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Ozet

Amag: Unutulmus tireteral stentlerin infeksi-
yon, enkrustasyon, taglasma ve bobrek yetmezligi
gibi major komplikasyonlar1 vardir. Bu kompli-
kasyonlar stentin kali§ siiresi ile artar. Bu ¢alisg-
mada 10 yildan uzun siire iireteral stentle yagayan
hastalarin tedavi yonetimi ve stentlerin hastalara
verdigi zararlar tartigilmistir.

Gereg ve Yontemler: 10 yildan uzun siiredir
enkruste iireteral stentle yasayan {i¢ hastanin kli-
nik verileri retrospektif olarak degerlendirildi.

Bulgular: Her ti¢ hastada tipik stent semp-
tomlar1 (hematiiri, yan agrisi, acil idrar hissi, vs)
olmadig: i¢in doktora bagvurmadiklarini belirtti.
Iki hasta sepsis ile bir hasta komplike {iriner sis-
tem enfeksiyonu ile tarafimiza bagvurdu. Uzun
stireli stente bagli olarak 2 hasta ileri derecede
bobrek fonksiyon kaybi gelisirken, 1 hasta bob-
regini kaybetti. Nonfonksiyonel bobrekli hastaya
laparoskopik nefrotireterektomi yapilirken, diger
iki hastaya tek seans multi-modal nefron koruyu-
cu cerrahi uygulandi.

Sonug: Teknolojideki gelismelere ragmen
unutulan stentler sepsise ve bobrek fonksiyon kay-
bina neden olmaya devam etmektedir. Enkruste
stente bagh komplikasyonlardan korunmanin en
gtizel yolunun unutmamak oldugunu dustiniiyo-
ruz.

Anahtar Kelimeler: Double-] stent, Enkrus-
tasyon, Tedavi

Abstract

Objective: Forgotten ureteral stents (FUS)
may entail major complications such as infecti-
on, migration, encrustation, stone formation, and
kidney failure. These complications increase with
duration of stent indwelling. We discuss our ex-
perience of therapeutic approaches to treatment
management of patients living with double J (DJ)
stents for more than 10 years.

Material and Methods: Data for three pa-
tients living encrusted DJ stents for more than 10
years were evaluated retrospectively.

Results: All three subjects stated that they
did not present to physicians due to absence of
typical stent symptoms (such as hematuria, flank
pain, and urgency). All three patients presented
to us with urinary tract symptoms. Advanced re-
nal function loss was present in two patients, and
non-functional kidney in one. Laparoscopic neph-
roureterectomy was performed on the patient with
a non-functional kidney, and multimodal neph-
ron-sparing surgery on the other two.

Conclusions: Despite all the many advances
in technology, long-term encrusted stents lead to
sepsis and loss of kidney function. We think that
not forgetting is the best means of protection aga-
inst encrusted stent-related complications.

Keywords: Double-J stent; Encrustation; For-
gotten; Treatment
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INTRODUCTION

The double J (DJ) stent provides upper urinary tract
drainage and is widely used in urological practice. It
must remain in the body for a limited period and must
be removed at the appropriate time. The ideal DJ stent
removal time is unknown since this will depend on the
stent indication (stone, ureteral stricture, oncological
operations, iatrogenic causes, etc.). However, the majo-
rity of urologists remove DJ stents 1-2 weeks after ure-
terorenoscopic lithotripsy (URSL) (1).

Although DJ stents are reliable and practical in ter-
ms of patient health, they may become encrusted and
retained if indwelling is prolonged. Major complicati-
ons may develop as a result, including infection, im-
paired renal function, migration, encrustation, stone
formation, multiple fragmentation of stent and even
death (2). Encrustation rates increase in line with stent
indwelling time. Encrustation is observed in 9.2% of
stents removed within six weeks, but in 76.3% of those
removed within 12 weeks (3). Stents remaining in the
body for more than one year are known as forgotten
ureteral stents. Forgotten DJ stents are difficult to treat
due to intense encrustation. The level of encrustation
will increase in line with stent indwelling time, and
more complicated interventions are required for tre-
atment. Multimodal treatment, including shock wave
lithotomy, cystolithotripsy, ureteroscopy, percutaneous
nephrolithotomy, or open surgery, either individually
or in combination, are required for the successful re-
moval of such stents (4, 5).

Even minor encrusted stents represent a stressful
situation for urologists, while major encrusted stents
are difficult, time-consuming, complex, high-risk, and
costly (6). Forgotten DJ stents associated with incre-
ased DJ stent use have appeared in the literature, but
DJ stents forgotten for longer than 10 years are a rare
phenomenon.

