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ABSTRACT
INTRODUCTION: Transurethral resection of the prostate 
(TUR-P) is the gold standard for treatment of severe lower 
urinary tract symptoms (LUTS) or urine retention. Some pa-
tients are unfit for surgery due to much co-morbidity and 
need alternative treatment. Intraprostatic stents are one 
example of minimally invasive treatment for LUTS. We pre-
sent our results for 27 consecutive intraprostatic stents.
MATERIAL AND METHODS: A retrospective chart review of 
all patients who had received an intraprostatic stent be-
tween January 2012 and December 2013 by the same sur-
geon at the Department of Urology, Roskilde Hospital, Den-
mark.
RESULTS: A total of 27 consecutive intraprostatic stents 
placed in 25 patients were reported. In all, 14 stents were 
still functioning at the end of follow-up after a mean 432.5 
days. Four patients had died of reasons unrelated to the 
stent with a functioning stent in situ after an average of 102 
days. A total of nine stents (33%) were removed in seven 
patients after a mean 165 days due to migration in two  
cases, infection in two cases, incontinence in two cases and 
retention in three cases. Residual urine was significantly re-
duced after placement of the stents. 72% of the patients 
avoided surgery or an indwelling catheter.
CONCLUSION: An intraprostatic stent can be an important 
option in highly selected patients with considerable co-mor-
bidity who are unsuitable for TUR-P.
FUNDING: not relevant.
TRIAL REGISTRATION: not relevant.

Lower urinary tract symptoms (LUTS) in men, mainly 
caused by benign prostatic hyperplasia (BPH), is a conse-
quence of increasing age [1]. Transurethral resection of 
the prostate (TUR-P) is the gold standard treatment for 
severe LUTS caused by BPH [2]. However, a number of 
co-morbidities, especially cardiovascular diseases, are 
correlated with age, which results in an increased risk 
for complications to anaesthesia [3]. The complication 
rate of TUR-P (resulting directly from surgery) is also ele-
vated in elderly patients [4]. Therefore, some patients 
are unfit for surgery and need to be treated with a per-
manent catheter. 

Five-alpha reductase inhibitors are a well-docu-

mented treatment of LUTS, especially in combination 
with alpha-1 adrenoreceptor antagonists [5, 6]. A num-
ber of minimally invasive treatments exist [2], but their 
outcomes have currently not reached the same success 
rate as that of TUR-P. The kind of treatment offered to 
the patients differs according to the individual depart-
ment with a large regional difference [7]. Two examples 
are transurethral microwave thermotherapy [8] and in-
traprostatic stents; the later have been available for 
three decades now [9]. 

We present our results from 27 consecutive intra-
prostatic stents.

MATERIAL AND METHODS
A retrospective chart review was performed including all 
patients who had received an intraprostatic stent be-
tween January 2012 and December 2013 by the same 
surgeon at the Department of Urology, Roskilde Hos-
pital, Denmark. The medical records were analysed and 
the following information was recorded: Indication for 
the stent insertion; how long stents remained in situ; 
reason for discontinuation and previous treatments. The 
indication was divided into two groups: “LUTS” and “re-
tention” depending on the condition prior to the inser-
tion of the stent. The LUTS group covered patients with 
severe LUTS who were still able to void, whereas the re-
tention-group covered patients with a permanent cath-
eter due to chronic or acute retention, see Table 1. 

In patients who were able to cooperate in further 
evaluation, the following were also noted: Danish 
Prostate Symptom Score (DAN-PSS); International 
Prostate Symptom Score (IPSS); flow measurement and 
residual urine. Patients in the LUTS group were evalu-
ated both before and after insertion of the stent, where-
as the evaluations were only done after insertion of the 
stent in patients with a permanent catheter.

The success criteria were defined as either a func-
tioning stent that remained in situ until end of follow-
up, or that the patient died with a functioning stent (due 
to reasons unrelated to the stent).

