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Purpose:  Among the more serious problems in urological interventions among the pediatric age group is the 
requirement of general anesthesia. The advantages of removing a double-J stent (DJS) without anesthesia in uret-
eroneocystostomy (UNC) operations among children were investigated in this study.

Patients and Methods: In all, 25 patients who underwent UNC surgery between November 2016 and November 
2018 were retrospectively divided into two groups according to the method used for the removal of the DJS. In 
Group 1, the stent was tied to the urethral catheter by a suture and retrieved postoperatively on the fourth day with-
out anesthesia and cystoscopy. In Group 2, we inserted the stent according to the classical method with no suturing 
to the catheter and removed it 3 to 4 weeks after the first operation, with cystoscopy under anesthesia.

Results: A total of 16 girls and 9 boys were included in the study. The mean age was 4.3 and 6.3 years in groups 
1 and 2, respectively. We did not observe statistically significant difference between the groups in long-term renal 
function or hydronephrosis regression.

Conclusion: We consider that the removal of a stent placed in pediatric intravesical UNC operations without anes-
thesia and cystoscopy is less invasive and affords safety and long-term results comparable to the standard method.
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INTRODUCTION

In anastomotic urological surgeries performed in 
pediatric patients, double-J stent (DJS) application 

is the most common procedure and is almost routine. 
Stents play an important role in preventing postopera-
tive obstruction or leakage of urine through anastomo-
sis. There are controversies in the literature regarding 
whether ureteral stenting in patients undergoing tran-
strigonal ureter reimplantation is required and how long 
it should remain in patients in whom it have been ap-
plied. In general, surgeons tend to leave the stent for an 
extended time (approximately 1 month) because of safe-
ty, while others prefer to remove the stent after a short 
time (3-7 days), and yet others do not prefer stenting.(1,2) 
However, unlike with adults, stent removal requires an-
esthesia and a new operation. In addition, due to dysuria 
and hematuria complaints, antibiotic treatment may be 
given unnecessarily, with the assumption that there is a 
urinary tract infection. Apart from these concerns, if the 
stent is left in place for a lengthy period, stent migration 
and encrustation are additional complications that can 
be seen. Considering that all these complications are 
corrected under anesthesia in pediatric patients, it may 
be seen how difficult the process can be. Therefore, to 
avoid further interference, new methods have been pre-
sented in the literature. In this study, the benefits and 
results of removing a DJS without anesthesia in uret-
eroneocystostomy (UNC) operations on children were 
investigated.
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PATIENTS AND METHODS
This cross-sectional retrospective study was performed 
between November 2016 and December 2018. In all, 
25 patients, regardless of age or sex, who underwent 
intravesical UNC surgery due to vesicoureteral reflux 
in south-eastern Turkey were included to the study. 
Ureteral tailoring was not performed on any of the pa-
tients. Patients were divided into two groups according 
to the method of DJS removal performed during sur-
gery (unilateral/bilateral) for intravesical technical pro-
cedures in a pediatric urology department. One end of 
the DJS of 14 patients in the first group was connected 
to the trans-urethrally inserted catheter with the help of 
its own thread or a suture (Figures 1 and 2). Patients 
in this group were hospitalized for 3 days with probes. 
At the end of the fourth day, when the catheter was re-
moved, the DJS was removed spontaneously, and no 
anesthesia was required. The stents of the 11 patients 
in Group 2 were taken as standard and removed under 
anesthesia 3 to 4 weeks after surgery. All patients in 
Group 2 received antibiotic prophylaxis until the stents 
were removed. Patients in Group 1 did not receive addi-
tional treatment after discharge. Patients in both groups 
were called for follow-up on the 15th day, first month, 
third month, sixth month, twelfth month, and eighteenth 
month after the operation. All patients underwent Tc-
99m Dimercaptosuccinic Acid (DMSA) scintigraphy 
6 months and 1 year after the operation. Ultrasonog-
raphy was performed during all follow-ups to monitor 
for hydronephrosis. At all follow-ups, the two groups 
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were compared for the presence of infection, operation 
success, the need for additional treatment, and whether 
complications occurred.
Exclusion criteria of the study were any previous antire-
flux surgery for vesicoureteral reflux, performance of 
any extravesical surgical technique of ureteral reim-
plantation, and patients who could not be followed 
properly.
All procedures performed in studies involving human 
participants were in accordance with the ethical stand-
ards of the institutional and/or national research com-
mittee and with the 1964 Helsinki Declaration and its 
later amendments or comparable ethical standards. 

