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Introduction Unplanned nephrostomy tube exchange is common, yet patient-level risk factors remain
poorly defined. This study aimed to quantify emergency exchange rates and identify clinical and vulnera-
bility-related predictors.

Material and methods Adult patients undergoing nephrostomy placement or exchange in the period
January 2021 to October 2024 were retrospectively reviewed. The first (index) procedure per patient
was analyzed with up to 90-day follow-up. The primary outcome was emergency tube exchange;
patency was time to emergency exchange. Multivariable logistic regression and Cox models identified
associated factors.

Results A total of 108 patients were included; median age was 78 years (IQR 68—85) and 65% were
male. Frailty (Clinical Frailty Scale >5) was present in 32%, and cognitive impairment in 10%. During
follow-up, 49 patients (45%) required emergency exchange. The most common indications were partial
dislodgement (49%), complete displacement (27%), and catheter obstruction (12%). Estimated tube
patency was 70% at 30 days, 62% at 60 days, and 56% at 90 days. On multivariable logistic regres-

sion, cognitive impairment was independently associated with emergency exchange (OR 4.8, 95% Cl:
1.1-21.0; p = 0.038). Age, sex, frailty, comorbidity burden, laterality, and functional dependence were
not significantly associated. In Cox regression, cognitive impairment was also associated with reduced
nephrostomy patency (HR 3.1, 95% Cl: 1.3-7.2; p = 0.01).

Conclusions Emergency nephrostomy tube exchange is frequent. Cognitive impairment is a key patient-
level risk factor for both emergency exchange and reduced tube patency.
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INTRODUCTION

The percutaneous nephrostomy allows for drainage
of the upper urinary tract [1]. It is used for sev-
eral indications, including as an exit strategy after
percutaneous nephrolithotomy, the management
of ureteric injury, and in both benign and malignant
obstruction [2]. While it can serve as a temporizing
measure, it can also represent a long-term means
of urinary diversion for many patients. While ma-
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jor complications are known to occur and have been
documented in the literature, they are relatively
uncommon, and as such nephrostomy placement
is associated with a low morbidity profile [3-6].
While local practice patterns vary, three months
is a common time point for scheduled exchanges [7].
Problems do occur, however, including the need for
emergency exchange as a result of, for example,
tube dislodgement. In a study of the US Merative™
MarketScan Commercial Claims and Encounters
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Databases, 24% of 19,689 exchanges were carried
out on a non-routine basis [8]. This represents
a scenario that many clinicians encounter on a reg-
ular basis [9]. Simultaneously, the multifactorial
overarching syndrome of accelerated aging is ex-
pected to increase significantly worldwide as a con-
sequence of the aging population [10], and there is
a lack of research investigating percutaneous neph-
rostomies in this respect. Among the studies that
have been performed, the focus has largely been
on radiological and anatomical factors such as re-
nal parenchymal thickness and psoas muscle area,
or on technical aspects such as catheter design
[11-14]. In contrast, patient and vulnerability fac-
tors such as chronological age, frailty, and function-
al independence are poorly explored.

The aim of this study was to assess the frequency of
emergency nephrostomy tube exchanges and to iden-
tify clinical and patient-related factors associated
with emergency exchange and reduced tube patency.

MATERIAL AND METHODS
Study design and population

This retrospective cohort study included adult pa-
tients undergoing nephrostomy-related procedures
between January 2021 and October 2024. Eligible
patients had percutaneous nephrostomy place-
ment or nephrostomy tube exchange, with elective
exchanges typically scheduled at approximately
90-day intervals. All underlying indications for per-
cutaneous nephrostomy were eligible for inclusion.
After application of predefined inclusion criteria
and exclusion of cases with incomplete clinical data,
108 patients were included in the final analysis.
For patients undergoing multiple nephrostomy-re-
lated procedures during the study period, only the
first (index) procedure per patient was included.
The index event was defined as the first nephros-
tomy-related procedure during the study period,
which could represent either initial nephrostomy
placement or nephrostomy tube exchange.
Follow-up was measured from the time of this index
procedure and continued for up to 90 days or until
emergency nephrostomy tube exchange, elective re-
moval, or planned exchange, whichever occurred first.
At the time of index procedure, patients either un-
derwent initial nephrostomy placement or had es-
tablished nephrostomies undergoing exchange.