The intraprostatic stent
The surgeon had two brands of stents to choose from: 
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Memokath (Pnnmedical A/S) or Allium (Allium Medical). 
The stents used ranged in size from 30 mm to 80 mm.

The Memokath is composed of a nickel-titanium al-
loy with a thermal shape-memory effect. At the begin-
ning of the procedure, the stent is a straight coil, mount-
ed on a flexible cystoscope. The distal end of the stent 
expands into a cone shape when flushed with hot water 
(45 °C or above) to prevent migration. When flushed 
with cold water (10 °C or below), the stent becomes  
super-soft and can be easily retracted with a foreign 
body forceps. 

The Allium stent is inserted by use of a delivery tool 
with a Thiemann tip. The stent is self-expanding and has 
a bulbar anchoring segment to prevent migration. It can 
be removed cystoscopically by grasping the distal end of 
the wire with a strong foreign body forceps.

The stents used in the study were as follows: 
Memokath 30 mm (n = 3), Memokath 40 mm (n = 4), 
Memokath 50 mm (n = 4), Memokath 60 mm (n = 6), 
Memokath 70 mm (n = 3), Allium 60 mm (n = 4), Allium 
65 mm (n = 2) and Allium 80 mm (n = 1).

Placement procedures
The majority of the stents were placed as part of an out-
patient treatment regimen. The patients were in a su-
pine position, and local anaesthesia in the form of In-
stillagel (a gel containing chlorhexidine gluconate and 
lidocaine hydrochloride) was applied endourethrally. 
The procedures began by inspecting the urethra with a 
flexible cystoscope, and the length of the prostatic ur-
ethra was measured from the bladder neck to the vero-
montanum. To compensate for the straightening of the 

urethra done by the cystoscope, a stent 5-10 mm longer 
than the length of the prostatic urethra was chosen and 
placed according to the description above. All patients 
had to void before they left the hospital. Prophylactic 
antibiotic in form of Penomax 400 mg, three times a day 
for three days was given.

When incontinence technique was used, a stent 15-
20 mm longer than the length of the prostatic urethra 
was chosen to traverse the urethral sphincter, thereby 
making the patient incontinent.

Trial registration: not relevant.

RESULTS 
A total of 27 intraprostatic stents were placed in 25 pa-
tients. The mean age was 73 years (range: 51-92 years). 
In all 40% (10 out of 25) had major cardiovascular co-
morbidities and 32% (8 out of 25) suffered from demen-
tia or severe mental illness. The success rate is listed in 
Table 1. At follow-up, the stents had remained in situ for 
a mean 294 days (median 154 days, range 7-735 days). 
Nine (33%) of the stents were removed after a mean 
165 days (median 123 days, range: 6-359). Fourteen 
stents were still functioning at the end of follow-up after 
a mean 432.5 days (median 474 days, range: 124-735 
days). Four patients had died from reasons unrelated to 
the stent with a functioning stent in situ after an aver-
age of 102 days (median: 109 days, range: 37-154 days).

The indications for the intraprostatic stents are  
listed in Table 1. 

A total of 15 patients (60%) had previously been 
treated medically with α-receptor blockers or 

TABLE 1

Demographic distribution of patients divided into the lower urinary tract symptoms group and the re-
tention group.

LUTS Retention

Age, mean, yrs 67 76 

Stents, patients, n 9, 7 18, 18

Known prostate cancera, n (%) 1 (14) 1 (5.6)

Previous medical treatmentsa, n (%) 5 (71) 10 (56)

Patients with no co-morbiditya, n (%) 5 (71) 10 (56)

Dementiaa, n (%) 1 (14) 7 (39)

Incontinence technique, n (%) 0 4 (22)

Subsequent removal, n (%) 4 in 2 patients (44) 5 (28)

Time to removal, mean/median (range), days 195.5/208.5 (6-359) 139.8/123 (7-335)

Time the functioning stents had been in situ  
at end of follow-up, mean/median (range), days

298.3/215 (124-639) 486.2/559 (138-735)

Success rateb, n (%) 5 (71) 13 (72)

Died with stent in situ, n (%) 1 (11) 3 (17)

LUTS = lower urinary tract symptoms. 
a) The same patients may appear more than once in the various groups. 
b) Patients who had either a functioning stent at the end of follow-up or who died with a functioning 
stent in situ.

