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ABSTRACT

Introduction: Renoureteral lithiasis was one of the most common pathologies associated with SARS-CoV-2 infection
during the pandemic. The aim of this study was to evaluate the complications associated with neglected stents inserted
forrenoureteral lithiasis during the pandemic.

Material and Methods: Between March 2022 and August 2022 we conducted a retrospective study in the Urology
Department of the Emergency Clinical Hospital "Saint John" in order to evaluate the complications arising from the
neglect of stents for a period of more than 3 months, inserted for renoureteral lithiasis during the Covid-19 pandemic.

Results: We included in the analysis 44 patients who were admitted with stents mounted more than 3 months ago, with
an average age of 58.3 years. Of these, 32 (72.7%) have mounted double J stents, and 12 (27.3%) are percutaneous
nephrostomy. Of the total number at 40 (90.9%) patients the pathology was unilateral, while 4 (9.1%) showed bilateral
stents. The main complications were urinary tract infection, as follows: 26 (68.4%) patients were infected with E.Coli, 5
(13.2%) with Klebsiella, 4 (10.5%) with Proteus and 3 (7.9%) with other bacterial species. Other complications were
urinary obstruction, calcification, hematuria and fragmentation of stents.

Conclusions: Forgotten the stents in position associated with renoureteral lithiasis can have important complications,
urinary tractinfection being the mostcommon.
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Introduction and objectives

Renoureteral lithiasis accounts for 1-2% of
emergency room admissions [1]. The incidence of
kidney stones increased significantly by 48.57%
between 1990 and 2019, reaching 115.55 million
new cases, highlighting a growing public health
problem [2]. The costs associated with treating
urinary lithiasis are substantial, with annual
expenditures in the United States estimated to
reach $3.79 billion by 2030[3].

The global burden of urolithiasis is further
compounded by its high recurrence rate, ranging
from 40% to 60% within five to nine years,
respectively. This escalating prevalence and high
recurrence rate underscore the critical need for
effective management strategies to mitigate its
substantial economic and social impact [4,5].
Consequently, particular attention must be given to
vulnerable populations such as pregnant women,
where the physiological changes of gestation can
exacerbate urological conditions and complicate
their management [4]. This makes the judicious
application of interventions like JJ stents
particularly relevant, as their placement requires
careful consideration of both maternal and fetal
well-being. In this context, double-J stents serve as
a crucial temporary measure for relieving ureteral
obstruction and managing renal colic, while
minimizing invasive procedures during pregnancy
[6l.

However, the placement of these stents is not
without potential complications, including stent
migration, blockage, and encrustation, which
necessitate careful monitoring and timely
intervention. In fact, studies have reported that
urinary tract infections occur in 7,436 cases, and
stent encrustation and calcification are observed in
832 cases among 50,000 procedures [7]. The risk of
encrustation is particularly elevated in pregnant
patients due to altered urinary composition,
characterized by increased calcium and urate
concentrations, necessitating more frequent stent
exchanges to prevent complications [8]. The
intricate balance between preventing urinary stasis
and minimizing stent-related morbidity is
paramount, particularly given the elevated risk of

N

pyelonephritis and its potential obstetric
complications in pregnant individuals [7]. This
necessitates a comprehensive understanding of
optimal JJ stent management strategies, including
appropriate stent material selection, scheduled
exchanges, and meticulous follow-up, to ensure both
maternal comfort and fetal safety throughout
gestation [8]. Moreover, the hormonal and
anatomical changes inherent to pregnancy
contribute to ureteral dilation and reduced
peristalsis, further predisposing pregnant women to
urinary tract obstruction and increasing the
complexity of managing conditions like urolithiasis
[9]. Therefore, the selection between a double-J stent
and a percutaneous nephrostomy requires careful
consideration, taking into account the stage of
pregnancy, patient tolerance, and the potential for
complications associated with each method [10,11].

The profound impact of the COVID-19 pandemic on
healthcare systems has extended beyond acute viral
infection, manifesting in various post-illness
pathologies, including an emergent constellation of
complications in lithiasis patients requiring stent
placement. This phenomenon necessitates a
comprehensive examination of the unique
challenges and increased risks associated with
urological stenting in individuals recovering from
COVID-19, particularly given the reported rise in
complicated ureteral stone presentations during the
pandemic[12].