Data collection

Collected variables included age, sex, nephros-
tomy laterality, indication for nephrostomy place-

ment, tube size, and duration of nephrostomy prior
to exchange. Comorbidity burden was assessed us-
ing the age-adjusted Charlson Comorbidity Index
(ACCI). Frailty was measured using the Rock-
wood Clinical Frailty Scale (CFS) and categorized
as non-frail (<4) or frail (=5). Cognitive impair-
ment was identified based on documented clini-
cal diagnoses. Living situation and functional in-
dependence in activities of daily living were also
recorded.

Outcomes

Emergency nephrostomy tube exchange was de-
fined as any unplanned exchange prompted by tube-
related complications. Indications for emergency
exchange were categorized. Nephrostomy tube
patency was defined as time from index exchange
to emergency exchange.

Statistical analysis

Nephrostomy tube patency was analyzed using
Kaplan-Meier survival analysis, with emergency
nephrostomy tube exchange defined as the event
of interest. Nephrostomies that were electively
removed or exchanged as part of planned care,
or where follow-up ended due to patient death,
were censored at the time of removal or death and
were not considered failures. Cox proportional
hazards regression was used to assess factors as-
sociated with time to emergency exchange. Multi-
variable logistic regression was used to identify fac-
tors associated with the occurrence of emergency
exchange. All analyses were conducted at the pa-
tient level. A p-value <0.05 was considered statis-
tically significant. Statistical analyses were per-
formed using IBM SPSS Statistics (v29.0). Figures
were subsequently generated using Python (v3.13)
for visualization.

Technical considerations

All nephrostomy procedures were performed by
consultant interventional radiologists in a hospi-
tal setting. Exchange procedures were typically
performed under fluoroscopic guidance, with ultra-
sound used when a new tract was required. Stan-
dard guidewire-assisted techniques were employed
in accordance with local practice. The standard
nephrostomy catheter used at our institution is the
SKATER™ All-Purpose and Nephrostomy Drainage
Catheter. The catheter includes an internal locking
mechanism and is otherwise secured to the skin us-
ing standard dressings.
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Bioethical standards

The study was conducted at Haukeland Univer-
sity Hospital, a tertiary referral center in Western
Norway, in collaboration with the Clinical Research
in Aging and NEphro-urology (CRANE) group.
The study was formally registered as a clinical audit
and, in accordance with institutional and national
regulations, was exempt from the requirement
for ethical approval.

RESULTS
Study population

A total of 108 patients were included, each contrib-
uting a single index nephrostomy tube procedure.
The median age was 78 years (IQR 68-85), and
70 patients (64.8%) were male (Table 1). Neph-
rostomies were unilateral in 74 patients (68.6%)
and bilateral in 34 patients (31.4%). The median
ACCI was 7 (IQR 5-9). Thirty-four patients (31.5%)
were classified as frail (CFS >5). Cognitive impair-
ment was documented in 11 patients (10.2%). Most
patients lived at home (62 patients, 57.4%), while
33 patients (30.6%) received home nursing care,
and 13 patients (12.0%) resided in nursing homes.
At the time of index exchange, 61 patients (56.5%)
were undergoing their first exchange.

Emergency nephrostomy tube exchange

Of the 108 index nephrostomy tube procedures, 49 pa-
tients (45.4%) required emergency exchange during
follow-up. Among emergency exchanges (n = 49), par-
tial tube displacement was the most common indica-
tion (24 cases, 49.0%), followed by complete displace-
ment (13 cases, 26.5%) and catheter blockage (6 cases,
12.2%). Less frequent indications included macrohae-
maturia (2 cases, 4.1%) and infection (1 case, 2.0%).
In cases of complete displacement, a new nephrosto-
my tract was required, and successful tube placement
was achieved in all cases.