FIGURE 1

X-ray of the abdomen displaying the intraprostatic stent dislocated to the 
bladder. The patient has a transurethral catheter in situ.
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5-α-reductase inhibitors or a combination without ef-
fect, and two patients (8%) had previously undergone 
TUR-P.

In four patients, who were all bed-bound and suf-
fered from either dementia or severe mental illness and 
severe co-morbidity, the intraprostatic stent was in-
serted using the incontinence technique. Among these, 
one stent was removed after 140 days. 

In total, nine stents were removed in seven pa-
tients; in three patients the stents were inserted due to 
their own interest (the patients feared complications to 
TUR-P, especially in form of erectile dysfunction), and 
these patients could have been candidates for TUR-P. 
The stents were removed after 94, 328 and 359 days. 
Two patients had a subsequent stent inserted. In one 
patient, the second stent was removed as well after 89 
days. One patient with previous TUR-P had the stent re-
moved after six days. One patient with the incontinence 
technique is mentioned above. The main reasons for re-
moving stents were migration in two cases, infection not 
responsive to antibiotic in two cases, incontinence in 
two cases and retention in three cases. Figure 1 shows 
migration of a stent after insertion of a bladder catheter.

There were no serious complications (clavian score 
≤ 2) [10] to either insertion or removal of the stents. 
Minor haematuria was common for a couple of days  
after the procedures, but resolved spontaneously in all 
cases.

The clinical evaluations regarding flow, residual 
urine, and the questionnaires IPSS and DAN-PSS were 
only used sporadically due to lack of compliance, mainly 
in patients with dementia; see Table 2. For the LUTS-

group, residual urine on average declined by 282 ml, 
from 298 ml before the insertion of the stent to 16 ml 
after, p = 0.0342. The flow increased similarly by 4.7 ml/
sec from 6.3 ml/sec prior to insertion of the stent to 11 
ml/sec after, p = 0.52. The symptom score declined by 
15.5 points on the IPSS from 26.5 points before the stent 
to 11 points after, p = 0.11 and, similarly, the DAN-PSS 
declined 29 points from 43.3 before insertion to 14.3 
points after p = 0.4. 

DISCUSSION
Intraprostatic stents are a well-recognised alternative to 
a urethral catheter. 

A wide inhomogeneous range of intraprostatic 
stents exists, and it is difficult to compare the results 
from the existing studies because different stents are 
used, different study designs and different success cri-
teria. Some of the stents are no longer commercially 
available - in some cases due to a high migration rate, 
and in other cases due to patient discomfort and lack of 
significant effect [11].The success rate for the different 
stents varies in international studies from 25% [12] to 
86% [13]. However, the success criteria differ according 
to the different stents. The AbbeyMoorSpanner pros-
tatic stent is designed to function for three months; and 
in the study of Grimsley et al [14], the success criteria 
was that the patients were able to tolerate stent re-
moval and replacement every three months.

In some studies, including our study, the stents 
were used as a permanent alternative to both TUR-P 
and catheter, and the success criteria were either a 
functioning stent that remained in situ until end of fol-

TABLE 2

Evaluation of the patients in both the lower urinary tract symptoms group and the retention group. The patients in the retention group all had a catheter prior to insertion of the  
intraprostatic stent and were therefore only evaluated after insertion of the stent.

