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A B S T R A C T   

Background: Ureteral double- J stent is usually inserted by retrograde approach to treating obstructed upper 
urinary tract. The antegrade approach, can be suitable alternative in certain situations without general or spinal 
anesthesia. The present study demonstrates the indications, success rate, and complications of this approach in 
treatmenting malignant obstructive uropathy. 
Methods: Data of consecutive patients with malignant obstructive uropathy who underwent antegrade ureteral 
stenting in the Department of Interventional Radiology at Sahloul hospital from January 2013 to February 2020 
was retrieved and retrospectively analyzed. 
Result: A total of 188 attempts of antegrade ureteral stent insertion was performed during the study period (left 
side = 78, right side = 82, bilateral = 14). The mean age was 54 years (range: 9–91 years). The indication of the 
antegrade stenting was the failure of retrograde approach in 63 patients.The single-stage approach was per
formed 103 times. A percutaneous nephrostomy was placed for the average duration of 22.4 days (range: 2–60 
days) for subsequent attempts. Only four patients required general anesthesia. Ureteral obstruction was caused 
by bladder cancer (n = 92), uterine cancer (n = 31), prostate cancer (n = 28), colorectal cancer (n = 15) and 
retroperitoneal tumor (n = 8). A protective nephrostomy was left in situ in 44 cases for 48 h. Clinical success was 
achieved in 96% of the cases. Two and three patients required hospitalization for perirenal abscess and hema
turia, respectively. 
Conclusion: This retrospective study shows that antegrade ureteral stent insertion has a high success rate with 
minimal complications. 
Trial registration: ClinicalTrials.gov Identifier: NCT04649970. Registered december 2, 2020- Retrospectively regis
tered, https://clinicaltrials.gov/ct2/show/NCT04649970;   

1. Introduction 

Ureters have a long and narrow structure; they also have an intimate 
anatomical relationship with pelvic organs. Malignancies of adjacent 
organs quickly affectthe ureters and cause interruption of urinary 
drainage [1]. Double J (JJ) stents placement is the most common 
method for relieving urinary obstruction in such cases. JJ stents are 
generally inserted under cystoscopic guidance via retrograde route [2]. 
However, retrograde placementcan be difficult or even impossible, 
especially in patients with obstructive malignancies [3]. The 

percutaneous antegrade ureteral stenting (PAUS) technique is a rela
tively newer technique for ureteral stenting.PAUS can be used as an 
alternative route for relieving ureteric obstruction due to malignancies 
[4]. 

The purpose of the present study was to evaluate the indications, 
success rate, and complications of PAUS at our institution since its 
implementation in 2013. This work has been reported in line with the 
PROCESS criteria [5]. 
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2. Methods 

2.1. Patients 

Data of consecutive patients who underwent PAUS for malignant 
ureteric obstruction at the Department of Interventional Radiology at 
Sahloul Hospital between January 2013 and February 2020 were 
retrospectively analyzed using medical records and radiology reports. 
The study was approved by the Ethics Committee of Sahloul Hospital. 
Informed consent was obtained from all the patients or their relatives. A 
total of 174 patients (sex ratio = 0.51, age range 9–91 years; mean age, 
54 years) were included in the study. 

Ureteral obstruction was caused by bladder cancer (n = 92), uterin 
cancer (n = 31), prostate cancer (n = 28), colorectal cancer (n = 15) and 
retroperitoneal tumor (n = 8) (Table 1). 

2.2. Technique of PAUS 

All procedures were performed by an interventional radiologist using 
ultrasound and fluoroscopy guidance. Local analgesia with conscious 
sedation was used. General anesthesia was only used exceptionally on 
the demand of the patient (n = 4). All patients received prophylactic 
antibiotics preceding the procedure. Percutaneous nephrostomy was 
carried out with the patient in a 30◦ prone oblique position. After 
localization of the collecting system by ultrasound, the lower pole col
lecting system was punctured with an 18-gauge Chiba needle by a dorsal 
approach with the Seldinger technique. The collecting system was 
opacified with nonionic contrast material (Fig. 1).After that, a 0.035- 
inch guidewire was advanced into the renal pelvis via the needle, and 
the needle was withdrawn. After tract dilatation, an 8 or 10 French (F) 
drainage catheter was placed into the renal pelvis for patients with two 
stage procedure (see Fig. 2). 