Nephrostomy tube patency

Kaplan-Meier analysis demonstrated estimated
nephrostomy tube patency rates of 70% at 30 days,
62% at 60 days, and 56% at 90 days. Emergency
nephrostomy tube failure occurred predominantly
early after placement, with a lower conditional risk
of failure among tubes remaining patent beyond
the first 60 days. Of note, the 90-day patency es-
timate reflects time-to-event analysis accounting
for elective tube removal or exchange.

There was no significant difference in emergency
exchange rates between patients with unilater-
al and bilateral nephrostomies (44.6% vs 47.1%,
p = 0.9), nor between patients who were function-
ally independent and those dependent in activities
of daily living (48.4% vs 41.3%, p = 0.4).

Factors associated with emergency exchange and
reduced patency

On multivariable logistic regression analysis, cogni-
tive impairment was independently associated with
emergency nephrostomy tube exchange (OR 4.8,
95% CI: 1.1-21.0; p = 0.038). Age, sex, comorbidity
burden, frailty status, nephrostomy laterality, and
functional dependence were not significantly asso-
ciated with emergency exchange.

Table 1. Patient characteristics

Study population characteristics N (%)
Age, years (IQR) 78 (68-85)
Male-to-female ratio 1.8:1
Nephrostomy side:
Left 37 (34.3)
Right 37 (34.3)
Bilateral 34 (31.4)
ACCI, median (IQR) 7 (5-9)
CFS:
<4 74 (68.5)
>5 34 (31.5)
Formal diagnosis of cognitive impairment 11 (10.2%)
Residential status:
Independent at home 62 (57.4)
Nursing assistance at own home 33(30.6)
Nursing home 13 (12.0)
Indication for PCN:
Benign urological cause 44 (40.7)
Urological malignancy 24 (22.2)
Malignancy of non-urological etiology 14 (12.9)
Radiation sequelae 14 (12.9)
latrogenic 2(1.9)
Other 10(9.3)
Nephrostomy tube size (Fr):
8 2(1.8)
10 105 (97.2)
12 1(0.9)
Indication for emergency exchange:
Partial displacement 24 (49)
Complete displacement 13 (26.5)
Blockage 6(12.2)
Malfunctioning catheter 2 (4.1)
Macrohematuria 2(4.1)
Infection 1(2.0)
Other 1(2.0)

ACCI — age adjusted Charlson comorbidity index; CFS — Clinical Frailty Scale;
IQR —interquartile range; PCN — percutaneous nephrostomy
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Kaplan—Meier analysis demonstrated a signifi-
cantly higher cumulative risk of emergency ex-
change among patients with cognitive impairment
(log-rank p = 0.03) (Figure 1). On multivariable
Cox proportional hazards regression, cognitive im-
pairment was also associated with reduced neph-
rostomy tube patency (HR 3.1, 95% CI: 1.3-7.2;
p = 0.01).

DISCUSSION

The main finding of this cohort study was that
cognitive impairment was associated with a sig-
nificantly higher likelihood of emergency nephros-
tomy tube exchange, as well as a shorter patency.
Cognitive impairment in addition to hearing and
vision impairment, prevalent in the ageing popu-
lation, can affect concentration, memory, decision-
making, and problem-solving, and may influence
an older adult’s compliance to treatment [15, 16].
These findings suggest that patients with cogni-
tive impairment may represent a higher-risk group
for nephrostomy-related complications and may
benefit from closer monitoring. The relatively small
number of patients with documented cognitive im-
pairment in our study may reflect cautious clinical
selection for nephrostomy management already.
While this association is clinically intuitive, to our
knowledge, it has not been clearly demonstrated
in prior studies. Notably, the wide confidence in-
tervals indicate uncertainty in the effect estimate,
and these findings should therefore be interpreted
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Figure 1. Cumulative probability of emergency nephrostomy
exchange by cognitive impairment status.

with caution and considered hypothesis-generat-
ing. It is acknowledged that suitable alternatives
may be limited in some cases, and that ureteral
stenting may introduce a different set of both chal-
lenges and complications. However, the growing
practice of ureteral stent placement under local
anesthesia in an outpatient setting, rather than
under spinal or general anesthesia, may represent
a potential alternative in selected patients [17, 18].
In addition, the formal use of a cognitive screening
tool during admissions could be valuable because
such assessments are often not performed rou-
tinely in surgical settings. Interestingly, the pres-
ence of bilateral nephrostomies was not associated
with a significantly increased likelihood of emer-
gency exchange, despite an anticipated increase
in complexity.

