization of intrapelvic pressure during ureteropyeloscopy with 
ureteral access sheaths. Urology. 2003;61(4):713–8.

	32.	 Fang L, Xie G, Zheng Z, Liu W, Zhu J, Huang T, et al. The effect of ratio 
of endoscope-sheath diameter on intrapelvic pressure during flexible 
ureteroscopic lasertripsy. J Endourol. 2019;33(2):132–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A comparative study of flexible ureteroscopic lithotripsy for upper urinary tract stones in patients with prior urosepsis following emergency drainage via retrograde ureteral stent or percutaneous nephrostomy
	Abstract 
	Background 
	Objective 
	Method 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Subjects
	Drainage method
	Retrograde ureteral stent (RUS)
	Percutaneous nephrostomy (PCN) PCN
	Flexible ureteroscopic lithotripsy(F-URSL)
	Data collection and analysis

	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


