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Abstract
Objective. Traditionally, double J stent removal in pediatric 

patients has required cystoscopy under general anesthesia. Magnetic 
stents allow for double J stent removal without the need for anes-
thesia. This work describes our initial experience with these stents.

Materials and methods. A prospective cohort study of patients 
under 14 years of age carrying magnetic double J stents from 2018 to 
2021 was performed. Variables assessed included baseline diagnosis, 
surgical procedure, placement success rate, complications associated 
with use, and need for general anesthesia at removal.

Results. 23 stents (4.8 Fr, 15 cm-20 cm) were placed in 21 
patients, 62% of whom were male. Mean age was 5.01 years (3 
months-13 years). Indications for placement included Ander-
son-Hynes dismembered pyeloplasty (34.8%), endoscopic dilatation 
of the ureteropelvic junction (UPJ) (21.8%), cystoscopic dilatation 
of the ureterovesical junction (UVJ) (17.4%), endoscopic lithotripsy 
(13.1%), renal trauma (4.3%), suspected retroiliac ureter (4.3%), and 
cystoscopic drainage of pyonephrosis (4.3%). Mean time of stent use 
was 4.2 weeks. 3 complications (13%) associated with the double 
J stent – 1 urinary tract infection (UTI), 1 stent obstruction, and 1 
distal stent migration – were recorded. 95.5% of magnetic stents 
were successfully removed without anesthesia.

Conclusions. Magnetic double J stents can be regarded as an 
effective alternative to conventional double J stents, since they avoid 
an additional surgical procedure with general anesthesia in pediatric 
patients.

Key Words: Stent; Double J Stent; Magnetic; Pediatrics; Anes-
thesia.

Uso de los catéteres doble J magnéticos  
en pacientes pediátricos

Resumen
Objetivos. Tradicionalmente los catéteres doble J precisan de 

cistoscopia bajo anestesia general para su retirada en pacientes pe-
diátricos. Los catéteres imantados permiten la retirada del doble J sin 
necesidad de anestesia. Mediante este trabajo describimos nuestra 
experiencia inicial con dichos catéteres.

Material y métodos. Se ha realizado un estudio de cohorte 
prospectivo, de pacientes < 14 años portadores de doble J imantado 
desde 2018 a 2021. Las variables estudiadas han sido el diagnóstico 
inicial, el procedimiento quirúrgico realizado, la tasa de éxito en la 
colocación, las complicaciones derivadas de su uso y la necesidad 
de anestesia general en la retirada.

Resultados. Se han colocado 23 catéteres (4,8 Fr, 15-20 cm) en 
21 pacientes, media de edad de 5,01 años (3 meses-13 años), el 62% 
varones. Las indicaciones para la colocación han sido: 34,8% tras 
pieloplastia desmembrada Anderson-Hynes, 21,8% tras dilataciones 
endoscópicas de la unión pielo-ureteral (UPU), 17,4% tras dilata-
ciones cistoscópicas de la unión uretero-vesical (UUV), 13,1% tras 
litotricia endoscópica, 4,3% tras traumatismo renal, 4,3% sospecha 
de uréter retroilíaco y 4,3% tras drenaje cistoscópico de pionefrosis. 
La media de tiempo de uso de los catéteres ha sido de 4,2 semanas. 
Registramos tres complicaciones (13%) relacionadas con el doble J: 
una infección del tracto urinario (ITU), una obstrucción del catéter 
y una migración distal del catéter. El 95,5% de los imantados se 
retiraron con éxito sin anestesia.

Conclusiones. El doble J magnético puede considerarse una 
alternativa eficaz a los doble J clásicos, que puede evitar un proce-
dimiento extra con anestesia general en los pacientes pediátricos.

Palabras Clave: Catéter; Doble J; Magnético; Pediatría; Anestesia.

INTRODUCTION

Finney et al.(1) first described the use of double J stents 
as internal ureteral stents in 1978. The advantages they 
provide over the other stents available – such as reduced 
migration of the proximal and distal ends, and fewer uri-
nary symptoms as a result of the distal end being curled 
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– have made them become increasingly popular, and today, 
they are the most common stents in urological procedures. 
However, the need for an invasive procedure for removal 
purposes – along with general anesthesia in pediatric 
patients – remains an unresolved issue in urological prac-
tice.