This study aimed to evaluate the complications
associated with neglected stents inserted for
renoureteral lithiasis during the pandemic.

Materialand Methods

Between March 2022 and August 2022 we
conducted a retrospective study in the Urology
Department of the Emergency Clinical Hospital
"Saint John" in order to evaluate the complications
arising from the neglect of stents for a period of more
than 3 months, inserted for renoureteral lithiasis
during the Covid-19 pandemic. The inclusion criteria
for this study comprised all patients who underwent
ureteral stent insertion for renoureteral lithiasis
during the specified period and subsequently
presented with stent-related complications
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attributed to prolonged indwelling times, defined
as exceeding three months, within the context of
the COVID-19 pandemic

Results
During the period between March 2022 and August

2022, 44 patients who were admitted with stents
mounted more than three monthsago, withan
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average age of 58.3 years was studied in the Urology
Department of “Saint John” Emergency Hospital. Of
these, 32 (72.7%) have mounted double J stents,
and 12 (27.3%) are percutaneous nephrostomy
(Figure 1). Of the total number, at 40 (90.9%)
patients the pathology was unilateral, while four
(9.1%) showed bilateral stents. As for the age of the
participants, it varied between 20 and 89 years, with
anaverageageof58.3 (Table 1).

Type of intervention

® Nephrostomy
® Double J
Figure 1 - Type of intervention
Table 1 - Distribution per age
Men Women
44 patients 18 (40.9%) 26 (59.1%)
Mean age 58.3 (20-89)
<60 years 31 (70.5%)
>70 years 13 (29.5%)
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The main complications were urinary tract (10.5%) with Proteus and three (7.9%) with other
infection, as follows: 26 (68.4%) patients were bacterial species (Figure 2). Other complications
infected with E.Coli, five (13.2%) with Klebsiella, four were urinary obstruction, calcification, hematuria

and fragmentation of stents (Figure 3).

Type of bacteria

1

BE Coli MmKiebsiella ®Proteus [ Others

Figure 2 - Representative type of bacteria

Figure 3 - KUB images of other complications
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Discussions

The disruption to routine outpatient and elective
procedures during lockdown periods led to delayed
presentations for symptomatic kidney stones, often
resulting in more severe and complicated cases
requiring urgent intervention [13]. This study aims
to elucidate the intricate interplay between delayed
presentation, and the subsequent complications
arising from ureteral stent placement in
nephrolithiasis patients, a scenario exacerbated by
healthcare resource reallocation and patient
hesitancy to seek medical attention during the
pandemic.

Indeed, studies have shown that patients
undergoing emergent stent placement during the
COVID-19 era were notably sicker, indicating a
significant delay in seeking care for conditions
unrelated to the virus [14]. This delay has directly
contributed to higher rates of urinary tract
infections, increased preoperative positive urinary
cultures, and greater encrustation rates of ureteral
stents, which collectively heighten the complexity
of urolithiasis treatment [15]. Moreover, the
prolonged indwelling times of stents due to
disruptionsinfollow-up care have led to anincrease
in forgotten ureteral stents, with mean indwelling
times observed to be as long as 33.5 months in
some cohorts [16]. This extended indwelling period,
coupled with potential immunomodulatory effects
of COVID-19, may predispose patients to more
severe stent-related adverse events, including
persistent bacteriuria, biofilm formation, and
increased calcification [17,18]. These factors
collectively contribute to a higher incidence of
complex stent-related complications, demanding
more aggressive and multifaceted interventions for
their resolution [18]. This increase in complicated
presentations is further supported by observations
of higher overall complication rates in urolithiasis
patients during the pandemic [19]. The scarcity of
medical personnel further exacerbated these
challenges, leading to higher complication rates in
patients undergoing ureterorenoscopic treatment
[15]. This confluence of factors underscores the
critical need to investigate the specific
complications arising from stent placement in this
vulnerable patient population, particularly

concerning the increased propensity for
encrustation andinfection.