For patients with single stage approach, antegrade pyelography to 
visualize all ureteric segments and the ureterovesical junction was 
performed by contrast material injection. A 5 F multipurpose diagnostic 
vascular catheter was inserted. Once the pelviureteric junction was 
crossed, and the ureter was accessed, a straight hydrophilic guidewire 
and a catheter were inserted. Then, the catheter was advanced into the 
bladder over the wire. This guidewire was exchanged for an ultra-stiff 
guidewire, a 7 or 8 F double J ureteral stent was placed over the 
guidewire, and the safety kit of the stent was removed. A final fluoro
scopic image was stored for correcting the stent position. 

Technical success of the procedure was defined as maintenance of 
urinary tract patency and reduction of the severity of hydronephrosis, as 
determined by imaging (ultrasound or computed tomography). Clinical 
success was defined as relief of pain and improvement of renal function 
(reduction in serum creatinine). 

2.3. Post-procedure care and follow-up 

After the procedure, patients stay in the urology department for 24 h 
for monitoring. Patients returned to the urology department to asses
stent patency, renal function tests (urea and creatinine), a complete 
blood count, and renal ultrasound. 

3. Results 

A total of 174 patients (sex ratio = 0.51, age range 9–91 years; mean 
age, 54 years) were included in the study. Ureteral obstruction was 
caused by bladder cancer (n = 92), uterine cancer (n = 31), prostate 
cancer (n = 28), colorectal cancer (n = 15) and retroperitoneal tumor (n 
= 8) (Table 1). 

Totally 188 attempts for JJ stent placement were performed (bilat
eral JJ stenting in 14 patients).In Sixty three attempts, they underwent 
previous failed attempts of the retrograde approach(FRA). However, 
111 patients (125 attempts) had a directly anterograde approach (DAA), 
without retrograde attempt Single-stage procedure was performed in 
103 attempts, and a percutaneous nephrostomy was placed in multi- 
stage procedures. The single stage procedure in the DAA group was 
significantly lower than that of the FRA group (38% vs. 94%, p = 0.03). 
However Multi-stage procedure in the DAA group was significantly 
higher than that of the FRA group (62% vs. 3%, p = 0.01)(Table 2). 

The mean duration of percutaneous nephrostomy was 22.4 days 
(2–60 days) for the other attempts. A protective nephrostomy was left in 
44 cases for 48 h. 

The mean procedure time was 29 min (range: 15–86 min), clinical 
success (improvement in serum creatinine and resolution of hydro
nephrosis) was achieved in 169 attempts (90%), and technical success 
was noticed in 177 attempts (94%). Eleven patients had unilateral 
lumbar pain for 24–48 h. Seven patients (3.7%) required postprocedural 
hospitalization for perirenal abscess (n = 3), hematuria (n = 2) and 
subcapsular renal hematoma (n = 2) and were considered as major 
complications according to the guideline of Society of Interventional 
Radiology(Table 3) [6].The complication rate in the FRA group was 
lower than that of the DAA group (5% vs 18%). A drainage catheter was 
inserted for abscess formation and one unit of packed erythrocyte sus
pension was transfused for hematuria. Subcapsular renal hematomas 
resolved spontaneously without any blood transfusion or additional 
medication. 

4. Discussion 

For ureteral obstruction due to benign diseases, retrograde stenting 
has several advantages over PAUS. Using the retrograde approach, it is 
possible to manage ureteral stones, practice incision of ureteral stric
tures, or take a ureteral suspicious lesion biopsy [3,7]. 

A review of literature has shown that the rate of retrograde stenting 
failure is significantly higher in cases of malignant compression of ure
ters and that in most cases of or locally advanced prostate cancer or 
infiltrant bladder cancer, percutaneous nephrostomy is preferable 
because retrograde stenting would be impossible due to encroachment 
of tumor into the ureteral orifices [8,9]. In patients presenting with 
malignant ureteric obstruction, success rates for retrograde ureteral 
stenting have been reported to be 50%–88% [10,11]. 

