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ABSTRACT

Background: Insertion of ureteral catheters is a common procedure in kidney transplantation. The stent 
is usually removed by cystoscope. Magnetic ureteral stents may be an alternative to conventional stents.

Objective: To assess the functional efficacy and feasibility of magnetic double J (DJ) stents in kidney trans-
plant recipients.

Methods: We used 6 Fr (diameter), 22 cm (length) magnetic DJs. We examined 7 cases of exclusively AB0-
identical living donations. Stent were removed 10–12 days after transplantation. Ureteral Stent Symp-
toms Questionnaire (USSQ) and visual analog scale (VAS) were used to determine quality of life and pain 
of the recipients. The total removal time was recorded and cost reduction was calculated.

Results: Removal of the magnetic DJ was successful in all cases. The mean±SD duration of the removal was 
3.4±1.6 min. The mean±SD overall pain score on the VAS during the procedure was 2.6±1.1. Using this 
technique was associated with a cost reduction of € 130.

Conclusion: Using magnetic ureteral stents is a feasible option for living donation AB0-identical kidney 
transplant recipients.
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INTRODUCTION

Various techniques can be used to ac-
complish the ureteroneocystostomy 
in renal transplantation. Nowadays, 

Lich-Gregoir technique is the most commonly 
used method [1]. After ureteroneocystostomy, 
insertion of a ureteral catheter is a prophy-
lactic measure for the reduction of urological 
complications such as stenosis or leakage; it is 
routine in many centers [2]. It seems that early 
stent removal reduces urinary tract infections. 
However, it remains uncertain if it increases 
the probability of major complications [3-5]. 
Ureteral stents cause a variety of symptoms 
and have an impact on the quality of life of pa-
tients [6]. Ureteral stents are usually removed 
by cystoscopy. The procedure, nonetheless, is 

associated with fears and pain for patients and 
costs for the health care system [7, 8].

To reduce these side-effects, different solu-
tions have so far been proposed. Non-endo-
scopic techniques such as ureteral stents on 
a string, external ureter catheter or stents at-
tached to a urinary catheter are often used in 
stone therapy [9]. For kidney transplant pa-
tients, these solutions are less suitable because 
of the high possibility of dislodgment of the 
stent and the increased probability of urinary 
tract infections due to the artificial connection 
to the outside of the immunosuppressed recipi-
ent [10].

To avoid additional cystoscopies, various uri-
nary catheters and magnetic ureteral stents 
have been developed over the last decades [11, 
12]. However none of the devices led to suf-
ficient satisfaction and safety. The first studies 
with a recently developed magnetic ureteral 
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stent demonstrate good feasibility, patient 
comfort, and safety in stone therapy [13-15]. 
We therefore conducted this study to assess 
the functional efficacy and feasibility of mag-
netic double J (DJ) stents in kidney transplant 
recipients. We focused on the impact on pa-
tient’s quality of life regarding the stent-re-
lated and stent-removal-related symptoms, as 
well as the DJ removal.

PATIENTS AND METHODS

The magnetic ureteral DJ stent (Black Star© 
UROTECH GmbH, Achenmühle, Germany) 
is made of polyurethane. A magnet is fixed 
to its distal part through a string. We used 

stents with a diameter of 6 Fr and a length of 
22 cm, identical to the standard of care DJs 
without magnets we commonly use in our De-
partment.

We first used the magnetic DJ in seven cas-
es of kidney transplantations with approval 
of the local Ethics Committee; the study 
was registered with DRKS and the WHO 
(DRKS00015038). These were exclusively 
AB0-identical living donations.

The retrieval device was made of soft polyure-
thane and had a magnetic tip on its end (Fig 
1). We used non-magnetic instruments (e.g., ti-
tanium or plastic) for the insertion of the mag-
netic ureteral stent to avoid getting stuck with 

Figure 1: Kidney before implantation with inserted magnetic stent. Note that non-magnetic instruments should 
be used.

Figure 2: Magnetic DJ with attached retrieval device after removal from the bladder
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the magnetic distal end (Fig 2).

The retrieval device was inserted into the blad-
der comparable to a urinary catheter. When 
the magnetic ends of the retrieval device con-
nected the magnetic ureteral stent, they were 
removed. The surgeon or nurse conducting 
the procedure could feel and sometimes even 
hear that the connection of the two magnets.

In our study, the stent was removed by trans-
plant surgeons in an Intermediate Care Unit 
(IMC). Routinely, the stent was removed 10–
12 days after transplantation. In some recipi-
ents, however, the DJ catheter remained for 
6–8 weeks due to medical reasons, e.g., lym-
phoceles, hematomas, etc.

