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Purpose: This study examined the effects of long-term ureteral stent (US) on urinary 

tract infection (UTI) by bacterial migration and bacterial colonization.

Materials and Methods: From March 2014 to August 2021, 64 patients who 

underwent US for more than six months were enrolled in this study. When the US 

was inserted for the first time and replaced regularly, urine was collected from the 

bladder and renal pelvis and cultured. Patients’ the characteristics, and differences 

in pathogens related to US infection were analyzed.

Results: The mean age was 66.4 years, and the mean duration of indwelling was 

37.5 months. There were 38 cases (59.3%) by malignant and 26 cases (40.6%) by 

benign causes. UTI occurred in 33 cases (53%); 16 cases (25%) were hospitalized 

for febrile UTI. After the initial US insertion, bacteria were identified in the bladder 

285 days later and in the renal pelvis after 619 days. The bladder culture was positive 

in 10 of the 33 patients, and renal pelvis alone was positive in nine of the 33 patients. 

The same strain was confirmed in the bladder and renal pelvis in 12 cases (18.8%), 

and it took a mean of 5.8 months ± 6.32 (standard deviation) for the upward 

migration of bacteria.

Conclusions: UTIs occur in approximately 50% of patients with long-term US 

indwelling. The probability of culturing the same strain by a US was approximately 

18.8%, and the role of pathogen transmission of a US does not appear to be 

significant. In addition, renal pelvis culture would be helpful in cases of failed 

bladder antibiotics susceptibility.
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INTRODUCTION

Ureteral stents (or double J stent, double pigtail stent, US) 

are used widely in various urological areas [1]. They are 

inserted to solve obstructions of the urine stream by ureter 

obstructions, strictures, and stones. They are also used for 

various urolithiasis and endourologic surgeries or procedure, 

such as retrograde intrarenal surgery, flexible ureteroscopic 

surgery, and percutaneous nephrolithotomy, and to help 

prevent stricture and recover the surgical site after 

ureter-related surgery. In the case of semi-rigid uretero-

scopic surgery for urolithiasis, a large study reported that 

a postoperative US is performed in approximately 81% of 

all patients [2]. In the case of a malignant ureteral 

obstruction, a US is inserted to improve the quality of life 

or prevent complications [3]. On the other hand, a US can 
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Fig. 1. Method of collecting urine culture specimen according to organs.
(A) Urine sample collected by a nelaton catheter. (B) Urine sample 
collected by a plain ureteral catheter for a renal pelvis specimen.

cause various side effects, such as pain [4], urinary discomfort 

[5], hematuria, urinary tract infection (UTI) [6-9], and the 

occurrence of stones [10]. Therefore, various opinions exist 

on the necessity of a ureter stent [11]. Long-term indwelling 

in the body can cause problems with biofilm formation, 

recurrent UTIs, and even a life-threatening status caused 

by urosepsis.

In general, lower UTIs, such as acute cystitis, have an 

incidence of 0.5 to 0.7 person-year [12]; the annual incidence 

of acute pyelonephritis (APN) in Korea is 39.1 per 10,000 

persons [13]. Infective complications associated with a US 

include uncomplicated/complicated cystitis, including acute 

cystitis, APN, asymptomatic bacteriuria, and recurrent UTI 

[8,14,15]. 

Urine flows in one direction from the kidney to the bladder, 

and an anti-reflux system located at the junction of the bladder 

and ureter prevents urine reflux. On the other hand, when a 

US is inserted, the urine from the lower urinary tract can be 

delivered to the upper urinary tract by bypassing the 

anti-reflux system. Infected urine from the lower urinary tract 

can also be transferred to the upper urinary tract [11]. A recent 

study cautioned that the insertion of a US in a malignant tumor 

could cause an upper ureter metastasis by transferring the 

urothelial cells from the urinary bladder to the ureter [16]. 

Furthermore, a few reports on the effects of long-term US 

indwelling reported the following: 1) complications due to 

insertion and indwelling itself, 2) risks according to the period, 

3) possibility of complications, and 4) bacterial characteristics 

of UTIs that are likely to occur during long-term storage.

This study examined the association between US-related 

infectious complications and causative bacteria in long-term 

US indwelling patients, differences in bacterial characteristics 

found in the bladder and renal pelvis in patients with US 

implantation, and their clinical significance.