MATERIAL AND METHODS

Three patients with 10-year encrusted stents were
treated between January 2017 and December 2018.
During this period, we retrospectively reviewed the
medical charts of all patients. Stent indwelling time
was calculated from the time of insertion.

Stent encrustation and presence of stone were eva-

luated using the kidney ureter and bladder (KUB) gra-
ding system and non-contrast computed tomography
(CT). Dietilen triamine penta-acetic acid (DTPA) re-
nal scans were performed to assess kidney functions.
The type of treatment administered was based on radi-
ological and clinical findings. Negative bacterial blood
and urine cultures were obtained before surgery. Three
patients underwent surgery together with concurrent
antibiotic therapy.

Combined multimodal endourological procedures
involving cystoscopy, cystolithotripsy (CLT), retrogra-
de ureterorenoscopic lithotripsy (URSL), percutaneo-
us nephrolithotomy (PCNL), and transperitoneal lapa-
roscopic nephroureterectomy (LNU) were performed
as applicable under conditions of general anesthesia in
the same session.

PCNL was performed with the help of a rigid 24F
nephroscope, ureterorenoscopy (URS) using a 8F se-
mi-rigid ureteroscope, and flexible-URS with a fluo-
roscopy-guided 7.5F flexible ureteroscope. Holmium
laser or pneumatic lithotripters were employed as int-
racorporeal lithotripters. Procedures were carried out
in the dorsal lithotomy position under general anest-
hesia. Pneumatic lithotripters were also employed for
intravesical lithotripsy. Retrograde URSL was perfor-
med subsequently. The ureteroscope was inserted with
a guidewire into the ureteral orifice under fluoroscopic
guidance next to the encrusted stent. At intracorporeal
lithotripsy, a holmium laser was used to break down
the encrustation and stone covering the stent. Subje-
cts were next placed in the prone position for PCNL
procedures or in the 70° lateral decubitus position for
LNU. Percutaneous access was achieved with a middle
calyceal puncture. Holmium laser lithotripsy was then
applied along the proximal coil of the stent to disin-
tegrate the stone. LNU was performed using the trans-
peritoneal laparoscopic method. Appropriate imaging
was performed in the postoperative period in order to
verify that patients were stone- and stent-free.

RESULT

One woman and two men aged 64, 84 and 54 years,
respectively, were included in our study. Demographi-
cs, and clinical and operative data are summarized in
tables 1-2. All had one-side DJ stents. Indwelling times
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were 12, 10, and 10 years, retrospectively. The female
patient had received a DJ stent during gynecological
surgery, and the other two patients after URSL. The fe-
male patient stated that she had been operated overseas
in 2006, but that since she did not speak the same lan-
guage as the surgical team she knew nothing about the
DJ stent. The other two patients stated they had been

told nothing about their DJ stents by the surgical teams.
Two patients presented to us with septic manifestati-
ons (body temperature >38 °C, white blood cell count
>14,000, heart rate >90/min heart rate), and the youn-
gest patient presented due to complicated urinary tract
infection (UTI). Escherichia coli growth was determi-
ned in the urine cultures of the patients with sepsis.

Table 1. Patients’ characteristics (E.Coli: Escherichia Coli, URSL: Ureterorenoscopic lithotripsy, UTIL: Urinary tract infection)

(ye‘;g)jsex BMI (kg/m*)  Admission Stent indications tlil;i‘zjrl::'sg) Split rle_::‘l’g::;:ion in ll::ie::):l:?::;z
1 64/F 32.9 Septic Gynecologic 12 18% E.Coli
2 82/M 24.2 Septic URSL 10 24% E.Coli
3 54/M 27.1 UTI URSL 10 6% No growth

Table 2. Degree of encrustation and patients’ operative data (CLT: Cystolithotripsy; f-URSL: Flexible ureterorenoscopic lithotripsy;

LNU: Laparoscopic nephroureterectomy; PCNL: Percutaneous nephrolithotomy lithotripsy; URSL: Ureterorenoscopic lithotripsy)

N Location of Encrustation Procedures Postoperative diversion ~Operation time (min)  Hospital stay (days)
Kidney Ureter Bladder

1 ++ ++ +++ CLT + URSL + f-URSL Double J stent 290 33

2 +++ ++ +++ CLT + URSL + PCNL Nephrosthomy 220 11

3 1 s Arrar CLT + URSL + LNU - 190 12

The female patient, who condition was more serious,
was given iv imipenem, and the other patients iv ceftri-
axone. The patients’ general conditions improved, and
(DTPA) renograms were performed. Split renal functi-
ons were 18%, 24% and 6%, respectively. Patients’ serum
creatinine levels were 0.63, 0.72 and 0.82 mg/dL, respe-
ctively, and no kidney failure was observed in any case.

