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Abstract

Ureteral stent encrustation is sometimes encountered, especially in cases in which a ureteral
stent has been forgotten. An 84-year-old female patient with malignant myeloma underwent
metallic ureteral stent insertion to treat malignant ureteral obstruction. At the time of sched-
uled ureteral stent exchange, the stent was heavily encrusted and could not be removed on
either side. We performed endoscopic lithotripsy to remove the encrusted ureteral stents. The
bilaterally encrusted metallic ureteral stents were successfully removed using Ho:YAG laser
lithotripsy after inserting another ureteral stent placement besides the encrusted metallic

ureteral stents. © 2020 The Author(s).
Published by S. Karger AG, Basel

Introduction

Ureteral stents were first reported by Zimskind et al. [1] in 1967. Nowadays, ureteral
stents are fundamental urological devices that are used to preserve renal function from
severe hydronephrosis due to ureteral obstruction.

We previously reported the usefulness of ureteral stenting in the treatment of malignant
ureteral obstruction (MUO) and that hematological disease was responsible for 2.6% of all
cases of MUO [2, 3]. In malignant myeloma, steroid treatment is sometimes introduced with
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systemic chemotherapy. Steroid use is a risk factor for ureteral stone development [4]. Thus,
the management of encrusted ureteral stents is important, especially for patients with long-
term indwelling stents. Metallic ureteral stents have been reported to be useful in terms of
long-term tolerance and effectiveness [5].

We herein report a case in which an encrusted metallic ureteral stent was successfully
removed by Ho:YAG laser lithotripsy after bilateral ureteral stent placement.

Case Presentation

An 84-year-old woman with malignant myeloma was referred to our department due to
decreasing renal function. CT revealed slight bilateral hydronephrosis, and the patient’s renal
function increased after bilateral insertion of metallic ureteral stents. At the time of scheduled
metallic ureteral stent exchange, the ureteral stents were heavily encrusted bilaterally; thus,
we could not exchange the ureteral stents and decided to insert ureteral stents bilaterally
beside the encrusted metallic ureteral stents on both sides.

We first observed and tried to grasp the encrusted metallic stent to remove it from the
external ureteral orifice; however, it could not be removed. Due to the strong encrustation on
the distal end of the metallic stent, we first performed lithotripsy. Then, we advanced the
distal end of the metallic stent though to the external ureteral orifice (Fig. 1a-d). We inserted
a guidewire beside the metallic ureteral stent as a safety sheath (Fig. 1e). We inserted another
guidewire using a polyurethane stent and inserted a 10-/12-Fr ureteral access sheath, using
this guidewire, at the L4 level, and observed the encrusted ureteral stent using flexible
ureteroscopy. We performed lithotripsy using a Ho:YAG laser to remove the encrusted stones,
taking care to avoid damaging the metallic ureteral stent. During lithotripsy, we continuously
applied tension to remove the metallic stent. After lithotripsy, the metallic ureteral stent was
successfullyremoved (Fig. 2). While observing the upper ureter and renal pelvis, we performed
lithotripsy for large stones. Finally, we inserted a polyurethane ureteral stent.
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We then performed the same procedure on the left side. On the left side, the encrustation
was not so severe. We removed the distal end of the stent from the external ureteral orifice.
We then inserted a safety guidewire and inserted a ureteral access sheath beside the safety
guidewire. We performed lithotripsy before the successful removal of the encrusted metallic
ureteral stent (Fig. 3). As we had done on the other side, we concluded the procedure by
inserting a polyurethane ureteral stent.
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To reduce the risk of encrustation, scheduled ureteral stent exchange will be performed
every 2 months.

Discussion

In cases of MUO, ureteral stenting allows percutaneous nephrostomy, an invasive
procedure, to be avoided. Metallic ureteral stent insertion was associated with a superior and
more durable response in comparison to polyurethane ureteral stent insertion [6, 7]. Thus,
metallic ureteral stent insertion can increase the time without nephrostomy in patients with
MUO. There are some reports of cases of polyurethane stent-resistant MUO in which metallic
ureteral stent insertion allowed percutaneous nephrostomy to be avoided [8].

We previously reported the correlation between ureteral stent indwelling time and the
incidence of ureteral stent encrustation [4]. The detailed mechanism of ureteral stent encrus-
tation has not been established. However, a possible mechanism is that biofilm forms around
the ureteral stent and that stones develop from this biofilm [4, 9]. Multiple stent materials
and stent designs have been developed; however, ureteral stent encrustation can occur with
any type of ureteral stent [5]. No studies have reported differences in encrustation between
polyurethane and metallic ureteral stents. At our institute, a total of 118 metallic ureteral
stents have been inserted. The present patient represents the second case of heavy encrus-
tation and the first case of bilateral encrustation [10]. In our experience, metallic ureteral
stents are easily damaged by Ho:YAG lasers due to the unique spiral form. Thus, lithotripsy
should be carefully performed.

We performed Ho:YAG laser lithotripsy to remove an encrusted metallic stent. In the
present case, a ureteral stent was inserted beside the encrusted ureteral stent. The addition
of this ureteral stent facilitated dilatation of the ureter and thus contributed to inserting a
ureteral access sheath, which provided more working space for flexible ureteroscopy and
facilitated drainage of the fragmented tiny stones from around the metallic stent. Application
of this procedure via the percutaneous approach for the removal of heavily encrusted ureteral
stents has sometimes been reported. However, the patient in the present case required hepa-
rinization due to pulmonary embolism. Thus, an endourological approach was initially chosen.

The insertion of a ureteral stent beside the encrusted ureteral stent and performance of
laser lithotripsy may be useful when we encounter the situation of a ureteral stent that is
difficult to remove via a transurethral approach.

Conclusion

Bilaterally encrusted metallic ureteral stents were successfully removed with Ho:YAG
laser lithotripsy after the bilateral insertion of ureteral stents.

Statement of Ethics

The patient provided written informed consent for the publication of this study including
images, and ethical approval was obtained.
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