In light of this, Macaluse et al.(2) first described the use 
of magnetic double J stents in 1989, and since then, various 
studies carried out in the adult population have demon-
strated they are effective in reducing pain at stent removal. 
In pediatric patients, there is little experience regarding 
these stents, with Mitchell et al.(3) being the first to assess 
magnetic double J stents in the pediatric population in 
2019, followed by Chalhoub et al.(4) in 2020. According to 
both studies, these magnetic devices are safe and effective 
in avoiding general anesthesia in children.

The main objective of this study was to analyze our 
initial experience with these stents in the pediatric popula-
tion, to describe our impressions on their advantages and 
disadvantages, and to share our results in order to alleviate 
the lack of scientific information available on the use of 
these stents in pediatric patients.

MATERIALS AND METHODS

A prospective cohort study of pediatric patients under 
14 years of age carrying magnetic double J stents from 
June 2018 to June 2021 was performed. Magnetic stents 
were placed in patients temporarily requiring upper urinary 
tract drainage or support following definitive surgery.

Magnetic double J stents were 15-20 cm long, they 
were made of polyurethane, diameter was 4.8 Fr, and they 
incorporated a 7Fr magnet (Fig. 1). They were placed using 

their own 0.028” guide both in a retrograde fashion – fol-
lowing endourological procedures – and an anterograde 
fashion – following open or laparoscopic surgery (Fig. 2).

Double J stent removal was performed in an outpatient 
setting by introducing a 30º, 9 Fr diameter Tiemann mag-
netic catheter (Fig. 3) through the urethra up to the bladder. 
Gentle rotating movements were carried out for a few sec-
onds, and following the sound of both magnets getting in 
touch, the magnetic catheter was removed along with the 
double J stent (Fig. 4). To reduce patient discomfort during 
the procedure, the magnetic catheter was impregnated with 
pulverized lidocaine, and urological lubricant with tetra-
caine was applied in the urethral meatus. If the patient 
looked anxious or little collaborative, oral lorazepam or 
midazolam were administered according to age prior to 
the procedure, or inhaled nitrous oxide was given during 
it. Following stent removal, patients went back home a 
few minutes later.

Variables analyzed included sex and age, baseline 
diagnosis, surgical procedure, size of the double J stent 
placed, magnetic double J stent placement success rate, 
complications associated with use, time of use, need for 
anesthesia at removal, and pain levels at removal. For 
pain level assessment, age-adapted scales were used – the 
FLACC scale in patients aged 1 month-3 years old, the 
Wong-Baker scale in patients aged 3-7 years old, and the 
numerical scale in patients over 8 years old.

RESULTS

In the study period, a total of 23 magnetic double J 
stents were placed in 21 patients. Mean age was 5.01 
years (range: 0.25-13), with the youngest patient being a 

Figure 1. Distal J of the double J stent, with the magnet attached 
by a nylon thread.

Figure 2. Magnet passage through the guide.
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3-month-old female infant. 62% (n = 13) of patients were 
male, and 38% (n = 8) were female.

Urological pathologies included stenosis in 12 patients 
(56.52%), primary obstructive megaureter in 4 patients 
(19%), ureteral lithiasis in 2 patients (9.5%), complicated 
VUR with pyonephrosis in 1 patient (4.8%), renal trauma 
with inferior calix rupture associated with urinoma in 1 
patient (4.8%), and ureterohydronephrosis with suspected 
retroiliac ureter in 1 patient (4.8%).

Surgeries performed prior to magnetic double J stent 
placement included 8 open pyeloplasties (34.8%), 5 endo-
scopic dilatations of the UPJ (21.8%), 4 endoscopic dilata-
tions of the UVJ (17.4%), 3 lithotripsies through ureterore-
noscopy (13.1%), 1 endoscopic drainage of pyonephrosis 
(4.3%), 1 urinary diversion for renal trauma (4.3%), and 
1 urinary diversion for suspected retroiliac ureter (4.3%) 
(Table I).

Double J stent placement was successful in 100% of 
retrograde placements through cystoscopy. However, in 
anterograde placement, difficulty was encountered in mak-
ing the magnet penetrate through the UVJ. Apart from the 
8 anterograde stents placed following pyeloplasty, antero-
grade placement was attempted in 7 additional patients 
– following laparoscopic pyeloplasty in 6 cases, and after 
open pyeloplasty in 1 case, where the stent could not be 
passed through the UVJ. Mean age of these 7 patients was 
9.3 years (range: 2-11 years). No significant relationship 
was found between age and passage difficulty through the 

Figure 3. Magnetic retrieval catheter.