On the other hand, PAUS is more efficient for patients having ma
lignant compression, the technical success rate of 94% of ureteral 
stenting in the present serie is consistent favorably with other published 
studies which have reported success rates varying from 85% to 98% [2, 
12–14] (Table 4). 

PAUS should be reserved for patients with fails retrograde insertion 
and when a patient already has a percutaneous nephrostomy catheter. 
Because the access to the renal pelvis has already been secured which 
simplifies PAUS procedure and decrease complications rate [15–17]. 

In literature, several complications of PAUS have been documented, 
such as ureteric injury, arterial perforation, and arteriovenous fistula 
formation caused by vascular injury at the time of stent insertion [18]. In 
our study, there were only seven significantcomplications (3.7%), all 
related to percutaneous nephrostomy. 

Rutger et al. reported mild hematuria in only 6 cases out of 130 
patients after JJ stent insertion. That might be explained by damaged 
urothelium [19]. Bleeding from the kidney parenchyma is most 

Table 1 
Indications for double J placement.  

Cause of ureteral obstruction Number 

Bladder cancer 92 
Uterin cancer 31 
Prostate cancer 28 
Colorectal cancer 15 
Retroperitoneal tumor 8  
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commonly observed from the site of parenchymal puncture of percuta
neous nephrostomy with the reported incidence of 3% of cases after 
percutaneous nephrostomy catheter placement [20]. In our study, only 
two patients were hospitalized for hematuria. 

Another complication was observed in two patients (1%): subcap
sular renal hematoma. In literature: Naeem et al. [21], Jalbani et al. 
[22], and Romero et al. [23] observed this complication in 4.0%, 5.0%, 
and 3.5% of their patients, respectively. 

The creation of false ureteral tracts is a rare complication. However, 
it should be kept in mind in case of malfunctioning stent, placement of a 
percutaneous nephrostomy decrease the pressure of the perforated 
ureter, usually allowing ureteral cicatrisation [18]. 

Although this is one of the largest series on PAUS, this study was 
limited by its retrospective nature where clinical conditions of the pa
tients may be underreported. 

Fig. 1. Antegrade insertion of a JJ ureteral stent. (A) A 0.035-inch guidewire is inserted into the renal pelvis. (B) Catheterisation of the ureter into the urinary 
bladder with a hydrophilic guidewire and a 4 or 5 French catheter. (C) Confirmation of catheter position in the urinary bladder using radiopaque contrast material. 

Fig. 2. (A) abdominal CT scan showing right hydronephrosis secondary to pelvic invasion by a colorectal cancer. (C, D): Antegrade insertion of a JJ ureteral stent.  

Table 2 
Outcome and complication rate of directly antegrade approach group and failed 
retrograde approach group.   

Total (n 
= 188) 

Directly 
antegrade 
approach (n =
125) 

Failed retrograde 
approach (n = 63) 

P 
value 

Technical 
success rate 

177 
(94%) 

116 (93%) 61 (97%)  

Clinical success 
rate 

169 
(90%) 

108 (86%) 61 (97%)  

Complication 
rate 

25 
(13.3%) 

22 (18%) 3 (5%)  

Single stage 
procedure 

103 
(58%) 

44 (38%) 59 (94%) 0,03 

Multi-stage 
procedure 

74 (42%) 72 (62%) 2 (3%) 
– 

0,01  

Table 3 
Summary of complications.  

Complication Number 

Minor 11 
Lumbar pain 11 
Major 7 
Perirenal abcess 3 
Hematuria 2 
Subcapsular hematoma 2  

Table 4 
Comparison of success rates of PAUS.  

Studies PAUS success 

Chitale et al.(2) 39/40 (98%) 
Uthappa et al.(11) 24/25 (96%) 
Harding et al.(12) 34/37 (92%) 
Mitty et al.(13) 67/78 (85%) 
Kahriman et al.(14) 639/654 (97%) 
Our study 177/188 (94%)  
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5. Conclusion 

This retrospective study shows that antegrade, percutaneous inser
tion of a JJ stent is possible with a high technical success rate (94%) and 
a low risk of complications. Therefore, antegrade, percutaneous inser
tion of a JJ stent seems to be a good and safe alternative when retrograde 
insertion fails, especially for malignant obstruction. 
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