Analysis of nephrostomy tube patency over time
demonstrated a time-dependent pattern. Neph-
rostomies that remained patent beyond the first
60 days had a high likelihood of continued patency
to 90 days (approximately 90%), highlighting an ear-
ly period of increased vulnerability to failure. This
could also prompt clinicians to consider whether
patients experiencing early failure should be man-
aged with shorter exchange intervals or whether
nephrostomy is an appropriate option at all.
Although this study did not include a cost analysis,
it is anticipated that the overall economic burden
would be lower compared with repeated emergen-
cy admissions. From a quality-of-life perspective,
planned admissions are also likely to impose a lower
burden than emergency or out-of-hours interven-
tions. Elliott et al. [19] reported that nursing-led
educational programs were associated with an ap-
proximately 20% reduction in subsequent resource
consumption. A nurse-led nephrostomy clinic has
also previously been described by Zhu et al. Al-
though applied in a pediatric setting, Wang et al.
reported a pilot study using a magnetic device with
an electronic sensor to detect catheter displace-
ment, which was connected to a nurse monitoring
terminal at the hospital [20]. This early warning
system resulted in a significantly lower risk of cath-
eter-related complications, such as displacement.
Preventive strategies may therefore include better
patient and caregiver education, closer follow-up
in higher-risk patients, and attention to catheter
care and fixation.

Frailty is associated with worse outcomes in many
settings and in all age groups [10, 21, 22]. It could
therefore be expected to have a similar impact
in this context. However, this was not observed.
The provision of additional home support and more
limited physical activity may be protective.
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The median age of 78 years reflects the demograph-
ic most commonly burdened with nephrostomies.
Similar to our findings, a study by Khuhelj et al. [13]
did not identify age as a predictor of displacement.
Nonetheless, the proportion of older patients re-
quiring nephrostomies is likely to increase given
the known population aging trends. Consequently,
strategies to improve the nephrostomy manage-
ment pathway, particularly for this demographic,
are of growing relevance. A detailed holistic assess-
ment, such as the Comprehensive Geriatric Assess-
ment [23], may be relevant. Furthermore, a recent
systematic review showed a potential link between
individual-focused health literacy interventions
and positive health literacy-related outcomes in re-
lation to older persons’ ability to understand and
use health information in general [24, 25].

There are several limitations to acknowledge in this
study. The study population was heterogeneous with
respect to underlying indications, which may be as-
sociated with differing risks of complications and
outcomes. Subgroup analyses were not performed
due to limited sample size and the risk of under-
powered comparisons. The cohort included patients
undergoing their first nephrostomy exchange fol-
lowing initial placement, as well as those with
established nephrostomies and prior exchanges,
which may introduce heterogeneity into the analy-
sis. The small sample size, particularly the limited
number of patients with cognitive impairment, re-
sulted in a low events-per-variable ratio, with po-
tential impact on estimate stability and confidence
intervals. The time interval between nephrostomy-
related complications and patient presentation was

not consistently documented and could not be ana-
lyzed. This factor may influence procedural success
and represents an important area for future pro-
spective study.

Most studies addressing quality-of-life burden focus
on younger patients with stone disease, in whom
nephrostomy placement is typically temporary.
In contrast, older patients requiring long-term neph-
rostomy management remain relatively understud-
ied. Future studies should be prospective and mul-
ticenter, with larger sample sizes, longer follow-up,
and inclusion of patient-reported outcomes to assess
quality of life. This study focuses on patient-level fac-
tors; further research is also needed to evaluate tech-
nical factors such as dressing and fixation methods.

CONCLUSIONS

Emergency nephrostomy exchanges are common.
Cognitive impairment is associated with an in-
creased risk of emergency exchange and shorter
patency. These findings suggest that patients with
cognitive impairment may represent a higher-risk
group for nephrostomy-related complications and
may benefit from closer monitoring.
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