Figure 4. Double J stent removal, with the magnet of the distal J 
attached to the magnet of the retrieval catheter.

Table I. Surgical procedures performed.

Frequency (n) Percentage (%)

Anderson-Hynes open pyeloplasty 8 34.8%

Endoscopic dilatation of the UPJ 5 21.8%

Endoscopic dilatation of the UVJ 4 17.4%

Endoscopic lithotripsy 3 13.1%

Endoscopic drainage of pyonephrosis 1 4.3%

Urinary diversion for renal trauma 1 4.3%

Urinary diversion for suspected retroiliac ureter 1 4.3%

Total 23 100%

Surgical procedures performed prior to magnetic double J stent placement.
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UVJ. Consequently, anterograde placement success rate 
was 53.3%, whereas overall placement success rate was 
76.6%. Patients not eligible for magnetic stent received a 
conventional double J stent, without complications.

Mean time of use was 4.2 weeks (range: 2-6). 3 compli-
cations (13%) occurred during the use of magnetic double 
J stent – 1 UTI (which represents a 4.3% urinary infection 
rate during stent use), 1 stent obstruction requiring mag-
netic double J stent removal and percutaneous nephros-
tomy, and 1 distal J migration to the urethra in a 3-year-old 
girl who underwent stent removal through the magnetic 
catheter on an outpatient basis and without complications. 
Complications were not directly related to the use of mag-
netic double J stents, but to that of any type of double J 
stent. None of the complications typically found in the 
use of double J stents, such as hematuria or colic pain, 
were noted.

Of the 22 patients making full use of the stent, 21 
(95.5%) underwent successful stent removal on an outpa-
tient basis, without complications. The only exception was 
a 7-year-old male patient where both magnets could not 
get in touch. Consequently, cystoscopy under general anes-
thesia was subsequently performed, with the stent being 
removed without complications. When dividing it by sex, 
stent removal success rate in girls was 100%, and in boys, 
92.3%. Only 4 patients (17.4%) required previous sedation 
or analgesia for catheterization purposes owing to lack of 
cooperation during the procedure – 1 12-year-old patient 
who received 0.5 mg of lorazepam 30 minutes before the 
procedure, 2 patients aged 3 and 4 years old, respectively, 
who received 0.3 mg/kg of oral midazolam 20 minutes 
before, and 1 13-year-old patient who was administered 
inhaled nitrous oxide, since he refused oral medication. 
The other patients cooperated and required no additional 
medication, apart from urological lubricant and magnetic 
catheter impregnation with pulverized lidocaine, which 
was applied to all patients.

According to age-adapted pain scales, pain expressed 
by patients at removal was categorized as “no pain” 
in 13.3% of cases, “mild pain” in 53.3% of cases, and 
“moderate pain” in 33.3% of cases. None of the patients 
expressed “intense pain” or “maximum pain” during the 
procedure (Fig. 5). No complications associated with the 
stent removal procedure were recorded either.

DISCUSSION

In order to avoid further invasive procedures for double 
J stent removal, various alternatives have been designed 
in the last decades to prevent a new cystoscopy, such as 
double J stent with extraction strings(5), external crochet 
hooks(6), and even biodegradable stents(7). However, none 
of them has become popular or been able to replace con-
ventional double J stents.

The use of magnetic double J stents was first described 
by Macaluse et al. in 1989(2). Initially, they designed a dou-
ble J stent with a fixed magnet adhered to the distal J, and 
the stent would be removed using a urethral magnetic tip 
catheter. The study was carried out in the adult popula-
tion, with a stent removal success rate of 86% (76% in 
male patients and 100% in female patients). This sex-based 
discrepancy was attributed to the anatomical differences 
between men and women due to the presence of the pros-
tate, whereas the overall percentage of removal failure was 
attributed to the fact the fixed magnet adhered to the distal 
end had no mobility and therefore could not align itself 
with the retrieving magnet, thus making contact and stent 
removal more difficult (2.8). To avoid this, in 2002, Taylor 
and McDougall designed a double J stent with a more pow-
erful magnet, with the magnet being attached to the vesical 
end by a nylon thread. This allowed the magnet to move 
and turn around more easily, thus facilitating contact with 
the urethral retrieval catheter’s magnet, regardless of the 
position of the distal J. As a result of this improvement, the 
authors reported a stent removal success rate of 97%(9), con-
sistent with the latest studies available in the literature(10-12).

