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ABSTRACT
Antegrade stents are commonly used to relieve malignant and benign ureteric obstruction. However, fol-
low up of these patients often involves several specialties and the potential for delayed management and
forgotten stents. This observational study reviews indications and outcomes of antegrade stent procedures
at one university hospital to provide prognostic and quality improvement data.

Patients and Methods
A retrospective analysis of 152 antegrade stent procedures in 142 patients over a 27-month period was
performed. Cohorts were studied according to underlying pathology, referring specialty and intended dura-
tion of stent placement. Measured outcomes were time to stent removal or stent exchange, death, forgotten
stents, and complications.

Results
The overall technical success rate of antegrade stent insertion was 98%. Follow-up data was available for
145 successful procedures in 138 patients. Malignancy (47%) and stone disease (35%) were the commonest
indications. Overall, 43 patients (31%) died over a median follow-up period of 2.2 years. 29 of 64 patients
(45%) with malignancy died with stents in situ after a median interval of 3.5 months. Malignancy and
unclear intended duration of stent placement were predictors of death with a stent in situ. Twelve patients
(9%) had forgotten stents and a strong association with gynecological malignancy was noted, which is felt
to represent inadequate follow up of patients with non-urological pathology. Complications were reported
in 13 patients (9%), including ten cases of heavy stent encrustation and one malpositioned stent.

Conclusions
Prognostic factors should be considered in the management of patients stented for malignant obstruction,
which is usually a marker of advanced disease. The hazards of inadequate follow up are highlighted, caus-
ing delays in stent removal and exchange, or the forgotten stent. Interventions are described to minimize
these risks.
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Ureteric stents are commonly used to relieve upper 
urinary tract obstruction and can be inserted via an 
endoscopic retrograde or percutaneous antegrade 
approach. Percutaneous nephrostomy and antegrade 
ureteric stent insertion may be particularly advanta-
geous in the context of pelvic malignant obstruction 
where the retrograde approach is likely to be less 
successful.1,2

Urologists are well aware of the perils of the forgotten 
ureteric stent and take responsibility for the appropri-
ate follow up of endoscopically inserted stents with 
the aid of local stent registries.3 In the UK antegrade 
ureteric stents are inserted primarily by interventional 
radiologists without necessarily the involvement of a 
urologist as direct referrals can be made from other 
specialties. Stents are inserted for a range of indica-
tions and often several specialties such as oncology, 
gynecology, colorectal surgery, and nephrology are 
involved in the care of these patients. This presents 
potential di�culties in the appropriate follow up of 
patients with ureteric stents, with associated risk of 
delayed intervention and complication. 

Previous studies have described the e�ectiveness of 
antegrade ureteric stent placement.1,2,4 However, to our 
knowledge there have been no large published studies 
to speci�cally evaluate the follow up of patients after 
antegrade ureteric stent placement and in particular the 
rate of forgotten stents in this group of patients. This 
study reviews indications and outcomes of antegrade 
stent procedures at one university hospital to provide 
prognostic data that may improve the management of 
these patients.

PatIENts aND MEtHODs

A retrospective search using hospital procedure 
codes was performed to generate a list of consecu-
tive antegrade ureteric stent procedures performed by 
interventional radiologists at one large UK University 
teaching hospital over a 27-month period between 
April 2015 and June 2017. Institutional approval was 
obtained for the study (Reference CA16418).

Electronic patient and radiology records were inter-
rogated to exclude incorrectly coded procedures and 
gather patient demographic data including indication 

for stent insertion, specialty requesting the procedure, 
success of procedure and documentation of intended 
duration of stent placement. An initial analysis was 
carried out in September 2017 and this was updated in 
May 2018. Follow-up data was analyzed to determine 
the primary outcomes of stent removal or exchange 
and time to death. The number of forgotten stents and 
recorded complications were measured. Forgotten 
stents were de�ned as those that had been left in situ 
for over 12 months or for over six months with no 
documented plans for their removal or exchange in 
alive patients at the time of initial analysis.

Statistical analysis was carried out using IBMfi 
SPSSfi Statistics version 24 with P values <0.05 taken 
to indicate statistical signi�cance. Non-parametric 
tests including chi-square test of independence and 
Spearman�s rho were used to identify predictors of 
the outcomes of forgotten stent, overall mortality, 
death with stent and stent-related complications. 
Logistic regression was carried out using the forward 
stepwise (likelihood ratio) method. For survival 
analysis censoring was carried out for patients 
alive at the �nal analysis. Median survival time 
was estimated by the Kaplan-Meier method and 
median follow-up time estimated using the reverse 
Kaplan-Meier method.

For individual stent-related events such as time to 
stent removal or exchange, forgotten stent and stent-
related complications, each stent procedure was treated 
as a separate episode. For patient-speci�c outcomes 
of survival and death with stent, analysis was carried 
out on an individual patient basis. For patients with 
multiple stent procedures the time from �rst stent 
placement to the time of death or last follow-up was 
used for analysis.

REsULts

Figure 1 outlines the patients and procedures in-
cluded in the study. Stent procedures comprised of a 
mixture of inpatient and outpatient requests for urgent 
and elective indications with an overall median wait 
time from request to procedure of 6 days (interquartile 
range: 3�20 days). Table 1 summarizes the outcomes 
following successful stent procedures.
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