MATERIALS AND METHODS 

1. Study Design
Institutional ethics review was sought and the study was 

approved by The Catholic University of Korea, Institutional 

Review Board (Approval no. UC22RISI0001). Because only 

medical records were used, informed consent was not 

obtained. From March 2014 to August 2021, 64 patients who 

underwent a long-term US for more than six months that was 

changed every 12 weeks were included. US was inserted to 

prevent complications from hydronephrosis or urinary tract 

narrowing caused by malignant and benign diseases, such as 

malignant tumors or ureteral stricture. Periodic changes of a 

US are required in cases of prior radiation therapy to the 

abdomen and pelvis, if the patient or family refuses anesthesia, 

and if conservative treatment is desired. All patients were 

inserted with a Percuflex stent (Boston Scientific, Marl-

borough, MA, USA) of different lengths and diameters. In 

addition to the patients’ characteristics, the reason for the 

ureteral stent, the level and side of ureteral obstruction, and 

the diameter and length of the US. Comorbidities, history of 

abdominopelvic surgery, whether chemotherapy or radiation 

therapy is performed, and indwelling Foley or suprapubic 

catheter were also evaluated. 

2. Ureteral Stent Insertion and Routine Change
US insertion was performed via the antegrade or retrograde 

method at the radiology and urology department, respectively. 

In the case of US exchange, it was replaced under local 

anesthesia in the operating room by endoscopy. Urine in the 

bladder was collected using a nelaton catheter (Fig. 1A), and 

a unilateral/bilateral 5F ureteral catheter was used to collect 

urine from the renal pelvis (Fig. 1B). Specimens were collected 

using different 5Fr—open-end ureteral catheters in the case 

of patients with a bilateral US. The urine samples were labeled 

to avoid confusion in the bladder and left/right renal pelvis 

samples and clearly determine the presence and type of 

bacteria confirmed through urine culture and the antibiotics 

susceptibility results. In cases where drainage was difficult due 

to the absence of hydronephrosis, regurged fluid after 
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Table 2. Differences in bacteria identified in the bladder and renal 
pelvis of patients who failed initial treatment

Case Bladder Renal pelvis

1
2
3
4

ESBL(-) Escherichia coli
Escherichia coli
ESBL(-) Klebsiella
Pseudomonas

ESBL(+) Klebsiella
Enterococcus faecium
ESBL(+) Escherichia coli
Vancomycin sensitive 
Enterococcus

ESBL: extended spectrum beta-lactamase.

Table 1. Baseline characteristics of the patients

Variable Value

Mean age (yr)
Mean BMI (kg/m2)
Sex
    Male
    Female
Side
    Both
    Left
    Right
Level of obstruction
    Upper
    Mid
    Lower
Cause of insertion
    Malignancy 
    Benign
Abdominopelvic surgery
    Yes
    No
Chemotherapy
    Yes
    No
Radiation
    Yes
    No
Foley catheter indwelling
    Yes
    No
Admission for febrile UTI
    Yes
    No

66.6
23.4

13
51

19
27
18

23
  6
35

38
26

40
24

37
27

32
32

15
49

16
48

BMI: body mass index, UTI: urinary tract infection.

injecting 5 ml of normal saline was collected. The duration 

from US insertion to the date the bacteria were identified was 

defined as the ‘period of bacterial development’. The duration 

of bacterial migration from the bladder to the renal pelvis was 

defined as the ‘transmission period’.

RESULTS

1. Baseline Patients’ Characteristics
The mean age of patients was 66.6 years, and the mean body 

mass index was 23.4 kg/m2. There were 13 males (20.3%) and 

51 females (79.3%). Table 1 lists the baseline patient 

characteristics. The mean duration of US indwelling was 37.5 

months. A US was inserted more for malignancies than benign 

diseases (each malignancy in 37 cases [58%] and benign 

disease in 27 cases [42%]). Among the malignancies, 

gynecological cancer, such as cervical cancer, uterus cancer, 

ovarian cancer, and endometrial cancer, were the most 

common in 19 cases, followed by colorectal cancer in nine 

cases, urologic cancer in four cases, and other malignancies 

in five cases. 