According to Spooner et al., the prevalence of E. coli
infections in their cohort highlights a significant
bacterial susceptibility, potentially exacerbated by
the prolonged use of stents during the pandemic.
This susceptibility is further compounded by the
observation that delayed presentation of
urolithiasis during the pandemic led to a higher
proportion of patients requiring ureteral stent
placement for septic or febrile stone presentation
[19]. Furthermore, bacterial colonization of ureteral
stents, often by Enterococcus species and
Escherichia coli, is a well-established phenomenon,
occurring in up to 90% of cases, and can lead to
bothersome symptoms and clinical urinary tract
infections in a significant proportion of patients,
particularly with longer stent placement times [20].
Thisincreased bacterial burden, in conjunction with
COVID-19-induced physiological changes, may
contribute to the heightened rates of severe sepsis
and systemic inflammatory response syndrome
observed in this patient population [21]. Indeed,
studies have shown that the pandemic period was
uniquely associated with a worse clinical state at
presentation for patients with obstructing urinary
stones complicated by infection, likely reflecting
delays in seeking emergency medical services [21].
Such delays not only prolong patient suffering but
also contribute to an increased need for stent
replacement due to infections, with urinary tract
infections being a primary cause for such
interventions. Moreover, the extended waiting
times during the pandemic led to higher
complicationrates, including recurrent urinary tract
infections and stent encrustation, necessitating
more complex interventions [15]. These extended
complications underscore the critical need for
vigilant post-stent placement monitoring and
timely interventions to mitigate adverse outcomes
in this vulnerable patient group, especially
considering the higher rates of complicated
ureteral stones observed during the pandemic
[12,15].

The prevalence of gram-negative bacteria, such as
E. coli, as primary colonizers of stents is consistent
with prior research, but the identification of E.
faecalis as a significant pathogen, particularly given
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its common resistance to institutional prophylactic
antibiotics, introduces a critical challenge for
effective antimicrobial strategies in this context
[22]. This emphasizes the importance of culture-
specific antibiotic selection for managing stent-
related infections, moving beyond empirical broad-
spectrum treatments. The prolonged indwelling
times of stents further contribute to encrustation, a
serious complication often necessitating surgical
removal, with rates significantly increasing after 6 to
12 weeks [23,24]. In fact, stent dwelling time has
been directly correlated with bacteriuria and
colonization, with the risk of sepsis increasing
cumulatively from 2.2% at 30 days to 9.2% for
dwelling times exceeding 90 days [25]. The interplay
between prolonged stent indwelling times and the
immunomodulatory effects of COVID-19 could
further exacerbate the risk of ascending infections
and systemic inflammatory responses, making
timely stent removal or exchange crucial for
preventing severe outcomes [26].

Pre-interventional urine cultures and appropriate
antibiotic therapy are therefore mandatory, despite
the increasing challenge of antibiotic resistance,
while intrarenal urine and stone cultures are
recommended to guide antibiotic adjustment in
cases of postoperative infectious complications
[27]. This necessity is further underscored by
findings that demonstrate a higher incidence of
postoperative infectious complications in patients
undergoing ureteroscopy with indwelling stents,
particularly those colonized by resistant organisms
like E. Faecalis [22]. Multivariable analyses
consistently indicate that the positivity of stent
cultures is a significant predictor of such infectious
complications [22]. While preoperative urine
cultures are valuable, studies have indicated that
stent cultures may reveal different bacterial profiles,
complicating antibiotic selection and potentially
leading to post-procedure sepsis [28]. This disparity
suggests that relying solely on preoperative urine
cultures may underestimate the true microbial
burden and resistance patterns within the stent
biofilm, thereby increasing the risk of ineffective
empirical antimicrobial therapy [26].

The study has drawbacks, including its
retrospective design, single-center perspective,
and small samplessize.

N

To accurately assess this, it is crucial to analyze
specific complications within distinct subgroups and
conduct prospective trials with various therapeutic
approache.

Conclusions

Forgotten the stents in position associated with
renoureteral lithiasis can have important
complications, urinary tract infection being the most
common.
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