We used a validated German version of the 
Ureteral Stent Symptoms Questionnaire 
(USSQ) to determine the quality of life of the 
recipients. The questionnaire covers pain, 
general health status, sexual health, voiding 
symptoms, and other DJ stent-related prob-
lems [16, 17]. The questionnaire was filled out 
by the patients around day five after transplan-
tation. Additionally, we used a pain question-
naire including a visual analog scale (VAS) of 
pain with scores ranged from 1 to 10 for the 
extraction of magnetic DJs. We also measured 
the total time of the procedure.

RESULTS

The mean±SD age of the seven studied kidney 
recipients (3 males, 4 females) was 48.7±12.4 
years. The mean±SD body mass index (BMI) 
was 24.2±4.2 kg/m2. The stents were removed 
after a mean±SD of 30.0±221.1 days post-
transplantation. Removal of the magnetic DJ 
was successful in all patients. Removal of the 
stents took a mean±SD of 3.4±1.6 min. 

Six of seven USSQs distributed were collected. 
The mean±SD pain with indwelling DJ was 
2.67±2.51. Two patients did not report any 
pain, two reported pain in their bladder area, 
one in his penis and one in the flank region. 
The mean±SD overall pain during magnetic 
removal using the VAS was 2.6±1.1. Use of 

magnetic DJ was associated with a cost reduc-
tion of € 130 per case.

DISCUSSION

A variety of possibilities for non-endoscopic 
removal of DJ stents has been proposed over 
the last decades. DJ stents with a string at-
tached leading to the outside of the patient 
are a well-described and often-used method 
in urolithiasis cases. The removal by pulling 
the string is convenient when the stent only 
stays in situ for a few days [18]. However, in 
immunosuppressed renal transplant recipients 
with the risk of major complications such as 
lymphocele, lower urinary tract infection or 
urinary leakage, this method is less suitable. 
The accidental dislocation of the stent is espe-
cially high in female patients [19].

Two groups have been working on magnetic 
devices: one Chinese group has reported posi-
tive animal studies but is still lacking in vivo 
data [12]. The other group from Croatia only 
tested their device in women and has not yet 
described randomized data [20]. Therefore, 
the magnetic device we used in our study is 
currently the only one available on the market.

Some of the items mentioned in the USSQ 
are not perfectly fitted to our study popula-
tion. For example, the item on flank pain is 
not suitable for NTX patients because of the 
heterotopic implantation of the donor kidney 
and its denervation. Evaluation of the effects 
on the sexual life is also limited because most 
patients were hospitalized until stent removal; 
they were not able to have sex with indwelling 
DJ stent. We therefore did not demonstrate 
whole data on the USSQ.

We observed comparable USSQ results with 
those of another trial showing that the mag-
netic ureteral stent Black Star© has demon-
strated good safety, quality of life and pain re-
duction at removal [13]. One limitation of the 
magnetic ureteral stent is the contraindication 
for magnetic resonance tomography (MRI) 
with the stent in situ. The magnet might heat 
up and therefore could damage the bladder 
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wall. In our study there was never the need 
for MRI; it always could have been replaced 
by computer tomography (CT). However, it is 
important for the responsible staff and the pa-
tient to be informed about that fact.

In our study, removal of the stent was success-
ful in all patients. However, if the magnetic 
DJ removal was not effective for any reasons, 
say a large prostate, cystoscopy would still be 
used to remove the stent.

A limitation of our study is the low number of 
patients, a missing control group and random-
ization to reduce the likelihood of the selec-
tion bias. However, the study was performed 
to demonstrate the feasibility and safety of 
magnetic ureteral stents in kidney transplan-
tations. As a result of the feasibility study, the 
authors aimed at conducting a randomized 
trial to compare the magnetic DJ stents and 
regular DJ stents in kidney transplant recipi-
ents.

One could argue about the high costs of pur-
chasing the magnetic ureteral stent compared 
to a regular DJ stent (approx. € 80 vs. 20). 
However, by avoiding an additional appoint-
ment for the cystoscopy in the outpatient 
clinic of our Department, money for patients, 
the hospital and the health care system in gen-
eral has been saved. The procedure could in 
fact result in a cost reduction of € 130—en-
doscopic removal costs € 210 while the cost 
of a magnetic DJ removal is € 80. As there is 
no need for an appointment in the outpatient 
clinic for the cystoscopic removal including 
urologist, an operating room (OR), OR staff, a 
cystoscope and, therefore, no sterilization, this 
reduction is feasible. In conclusion, magnetic 
ureteral stent is a feasible option for kidney 
transplant patients.
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