2. Ureteral Stent-Related Complications
One or more types of bacteria were identified in a bladder 

specimen or renal pelvis specimen in 47 cases (73.4%). Among 

them, 33 patients (51.6%) complained of symptoms 

accompanying lower urinary tract infection, such as lower 

abdominal/suprapubic area pain, dysuria, residual urine 

sensation, and frequency. Therefore, 33 patients were 

administered oral or IV antibiotics. Sixteen patients, 

one-quarter of all patients (25%), were hospitalized for urinary 

tract infections with fever.

Hematuria was identified in all patients. Among the 

abnormal findings during the US exchange procedure, nine 

patients had lumen obstruction, so the US was replaced. 

Encrustation of the US occurred in the proximal and distal 

parts; discoloration occurred on the US surface in 33 patients. 

Among the patients hospitalized for febrile UTI, seven 

patients (10.9%) were multiply hospitalized, and four patients 

(6.3%) required intensive care because of septic conditions. 

Four of the 16 hospitalized patients (25%) had different types 

of bacteria between the bladder and renal pelvis. In these 

patients, treatment according to the antibiotic susceptibility 

results from the bladder urine did not improve the clinical 

course. The antibiotic susceptibility test of urine from the renal 

pelvis was essential for successful treatment (Table 2).

The most serious complication occurred in a 55-year-old 

female patient with a ureter stricture after undergoing a radical 

hysterectomy and chemotherapy with radiation for cervical 

cancer. The patient was hospitalized three times within six 

months for recurrent acute pyelonephritis on a blood test and 

imaging tests, such as a computed tomography scan. A 

life-threatening aorto-ureteral fistula occurred at the time of 

removing the US. The bleeding was controlled by inserting an 

aortic stent through vascular intervention.

Regular US exchange was discontinued in 28 patients 



64  Useok Choi, et al.  Ureteral Stent Is Not a Pathway of Uropathogen by Reflux

Urogenit Tract Infect Vol. 16, No. 3, December 2021

Table 3. Number of strains identified in the bladder and renal pelvis

Bladder Number Renal pelvis Number

Escherichia coli 11 Escherichia coli 10

Enterococcus faecalis 6 Enterococcus faecalis 2

Enterococcus faecium 2 Enterococcus faecium 5

klebsiella pneumoniae 5 Klebsiella pneumoniae 2

Pseudomonas aerusinosa 6 Pseudomonas aerusinosa 4

Proteus mirabilis 3 Proteus mirabilis 3

Etc. Enterococcus cloacae 1 Etc. beta-hemolytic Streptococcus 2

Acinetobacter baumanni 1 Citrobacter freundii 2

beta-hemolytic Streptococcus 1 Enterococcus cloacae 1

Providencia situartii 1 Providencia situartii 1

　 　 Corynebacterium 1

Total 37 Total 33

(43.8%) for the following reasons: five cases (17.9%) for 

complications, 13 cases (46.4%) for patient’s death, and 10 

cases (35.7%) for follow-up loss.

3. Bacterial Characteristics 
On the first US insertion, bacteria in the bladder were 

cultured in 10 patients (15.6%). After stent insertion, bacteria 

were identified in the bladder a mean 9.5 months later and in 

the renal pelvis after 20.6 months. Table 3 lists the bacteria 

identified in urine culture from the bladder and renal pelvis. 

The most common pathogen was Escherichia coli in the 

bladder and renal pelvis. As another feature, Pseudomonas 

and Enterococcus faecalis strains were identified relatively 

frequently in the bladder, but Enterococcus faecium was more 

frequently in the renal pelvis. 

The same bacteria were identified in the bladder and renal 

pelvis in 12 patients (18.8%). The bacteria were first identified 

in the bladder, and the same bacteria were identified in the 

renal pelvis after an average of approximately 5.8 months. The 

antibiotic susceptibility results were the same in these 

patients, confirming that it took about six months for 

transmission from the bladder to the renal pelvis. In the 

remaining 52 patients, bacteria grew only in the bladder in 10 

patients (15.6%) and only in the renal pelvis in nine patients 

(14.1%). 

DISCUSSION

A US is the most widely used tube-like drainage device used 

alongside drainage catheters in urologic procedures, and has 

been used in many areas, such as obstructive nephropathy, 

pain control, and the prevention of postoperative compli-

cations [1,17-19]. Since a US is also a foreign body, long-term 

indwelling in the human body can cause various problems, 

including infection complications, so it should be inserted 

only when necessary. It should be removed when the medical 

indication is resolved to prevent complications [1,5,20,21]. 

