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Abstract 

Background: Ureteral stents are commonly used in the field of urology to relieve ureteral obstruction. However, 
complications relating to ureteral stent use, such as encrustation continue to occur, especially with prolonged indwell 
time.

Case presentation: Here we present a 37-year-old postpartum woman with a foreign body in her bladder after 
removing a ureteral stent 1 month before. She insisted that the foreign body was the fragment of stent and asked 
for medical malpractice indemnity payments while the surgeon of her insisted that the stent was intact during the 
procedure. Finally, the foreign body was confirmed as an encrustation by cystoscopy and the patient received 10,000 
yuan ($ 1500) as indemnity payments after encrustation removal.

Conclusion: In the absence of guidelines, stent indwelling time vary with centers’ habits, stent materials and patient’s 
education. Early detection of stent encrustation and timely removal of the encrusted stent are still the best way to 
avoid stent retention. Violent stent removal is of danger and not recommended in any case.
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Background
Ureteral stents are commonly used in Urology to 
relieve ureteral obstruction [1, 2] and upper urinary 
calculus is a common cause of ureteral obstruction, 
especially in pregnant women [3]. Ureteral stenting 
is an effective surgical intervention when conserva-
tive treatments fail. However, indwelling ureteral stent 
can cause adverse effects or complications, including 
encrustation, especially with prolonged indwell time [4, 
5]. There is still no optimal schedule for stent replace-
ment. Frequent stent replacements might increase 
complications and economic burden [6]. Nowadays, 
although there are various methods to reduce encrus-
tation formation [7–10], most of them have not been 

proven to be effective and safe in pregnant women and 
encrusted stent is particularly difficult to deal with in 
such population. Diagnostic imaging is the best way 
to detect stent encrustation [11, 12]. Standard KUB 
X-ray or CT scans always be the first choice for their 
satisfactory sensitivity and specificity, but the ionizing 
radiation exposure limits their use in pregnant women. 
Beside damage of the ureter, stent fragmentation, 
removing an encrusted stent forcibly may also cause 
the encrustation remain in the urinary tract and lead to 
corresponding complications. Early detection of stent 
encrustation and timely removal of the encrusted stent 
are the best way to avoid stent retention. In pregnant 
women, this requires a diagnostic tools with high sensi-
tivity as well as safety.
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Case presentation
A 37-year-old postpartum woman presented with a 
1-month history of urgency, frequency and dysuria after 
removal of a 4 months double-J stent indwelt. She was 
initially treated as UTI but no improvement. Abdomi-
nal ultrasonography and KUB X-ray demonstrated 
hyperechoic and high density foreign body in bladder 
separately (Fig.  1). Considering the foreign body was 
the distal double-J stent fragment, she asked for medi-
cal malpractice indemnity payments. But the surgeon 
of her insisted that the stent was intact during the pro-
cedure. She underwent cystoscopy subsequently and 
a donut-shape encrustation was found in the bladder 
with no stent fragment inside (Fig.  2). The encrusta-
tion was removed fragmented by holmium laser (Fig. 3). 
The composition of the encrustation was a combination 
of brushite and weddellite. The patient fully recovered 
upon 1-month follow-up and she received 10,000 yuan 
($ 1500) as indemnity payments finally.

Discussion and conclusion
Since Zimsking and associates described the use of a ure-
teral stent to relieve ureteral obstruction in 1967, [13] 
ureteral stents had become the indispensable instru-
ments in several urological procedures, [1, 2] particularly 
in those with obstruction due to urinary calculi, urinary 
stenosis, urogynecological tumors. Failure of conserva-
tive management is one of the indications for surgical 
intervention of urinary calculi in pregnancy and ureteral 
stent indwelling is the most frequent used techniques to 
all urologists because it can be performed under local 
anesthesia and ultrasound guidance without the risk 
of ionizing radiation [3]. However, serious complica-
tions such as encrustation, stone formation, infections, 
migration and fragmentation can be observed when the 
indwelling time is too long [4, 5].