The proximal pigtail exhibited areas of calcification
57 mm? (at URSL), 245 mm? (at PCNL) and 38 mm?
(at LNU) in the renal pelvis, while significant enc-
rustation was observed in the distal pigtail in bladder
stone areas of 451 mm?, 412 mm? and 432 mm?, res-
pectively. The entire length of the stent exhibited mild
encrustation, and DJ stent was partially adhered to the
ureteral mucosa (Figure 1). Lithotripsy in all three ca-
ses was performed with pneumatic lithotripters in the
intravesical region and with laser lithotripters in the
intraureteric and intrarenal regions. In the case of the
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Figure 1. Radiologic images of patients (P1: Patient 1, P2: Patient 2,
P3: Patient 3; a and b, preoperative; ¢, postoperative images)
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patient undergoing f-URSL, the stent was removed
in a retrograde manner as a single part, in the patient
undergoing PCNL it was removed in a retrograde and
antegrade manner in two parts, and in the patient un-
dergoing LNU the stent was removed in two parts (Fi-
gure 2).

The presence or absence of extravasation was obser-
ved using antegrade pyelography in the patient under-
going PCNL and with retrograde pyelography in the
f-URSL case. A nephrostomy tube and DJ stent, respe-
ctively, were installed as diversions. The nephrostomy
tube was removed after two days, and the DJ stent after
15 days. At follow-up, the patient undergoing PCNL
was stone-free, while residual stone was observed in
the patient receiving f-URS. No elevation in creatinine

values was observed in any of the three patients.

A 1.2-] energy holmium laser at a frequency of 15
Hz was used for intraureteric lithotripsy in the case
involving nephroureterectomy. However, lithotripsy
was concluded before arriving at the middle ureter
due to development of perforation in the ureter. A
significant quantity of irrigation fluid was extravasated
in the retroperitoneum during LNU. Accordingly,
intraureteric laser lithotripsy was performed at a
frequency of 6 Hz and 0.6-] energy in the other two
cases.

Histopathological examination of the ureter
revealed squamous metaplasia in the urothelial
epithelium, intense inflammation in the mucosa,
edema and degeneration in the muscularis mucosa, and

fragmentation in the muscularis mucosa (Figure 2).

200 pm

Figure 2. Pathological findings of the patient (Squamous metaplasia in the urothelial epithelium (yellow arrow), and fragmentation in the
muscularis mucosa (blue arrow) in addition to mixed type inflammatory cell infiltration in the subepithalial mucosal area)

DISCUSSION

Double J stents are frequently employed in urologi-
cal practice. However, these stents also have various
side-effects, and as technology has advanced, new to-
ols and stents have been developed in order to reduce
stent morbidity (7). One of the most important comp-
lications of DJ stents is that they may be forgotten.
Stents indwelling for more than one year are known

as forgotten ureteral stents (FUS). There have been
numerous publications concerning FUS in the litera-
ture (4-6, 8-10). However, it is rare for DJ stents to be
forgotten for longer than 10 years. Only two patients
in Adanur and Ozkaya’s study of FUS in a 54-patient
series had indwelling D] stents for more than 10 years.
Polat et al. reported a figure of one out of 59 patients,
and Bostanci et al. none out of 19 patients (8-10).
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Three patients with DJ stents forgotten for more
than 10 years were included in our study, toget-
her with a discussion of their clinical management.
Despite improvements in technology, stent-related
morbidities still occur. Problems associated with stents
generally involve typical symptoms affecting day-to-
day activities, such as hematuria, flank pain, urgency,
urge incontinence and bacteriuria (11, 12). However,
major complications such as impaired renal function,
migration, encrustation, stone formation, multiple
fragmentation of stent and even death may occur as the
duration of stent indwelling increases (2). The patients
in our study were not sufficiently disturbed by typical
stent symptoms (hematuria, flank pain, and urgency)
to seek medical attention. This may be attributed to ir-
ritative symptoms being reduced to a minimum due to
improvements in stent technology. Stent encrustation
results from uric acid or calcium oxalate adhering to
the stent surface. While calcium phosphate and ammo-
nium-magnesium-phosphate are also capable of preci-
pitating, these require a higher pH level, which may be
observed in various specific urinary tract infections
(13). Although it is still unclear how encrustation in
sterile urine occurs, the phenomenon may depend on
pH, ionic strength and the hydrophobic characteristics
of the biomaterial involved (14). Severe encrustation
accompanied by stone formation can result in urinary
tract obstruction, urinary sepsis, and possible compro-
mise of renal function (15). Two of our patients pre-
sented to us with intensive encrustation and calcifica-
tion due to sepsis, and one due to complicated urinary
system infection. Severe kidney damage developed in
two patients due to FUS, and one patient unfortunately
lost the kidney.