RESULTS
A total of 16 girls and 9 boys were included in the 
study. The mean age was 4.3 and 6.3 years in groups 
1 and 2, respectively. The mean follow-up period for 
Group 1 was 10.1 months (range 3–18 months), while 
in Group 2 it was 9.8 months (range 3–18 months). Two 
of the patients in Group 2 had cystitis-like symptoms, 
and no evidence of urinary tract infection was detected. 
Complaints were due to DJS irritation, and anticholin-
ergic treatment was started. Both patients experienced 
regression of these complaints, and treatment continued 
until the stents were removed. None of the patients had 
postoperative pyelonephritis. Although the stents of 
patients in Group 1 were withdrawn early, no progress 
was observed in any of the patients’ hydronephrosis, 
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Figure 1. Intraoperative image of connecting the stent to the urethrally inserted catheter with a suture.

Figure 2. Intraoperative view of the ureteral stent attached to the catheter.



and no new hydronephrosis occurred. We observed re-
gression in dilatation of all patients with hydronephro-
sis. Postoperative scintigraphic features of all patients 
were similar to those in the preoperative period. None 
of the patients required a second operation.

DISCUSSION
Most surgeons perform stenting of the ureter in terms 
of anastomosis safety during intravesical UNC opera-
tions performed to treat vesicoureteral reflux or ureter-
ovesical stenosis disease in pediatric patients. Remov-
al of the ureteral stent requires anesthesia in pediatric 
patients. Every administration of anesthesia carries a 
natural risk. In addition, the patient must be hospital-
ized again, and therefore labor, time, and financial costs 
are incurred. To prevent the administration of anesthe-
sia again within a short period, the patient waits 3–4 
weeks for the second operation and lives with a stent 
during this time. Most clinics continue prophylactic 
antibiotic treatment during this time; however, in some 
patients, secondary to the foreign body reaction, urine 
burning, difficult urination, urinary tract infection, stent 
petrification—named “stent syndrome”(3)—can devel-
op, which may require hospitalization(4,5). Considerable 
research has been done on the treatment of stent-related 
symptoms in adults. In treatment, anticholinergics or al-
pha blockers alone and their combinations have yielded 
successful results(6-8). In children, although no specific 
study related to this syndrome has been reported, in one 
study patients were given combinations of painkillers, 
oxybutynin, and phenazopyridine for stent-related com-
plaints after robotic pyeloplasty(9). In addition, stent en-
crustation and stone formation are among the most dif-
ficult complications of DJS. These complications can 
be addressed with operations ranging from endoscopic 
minimally invasive methods to open surgery(10,11). While 
some of these methods can be applied under local anes-
thesia in adults, all procedures are under general anes-
thesia in children. DJS migration is not common but is 
a well-known complication that extends the duration of 
the second session. Managing stent migration in pedi-
atric patients is a more challenging process than adults. 
Several methods for resolving this problem have been 
reported(12,13). The most common, and most disturbing, 
complication is ureteral stent-dependent complaints. 
Modification of stent removal methods in pediatric pa-
tients has been studied inadequately, and related data 
about it are limited. Another preferred method is to 
place a thin feeding catheter to the anastomosed ureter. 
Then, the catheters are removed from lateral sides of 
the lower abdominal wall. However, in these patients, 
an additional surgical scar is formed after the catheter is 
removed. This scarring may cause cosmetic distress for 
patients, who are children. In addition, cases of infec-
tion can also be observed in this application because it 
involves exposure to the external environment. For all 
these reasons, we believe that the removal of the stent 
without anesthesia and before the discharge of the pa-
tient has numerous benefits and avoids the long-term 
use of antibiotics. There are few studies in the literature, 
and we could not find any stent removal method which 
can be performed easily and effortlessly(14).
This study has some limitations. Our sample was small 
since it was at a single center, and a single surgeon and 
the same surgical method were preferred. The other 
limitation was the retrospective design of the study.