Commonly, US is inserted after ureteroureterostomy, uretero-

neocystostomy, ureterolithomy, and pyeloplasty. 

Although a US is inserted for therapeutic purposes, patients 

experience various discomforts or adverse events during the 

US indwelling period. In particular, infectious complications 

[6,8,9,11] can occur. In the case of infectious complications, 

the US itself becomes a site of bacterial colonization and 

biofilm formation, which is a source of urinary tract infections 

[6,8,9,11,15,20]. In most cases, this risk can increase with 

prolonged indwelling. 

In the case of a ureteral stent, a US acts as a bypass tract in 

the anti-reflux system. Urine in the bladder can easily reflux 

into the ureter or renal pelvis. In addition to urinating, if the 

urinate is held for a long time, the pressure in the bladder 

increases, causing the urine from the bladder to flow back into 

the kidneys. The refluxed urine increases the pressure and 

dilates the ureter or renal pelvis, causing flank pain. Therefore, 

the bacterial infection in the bladder is transferred easily to 

the renal pelvis, which becomes a risk factor, such as 

pyelonephritis, and increases the risk of febrile UTI. As the US 

induces reflux and acts as a pathway for bacteria to move, it 

would be natural for bacteria in the bladder to be confirmed 

in the renal pelvis. Surprisingly, although US was expected to 

transfer bacteria from the bladder to the kidney easily, the 

same bacteria were identified only in 18.8%, and it took a mean 

of 5.8 months.

In addition, the overall incidence of UTI and febrile UTI that 

required hospitalization showed a higher incidence and 

prevalence of UTI than general patient groups, such as 0.5-0.7 
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person-years in uncomplicated/complicated UTI [12] and an 

annual incidence of APN in Korea [22]. The long-term 

indwelling of a US may be one of the risk factors for various 

urinary tract infections compared to the general population 

[6,8,9]. Urinary tract infections occurred at a high rate in this 

study because more than 50% of long-term indwelling patients 

had urinary tract infections, and the rate of febrile urinary tract 

infections was 25%.

Different colonization between the bladder and the renal 

pelvis was reported in studies of patients with renal calculi 

[23,24]. A urine sample was obtained from the renal pelvis 

during renal stone surgery, and a urine culture test and 

antibiotic susceptibility test were performed. The use of 

antibiotics based on the results of renal pelvis samples could 

effectively respond to various infection-related complications 

and sepsis that occur after surgery. 

As urine reflux is caused by the transfer of urine from the 

lower urinary tract to the upper urinary tract through the US, 

tumor cells can be transferred, or bacteria can migrate. 

Considerable efforts have been made to prevent an event that 

bypasses the anti-reflux system from occurring and prevent 

disease transmission, even though it passes through the US 

[25]. In addition to disease transmission, various attempts have 

been made to prevent various complications related to the US, 

such as a change in the material or shape, and apply a drug 

or chemical agent coating to the surface [17,26]. In addition, 

many studies have evaluated the advantages of metal stents in 

patients undergoing long-term ureteral stent indwelling 

[27,28]. In the case of a metal stent, frequent replacement can 

be avoided, and related medical costs can be reduced. In 

addition, stronger resistance to the pressure from external 

compression than the Double J US can be observed. On the 

other hand, the use of metal stents was not considered in this 

study because of the disadvantages, such as the formation of 

stones in the lumen and various complications [29]. 

Although not a limitation, the number of target patients was 

small due to the characteristics of the disease and patient 

group. Significant results are expected if a multicenter study 

is conducted with more patients. 

CONCLUSIONS

The long-term indwelling of a US had an approximately 50% 

higher tendency for urinary tract infection. By indwelling the 

US, the ratio of delivering bacteria in the bladder to the renal 

pelvis was approximately 20%, and it took almost six months. 

The ureteral stent itself is not used unconditionally as a 

passageway for bacteria to spread infection from the lower 

urinary tract to the upper urinary tract. In addition, the 

collection of urine samples from the renal pelvis can provide 

therapeutic benefits in cases of a febrile UTI with an 

unsuccessful initial empirical treatment.
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