Flow, ml/s Residual urine, ml IPSS DAN-PSS

pre-operative post-operative pre-operative post-operative pre-operative post-operative pre-operative post-operative

LUTS 
(N = 7)

p-valuea       0.52       0.034       0.11       0.4

n 6 2 6 2 2 3 3 3

Mean 6.3 11 298 16 26.5 11 43.3 14.3

Median 5 11 239 16 26.5 12 56 16

Range 3-13 10-12 47-850 12-20 26-27 6-22 17-57 0-27

Retention  
(N = 14)b

n – 4 – 7 – 3 – 2

Mean – 11.5 – 76.4 – 11.7 – 3.5

Median – 10 – 23 – 6 – 3.5

Range – 5-21 – 0-300 – 5-24 – 3-4

LUTS = lower urinary tract symptoms; DAN-PSS = Danish Prostate Symptom Score; IPSS = International Prostate Symptom Score. 
a) p > 0.05 not significant. 
b) The patients with incontinence technique were not followed after the insertion of the stent.
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low-up or that the patient died with a functioning stent 
[15]. Other stents were meant to be a temporary solu-
tion, and the success criteria were modified to fit their 
usage. Temporary stents can, for example, be used diag-
nostically in evaluation of the patient’s ability to void  
before making the decision concerning TUR-P or implan-
tation of a permanent stent, or can be used as an alter-
native to a catheter until the patient becomes fit for sur-
gery (i.e. after a cardiovascular disease) [9, 12].Because 
the intraprostatic stents were generally used in cases in 
which TUR-P was considered too risky, no randomised 
trial exists to evaluate the results and complications in 
these two treatments. Instead, some studies compare 
the results of the stents indirectly with the results of 
TUR-P, but this is done retrospectively and there are  
major differences between patient cohorts [15].Besides 
benign conditions, intraprostatic stents have also been 
used with considerable success in men with a prostate 
cancer occluding the urethra [16], or as a treatment for 
posterior urethral stricture after radical prostatectomy 
or radiation therapy for prostate cancer [17]. In our 
study, two patients were diagnosed with prostate can-
cer and treated with androgen deprivation therapy. The 
rest had infravesical obstruction due to benign condi-
tions, predominantly due to BPH.

The long-term results of the first generations of 
Memokath showed a success rate of 66% in the first 
year [18]. The second generation of Memokath, first de-
scribed in 1993, showed an even more promising result 
with a short-term success rate of 83% [19]. The largest 
study to date on Memokath was carried out by Perry et 
al [15]. In more than 200 men with up to eight years of 
follow-up, the study reported a success rate of 77% and 
estimated that in their patient population, the patients 
were more likely to die with the stent in situ than to out-
live the usefulness of the stent [15]. Our study had a 
comparable outcome with a success rate of 72%.

Previous studies have shown that it is possible to 
ele vate the success rate by repositioning the stent in 
some cases of migration [20]. In our cohort, reposition-
ing of stents was not a standard procedure. 

The amount of residual urine decreased signifi-
cantly after insertion of the stent. Maximum flow of 
urine increased and symptom score decreased, but this 
was not statistically significant. This may be due to the 
small sample size and the fact that the response rate to 
the symptom score questionnaire was poor, mainly be-
cause many of the patients were either not physically or 
mentally able to perform the evaluations.

The weakness of this study is its retrospective de-
sign with a small number of patients and a poor ques-
tionnaire response rate, which can be explained by a 
high percentage of elderly patients in our cohort. 

CONCLUSION
Insertion of prostatic stent is safe and can be performed 
as an outpatient procedure. In our study, 72% of pa-
tients avoided surgery or an indwelling catheter owing 
to the intraprostatic stent. An intraprostatic stent can be 
an important option in highly selected patients who are 
unsuitable for TUR-P. 

CORRESPONDENCE: Katrine Schou-Jensen, Urologisk Afdeling, Roskilde Hos-
pital, Køgevej 7-13, 4000 Roskilde, Denmark. E-mail: katrinesj@hotmail.com.

ACCEPTED: 20 August 2014.

CONFLICTS OF INTEREST: none. Disclosure forms provided by the authors 
are available with the full text of this article at www.danmedj.dk. 

LITERATURE
1. Rosen R, Altwein J, Boyle P et al. Lower urinary tract symptoms and male 

sexual dysfunction: the multinational survey of the aging male (MSAM-7). 
Eur Urol 2003;44:637-49.