CONCLUSIONS
In conclusion, since it is not possible to remove ureteral 
stents without anesthesia in childhood, the attachment 
of a DJS to the urethral catheter and removal with the 
catheter eliminates the need for any additional interven-
tion or anesthesia. In this study, we did not observe any 
difference in terms of complications or surgical success 
in long-term observation of both methods. For these 
reasons, we consider that the removal of a stent placed 
during intravesical UNC operation without anesthesia 
and without cystoscopy is the less invasive method, 
with safety and long-term results comparable to the 
standard method.

REFERENCES
	 1.	 So EP, Brock WA, Kaplan GW. Ureteral 

reimplantation without catheters. J Urol. 
1981;125:551‐553. 

	 2.	 Miller OF, Bloom TL, Smith LJ, McAleer IM, 
Kaplan GW, Kolon TF. Early hospital discharge 
for intravesical ureteroneocystostomy. J Urol. 
2002;167:2556‐59.

	 3.	 Lawrentschuk N, Russell JM (2004) Ureteric 
stenting 25 years on: routine or risky? ANZ J 
Surg 74:243–7. 

	 4.	 Al-Kandari AM, Al-Shaiji TF, Shaaban H, 
Ibrahim HM, Elshebiny YH, Shokeir AA. 
Effects of proximal and distal ends of double-J 
ureteral stent position on postprocedural 
symptoms and quality of life: a randomized 
clinical trial. J Endourol 2007 ;21:698-702. 

	 5.	 Giannarini G, Keeley FX Jr, Valent F, 
Manassero F, Mogorovich A, Autorino R, 
et al. Predictors of morbidity in patients 
with indwelling ureteric stents: results of a 
prospective study using the validated Ureteric 
Stent Symptoms Questionnaire. BJU Int 2011 
Feb; 107:648–54. 

	 6.	 Yan H, Wang Y, Sun R, Cui Y. The efficacy of 
antimuscarinics alone or in combination with 
alpha-blockers for the treatment of ureteral 
stent-related symptoms: a systematic review 
and meta-analysis. Urol Int. 2017;99:6-13. 

	 7.	 Wang J, Zhang X, Zhang T, Mu J, Bai B, Lei 
Y. The role of solifenacin, as monotherapy or 
combination with tamsulosin in ureteral stent-
related symptoms: a systematic review and 
meta-analysis. World J Urol. 2017;35:1669-
1680. 

	 8.	 Chen YB, Gao L, Jiang Q, Ran K, Luo RT. 
tamsulosin monotherapy is effective in 
reducing ureteral stent-related symptoms: 
a meta-analysis of randomized controlled 
studies. Curr Med Sci. 2019;39:707-718. 

	 9.	 Finkelstein JB, Van Batavia JP, Casale P. 
Is outpatient robotic pyeloplasty feasible? J 
Robot Surg. 2016;10:233-237. 

	 10.	 Bultitude MF, Tiptaft RC, Glass JM, Dasgupta 
P. Management of encrusted ureteral stents 
impacted in upper tract. Urology. 2003;62:622-
626. 

	 11.	 Dakkak, Y, Janane, A, Ismail, T, Ghadouane, 
M,  Ameur, A, Abbar, M. Management of 
encrusted ureteral stents. African Journal of 
Urology. 2012;18. 131–134. 

	 12.	 Jayakumar S, Marjan M, Wong K, Bolia A, 

Pediatric Urology   324

Noninvasive stent removal in pediatric ureteroneocystostomy- Issi



Ninan GK. Retrieval of proximally migrated 
double J ureteric stents in children using goose 
neck snare. J Indian Assoc Pediatr Surg. 2012 
Jan;17:6-8. 

	 13.	 Low RK, Kogan BA, Stoller ML. Intraluminal 
wire retrieval of a proximally migrated 
pediatric Double-J ureteral stent. J Urol. 
1995;154:223–224.

	 14.	 Nabavizadeh B, Keihani S, Hosseini Sharifi 
SH, Kajbafzadeh AM. Insertion of a single 
double J stent for bilateral open ureteral 
reimplantation: introducing a novel technique 
and assessment of feasibility. Int Urol Nephrol. 
2016 ;48:1015-9.

Vol 18 No 3  May-June 2021  325

Noninvasive stent removal in pediatric ureteroneocystostomy- Issi