In our case, the patient underwent stent (Cook Medi-
cal’s Black Silicone®, F7) indwelling after failure of con-
servative treatment and the whole indwelling time was 

Fig. 1 Plain kidney–ureter–bladder (KUB) radiograph demonstrated a high density foreign body in bladder

Fig. 2 A donut-shape encrustation was found in the bladder with no stent fragment inside
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over 4 months. Abdominal ultrasound was performed 
before stent removal but it was unable to detect the 
encrustation on the stent. The patient reported extreme 
painful during stent removal and severe hematuria after 
it. We believe that it is related to the encrustation of the 
distal coil, which prevented the distal coil from uncoil-
ing and becoming stuck by the bladder neck. The rea-
son for the surgeon did not notice the encrustation was 
that he only observed and clamped that part of the stent 
near the ureteral orifice without observing the distal coil. 
Although he did feel resistance when he drew the stent 
out, the intact of the stent mistaken him that everything 
was normal so he did not recheck the bladder.

Beside prolonged indwelling time, the risk factors of 
encrustation including stent materials, stent caliber, UTI, 
previous or concurrent stone disease, poor compliance, 
chronic renal failure, metabolic abnormalities, congeni-
tal renal anomalies and obstruction of the bladder outlet 
[3, 14–16]. Whether pregnancy is another risk factor to 
encrustation remains controversial. The increase of mul-
tiple lithogenic constituents of the urine during preg-
nant such as calcium, oxalate, uric acid and sodium is a 
trend towards an increased risk of encrustation. On the 
other hand, a similar increase in the excretion of urinary 
stone inhibitors including citrate, glycosaminoglycans, 
nephrocalcin, magnesium, uromodulin and thiosulfate, 
all which inhibit crystal growth and aggregation, may 
decrease encrustation formation [3, 17–19]. In our case, 
we consider the most important factor of encrustation 
was the long indwelling time. El-Faqih showed that the 
rate of complications was up to 76.3% when the stent 
maintained more than 12 weeks [20] and similar figures 
were observed by Kawahara [16]. Tunney MM similarly 

reported that 90% of ureteral stents had colonized path-
ogens and 55% had adherent biofilms [14]. MATTHEW 
F suggested that stent should be changed at least in 4 
months and optimally every 2 months [21] while JOHN 
S. LAM suggest it should be shorter in those patients 
with risk factors that predispose them to developing 
encrustations [22]. There is no consensus on the ideal 
stent indwelling time for many urological procedures, 
but the temporal risk of encrustation is clear. Generally 
speaking, shorten the ureteral stent indwelling time is 
reasonable for most patients, but frequent stent exchange 
may also increase the risk of retrograde infection and 
financial burden [6]. Although silicone stents show lower 
rate of biofilm formation and mineral deposition [23] 
and large caliber stents (≥ 7F) are significantly associ-
ated with a lower encrustation rate [16], in our case these 
did not seem to counteract the complications caused by 
long-term stent indwelling..

Using metallic stents may be one method to reduce 
stent encrustation formation [7] and with safety for preg-
nant women. Drug-coated or drug-eluting stents that 
inhibit bacterial adhesion or mineral deposition have 
been proved can prevent the encrustation process [7, 8]. 
Biodegradable ureteral stents may partly solve the prob-
lem of forgotten ureteral stents [9, 10], but they are not 
suitable for the patients need long-term stent indwelling 
and the safety for pregnant women is still unknown.

The most common sites of encrustation were at the 
distal and proximal coil. Sighinolfi found that the com-
position of encrustation at the proximal coil reflected the 
composition of stones in patients with previous or con-
current stone disease. On the other hand, encrustation 
at the distal coil was related to UTI and bladder outlet 

Fig. 3 The encrustation was removed fragmented by holmium laser
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dysfunction [24]. But this is not consistent with the con-
clusion of Roupret who did not find differences in the 
composition of encrustation at each coil of a stent [25]. In 
our case, encrustation only performed at the distal coil. 
We consider it is related to the fact that UTI and blad-
der outlet obstruction are more common in pregnancy 
women which agree with the outcome of Sighinolfi’s 
research [26]. Therefore, careful attention should be paid 
to the distal coil to determine the presence of encrusta-
tion before removing the stent in pregnant or postpartum 
women.