2. Thiruchelvam N. Surgical therapy for benign prostatic hypertrophy/
bladder outflow obstruction. Indian J Urol 2014;30:202-7.

3. Corcoran TB, Hillyard S. Cardiopulmonary aspects of anaesthesia for the 
elderly. Best Pract Res Clin Anaesthesiol 2011;25:329-54.

4. Brierly RD, Mostafid AH, Kontothanassis D et al. Is transurethral resection 
of the prostate safe and effective in the over 80-year-old? Ann R Coll Surg 
Engl 2001;83:50-3.

5. McConnell JD, Roehrborn CG, Bautista OM et al. Medical Therapy of 
Prostatic Symptoms (MTOPS) Research Group. The long-term effect of 
doxazosin, finasteride, and combination therapy on the clinical 
progression of benign prostatic hyperplasia. N Engl J Med 
2003;18;349:2387-98.

6. Roehrborn CG, Siami P, Barkin J et al. The effects of combination therapy 
with dutasteride and tamsulosin on clinical outcomes in men with 
symptomatic benign prostatic hyperplasia: 4-year results from the 
CombAT study. Eur Urol 2010;57:123-31.

7. Nørby B, Nielsen KK. Surgical treatment of benign prostatic hyperplasia in 
Denmark 1993-2003. Ugeskr Laeger 2007;169:1898-901.

8. Aagaard MF, Niebuhr MH, Jacobsen JD et al. Transurethral microwave 
thermotherapy treatment of chronic urinary retention in patients 
unsuitable for surgery. Scand J Urol 2014;48:290-4.

9. Rouprêt M, Misraï V, de Fourmestraux A et al. Clinical relevance of urethral 
stents (Urospiral 2™) placement in patients with prostatic obstacle and 
concomitant high-risk surgical status or neurological diseases: a feasibility 
and safety study. Neurourol Urodyn 2011;30:374-9.

10. Dindo D, Demartines N, Clavien PA. Classification of surgical complications: 
a new proposal with evaluation in a cohort of 6336 patients and results of 
a survey. Ann Surg 2004;240:205-13.

11. McNamara ER, Webster GD, Peterson AC. The UroLume stent revisited: 
the Duke experience. Urology 2013;82:933-6. 

12. Goh MH, Kastner C, Khan S et al. First experiences with the Spanner™ 
temporary prostatic stent for prostatic urethral obstruction. Urol Int 
2013;91:384-90.

13. Bozkurt IH, Yalcinkaya F, Sertcelik MN et al. A good alternative to 
indwelling catheter owing to benign prostate hyperplasia in elderly: 
memotherm Prostatic Stent. Urology 2013;82:1004-7.

14. Grimsley SJ, Khan MH, Lennox E et al. Experience with the spanner 
prostatic stent in patients unfit for surgery: an observational study. J 
Endourol 2007;21:1093-6.

15. Perry MJ, Roodhouse AJ, Gidlow AB et al. Thermo-expandable 
intraprostatic stents in bladder outlet obstruction: an 8-year study. BJU Int 
2002;90:216-23.

16. Song HY, Kim CS, Jeong IG et al. Placement of retrievable self-expandable 
metallic stents with barbs into patients with obstructive prostate cancer. 
Eur Radiol 2013;23:780-5. 

17. Erickson BA, McAninch JW, Eisenberg ML et al. Management for prostate 
cancer treatment related posterior urethral and bladder neck stenosis 
with stents. J Urol 2011;185:198-203.

18. Nordling J, Ovesen H, Poulsen AL. The intraprostatic spiral: clinical results 
in 150 consecutive patients. Urol 1992;147:645-7.

19. Poulsen AL, Schou J, Ovesen H et al. Memokath: a second generation of 
intraprostatic spirals. Br J Urol 1993;72:331-4.

20. Sertcelik MN, Bozkurt IH, Yalcinkaya F et al. Long-term results of 
permanent urethral stent Memotherm implantation in the management 
of recurrent bulbar urethral stenosis. BJU Int 2011;108:1839-42. 