Calcification was most common in the lower tip,
and was disintegrated by pneumatic lithotripsy. The
intravesical D] remained stable in the bladder due to
intraureteric and intrarenal extension, and easy, effec-
tive, and rapid lithotripsy was thus carried out despite
intensive calcification.

Due to chronic FUS, macroscopically the ureteral
mucosa were pale and the ureteral tissue was fragile,
while histopathologically, we observed chronic inf-
lammation and impaired integrity of the muscularis
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propria. The ureteral mucosa had become disposed to
perforation because of these anatomical weaknesses.
An aggressive approach was adopted for lithotripsy
in the case undergoing LNU, and holmium laser was
applied with 365 pum bare fibers at a frequency of 15
Hz and energy of 1.2 ]. However, lithotripsy was conc-
luded without arriving at the middle ureter due to de-
velopment of multiple damage in the mucosa. A lar-
ge quantity of irrigation fluid was extravasated in the
retroperitoneum during LNU. This extravasation was
attributed to weakness of the ureteral tissue. Greater
caution was employed in the other cases, and lithot-
ripsy was performed with low frequency (6 Hz) and
energy (0.6 J) levels. No extravasation was observed in
these other two cases. We recommend the use of low
frequency and low energy for intraureteric lithotripsy
in order to avoid disturbing or alarming complications
such as ureter perforation or ureteral avulsion that may
occur in weak tissue in association with FUS.

Another major complication of forgotten stents is
fragmentation. This results from loss of tensile stren-
gth caused by increasing rigidity and degeneration
of the polymer materials employed. The risk of enc-
rustation and fragmentation depends on the materi-
al employed in the stent manufacture (16). Bostanci
et al. reported a ureteral stent fragmentation rate of
15.7%, and Adanur and Ozkaya of 7.4% (8, 10). In the
present study, too, the DJ stent was observed to be ad-
hered to the ureteral mucosa in some regions during
intraureteric lithotripsy. Although the encrustations
in this region were disintegrated using laser lithot-
ripsy in close proximity to the stent and the stents
had been indwelling for 10 years or more, no frag-
mentation was observed in the stents themselves. This
was attributed to improvements in stent technology.

DJ stent indwelling exceeding 10 years is a rare
condition, and is generally described in the form of
case reports. Restaino et al. reported a patient with
15-year bilateral DJ stent, describing removal with cys-
toscopy and, interestingly, no stone formation in the
stents inserted 15 years previously (17). Bidnur et al.
achieved stone-free status in a patient with 12-year D]
stent using PCNL+URSL+CLT (18). Our single-sessi-
on multimodal treatment was similar to that described
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by Bidnur et al.

Various strategies have been developed to avoid the
forgetting of ureteral stents, such as computer tracking
systems, automatic billing systems, and smartphone
applications. However, despite all these technological
measures, it has still not been possible to ensure that
stents are always removed on time. One study of the
use of computerized tracking reported a missed stent
rate of 1.2% (19). Rates of 1.2% with the billing record
system and 0.5% with smartphone apps have been re-
ported (20, 21). We think that, no matter what mea-
sures are taken, the problem of missed stents cannot
be eradicated so long as the human factor (patient or
doctor) remains, and that new types of ureteral stents
capable of self-absorption need to be developed in or-
der to protect against missed stents.

CONCLUSION

Forgetting is a human weakness and an inevitable
part of life. In our study, advances in technology
were seen to prevent minor complications such as
FUS-related hematuria, flank pain, urgency, and urge
incontinence, but not major complications such as
impaired renal function, loss of kidney, urinary tract
infection and sepsis. Patients and physicians have
a responsibility to be more careful if FUS is to be
prevented, while the role of technology must be to
eliminate the human factor entirely and to create a new
DJ stent (such as stent that is spontaneously absorbed
after a specific period of time).
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