Imaging evaluation before stent removal is the most 
important way to detect stent encrustation. Standard 
KUB X-ray or CT scans always be the first choice with 
satisfactory sensitivity and specificity. There are sev-
eral grading systems exist to define the extent of pathol-
ogy and predict surgical complexity for stent removal, 
such as Acosta-Miranda’s “Forgotten, Encrusted, Cal-
cified (FECal) system” [11] and Arenas’ “KUB system” 
[12]. Most of them are rely on radiation imaging, but 
the ionizing radiation exposure limits their use in preg-
nant women, particularly during the first trimester [27]. 
In China, pregnant or postpartum women always show 
excessive fear of ionizing radiation although multiple 
national and international organizations suggest that less 
than 50mGy is the accepted safe cumulative dose, with 
no increased risk of pregnancy loss or fetal anomalies [28, 
29]. Low-dose or ultra-low-dose CT protocols have been 
recommended by AUA as an appropriate imaging modal-
ity for pregnant women in the second or third trimester 
when initial ultrasound is non-diagnostic [30]. MRI can 
be used for diagnostic imaging of pregnant patients with 
suspected urinary calculi as a second-line option [31]. 
Although it is considered as a reliable way for urinary 
calculi evaluation, there is no relevant data about its use 
in detecting stent encrustation. Ultrasound remains the 
initial diagnostic option for pregnant women because of 
the safety and availability, but conventional sonographic 
monitoring cannot detect stent encrustation well. Roman 
A. Blaheta and associates described the use of sono-
graphic twinkling artfacts (TA) can be used to monitor 
early crystalline deposits in implanted ureteral stent in 
patients at risk for tumor lysis syndrome [32]. It might be 
an available choice for pregnant women with long-term 
stent indwelling. Pegah N and his colleagues had devel-
oped Quartz Crystal Microbalance (QCM) technique to 
leads to a faster comparison of different substrates and 
chemistries for studying the prevention of encrustation 
[33]. It might also have utility and safety in prediction of 
stent encrustation formation in pregnant women.

JOHN S. LAM suggested stopping further proceed-
ing to avoid damaging the ureter if the patient com-
plains of pain or the stent does not move easily. They 

considered that a slight coating was capable of locking 
the distal coils together to prevent uncoiling. Forced 
stent removal can result in ureteral injury or even 
ureteral avulsion [22]. It is accepted that removing a 
severe encrusted ureteral stent could be a difficulty 
problem for most urologists. Although numerous arti-
cles showed tips and tricks for solving this problem, 
it needs to be addressed in more than one approach, 
including ESWL, ureteroscopy, percutaneous neph-
rolithotomy and open surgery [34–36] and any asso-
ciated stone burden must be addressed during the 
operative session [22].

Due to various complications caused by long-term 
stent indwelling, surgical management with ureteros-
copy is an accepted reasonable alternative for preg-
nant women nowadays. It is reported that ureteroscopy 
had been shown to be both feasible and safe during the 
second and third trimesters of pregnancy with similar 
stone-free rates to non-pregnant patients [34]. A recent 
meta-analysis has demonstrated no difference in the 
incidence of ureteric injury or UTI in pregnant patients 
compared with non-pregnant patients [6]. Moreover, the 
post-procedural ureteral stent indwelling time is much 
shorter than delaying of definitive stone management 
until after delivery. If there are any contraindications of 
ureteroscopy and long-term ureteral stent indwelling 
must be performed instead, a reasonable follow-up strat-
egy should be developed.

Shorten the stent indwelling time is the most effective 
preventive strategies for stent encrustation. Developing 
novel diagnostic tools to improve the early encrustation 
detection rate and inventing novel drug eluting stents 
which can be safely used in pregnant or postpartum 
women might be the course for the future. Forced stent 
removal is not recommended in any case despite of the 
stent can be removed intact occasionally, but it is more 
likely to result in serious complications and medical 
malpractice. Careful planning and combination of vari-
ous surgical approaches are essential to remove a severe 
encrusted stent safely.
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