In pediatric patients, avoiding a new procedure proves 
even more important, since stent removal typically requires 
general anesthesia. External ureteropelvic stents both for 
open and laparoscopic pyeloplasty(14,15) – which is one of 
the most frequent procedures in pediatric surgery – stand as 
an alternative to conventional double J stents. They allow 
the renal pelvis to be drained for a short time without 
the need for cystoscopy or general anesthesia for removal 
purposes. However, external stents have a significant risk 
of leakage, migration, urinary tract infection, and longer 
hospital stay(4). Therefore, as an alternative to conventional 
double J stents and external stents, Mitchell et al.(3) pub-
lished the first study on the use of magnetic double J stents 
in pediatric patients in 2019. A case-control study was 

No pain

13,3%

Mild 

53,3%

Moderate 

13,3%

Intense Maximum pain

0% 0%

Figure 5. Pain levels during magnetic double J stent removal.
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carried out, with 40 patients in each group. No significant 
differences in terms of complications as a result of stent 
use were found between groups, with a 4% complication 
rate for magnetic double J stents. In 2020, Chalhoub et al.(4) 
published the second study, which retrospectively reviewed 
84 pediatric patients carrying a magnetic double J stent. 
In this case, complication rate was 7.1%, with UTI being 
the most frequent complication.

In terms of stent placement, Chalhoub et al.(4) had 
an overall success rate of 84-66% for laparoscopic 
pyeloplasty. Mitchell et al.(3) did not refer to placement 
success rate, but they did mention anterograde placement 
could prove difficult in patients under 2 years of age. If the 
stent cannot be passed to the bladder, they suggest cutting 
the thread holding the magnet and using the magnetic dou-
ble J stent as a conventional double J stent without magnet. 
In our series, difficulty was also encountered in this respect. 
Laparoscopic pyeloplasty stood as the main risk factor 
for anterograde placement, since anterograde placement 
could not be achieved in any of them. However, it should 
be noted that we are currently starting a new learning curve 
with laparoscopic pyeloplasty, which may be accountable 
for this. Nevertheless, the discrepancy between UVJ and 
magnet (7 Fr) sizes in pediatric patients –which is the 
main limitation of these stents – is also to be considered, 
since it makes anterograde stent placement more difficult.

Regarding stent removal without general anesthesia 
using a magnetic retrieval catheter, Mitchell et al.(3) reported 
a success rate at stent removal of 97.5%. Chalhoub et al.(4) 
described an overall success rate at removal of 98% (94% 
in male patients), with removal not being painful in 40% of 
patients. In our case, 95.5% was also a satisfactory success 
rate, since it proves these stents more than deliver on their 
main objective, which is to avoid a new admission and a new 
procedure under general anesthesia. In addition, we observed 
double J stent removal on an outpatient basis caused little to 
no pain in most children. To facilitate stent removal, various 
authors have shared some tips, such as placing the patient in 
a prone position, removing the stent when the bladder is full, 
or placing a stethoscope above the suprapubic area to hear 
the sound some magnets make when they get in touch(2-4).

But these stents have many more important benefits. 
For instance, the fact removal is quick and requires no 
admission allows the patient to leave the hospital a few 
minutes later. This is not the case with conventional double 
J stents, which require admission, a new surgical proce-
dure, and a resuscitation process, with a longer hospital 
stay and increased spending.

CONCLUSION

Magnetic double J stents are demonstrating to have 
a key advantage for pediatric patients – they avoid an 
additional procedure under general anesthesia for stent 

removal purposes. With the right preparation, magnetic 
double J stent removal has been shown to cause only mild 
discomfort or no discomfort at all in our patients. Being 
unable to remove the stent using a magnetic catheter is 
a very unlikely possibility (< 5%), but if it does occur, a 
cystoscopy under general anesthesia – as in the case of 
conventional double J stents – will suffice. These stents 
have little room for improvement – except for reducing 
magnet size in order to facilitate anterograde placement 
for them to be used in all patients.

In patients placed in a lateral position, we have noted 
that stent passage through the UVJ improves by making 
the operating table turn and placing the patient in a supine 
position during double J stent passage. This is most likely 
due to the fact the supine position reduces the leg’s pres-
sure on the UVJ, thus facilitating stent passage through 
it. Thanks to this trick, which had not been previously 
described in the literature, we are improving our magnetic 
double J stent anterograde placement success rate in lap-
aroscopic procedures.
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