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INTRODUCTION

Ureteric strictures are difficult to treat. The diagnosis
may be delayed in the presence of two functioning
renal units as one kidney may silently lose its function
due to progressive asymptomatic obstruction. The
late presentation may therefore result in a significant
atrophy of renal parenchyma. The etiology differs
between patients. A wide range of treatment options
from long-term stenting to open or minimally invasive
correction can be considered. The relative rarity
of this condition has resulted in limited published
data on its management. Most studies are single arm
and retrospective, based on personal experience.
Randomized trials are sparse.

Metallic stents have been considered as an alternative
to long-term JJ stents in the management of ureteric
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Metallic stents in the management of ureteric strictures
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Management of ureteric strictures is a challenging task. Subtle presentation, silent progression and complex aetiology may
delay diagnosis. A wide range of available treatment options combined with the lack of adequate randomised trials has led
to the introduction of personal bias in the management of this difficult group of patients. Metallic ureteric stents offer an
alternative to the conventional treatment modalities. A review of the currently available metallic stents and their role in
the long-term management of ureteric strictures is presented. Materials used in the manufacture of indwelling urological
devices are evolving all the time. Improved endo-urological techniques combined with new devices made from better
compounds will continue to improve patient experience.

strictures. A wide variety of such stents have become
available during the past two decades. Their resilience
to compression can intuitively lead to long-term patency
compared with conventional JJ stents.! This may reduce
the need for frequent stent changes. It may also offer
an improvement in the quality of life for patients with
chronic ureteric obstruction caused either by malignancy
or recurrent benign conditions.*?!

This article provides an overview of the current literature
on the role of metallic stents in the management of ureteric
strictures.

Methodology

A review of the published articles on the subject of metallic
stents from 1991 to 2013 has been used to assess their current
place in the long-term management of ureteric strictures.
Pubmed and Medline databases were searched for relevant
articles published in peer review journals. Studies with
an adequate number of patients and follow-up of over 12
months have been selected.

The author’s personal experience with the Memokath 051
stent over the past 16 years has also been included.

Location of Strictures

Ureteric strictures can develop at different locations.
While data on the location of such strictures is scarce in
the world literature, in my personal experience, they are
more frequent in the lower third of the ureter. However,
they can be located at multiple sites, may extend over a
long segment and can be bilateral. They may also develop
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at uretero—ileal anastomosis following cystectomy (in
the conduit or following an orthotopic reconstruction),
after an uretero—neo—cystostomy following implantation
during renal transplantation or repair of severe ureteric
trauma. Ureteric strictures can also develop following
trans-uretero—ureterostomy, uretero—calycostomy,
uretero—sigmoidostomy™ and following pyeloplasty for
PU]J obstruction.

Classification

Ureteric strictures can be broadly sub-divided into two
groups based on the etiology — recurrent benign and
malignant. This division is important as the management
options may differ in each group. Issues such as quality of
life, longevity, salvage treatment options and prolonged
duration of follow-up would determine the choice of the
treatment modality.

Ftiology

Benign ureteric strictures

Benign ureteric strictures usually result from trauma or
inflammatory conditions. The most frequent cause of
ureteric injury is iatrogenic. The exponential increase in the
number of diagnostic as well as therapeutic ureteroscopies
led to an initial rise of ureteric strictures. Ureteric trauma
had been reported in about 2% of procedures.>® However,
the incidence is falling with the advent of smaller scopes
and improved training.”? However, risk factors such as stone
impaction may increase this risk.® This may be compounded
if the procedure is prolonged or is associated with ureteric
trauma.”!

Gynecological, obstetric and colo-rectal procedures can
lead to ureteric trauma, which leads to the formation of
strictures.'®! Chronic ureteric obstruction can also be
caused by retroperitoneal fibrosis, recurrent UP] obstruction,
operations on the ureter such as repairs following trauma or
implantation following renal transplantation.!'”

Ureteric strictures may also be caused by other benign
conditions such as endometriosis, tuberculosis!’!¥ and
bilharziasis.!®]

Malignant ureteric obstruction

Ureteric obstruction may occur due to malignancy, arising
from the urothelium of the ureter itself or by the invasion
or extrinsic compression by other malignancies arising from
the bladder, prostate, colon, ovary or the endometrium.

Retroperitoneal lymphadenopathy caused by lymphomas,
malignancies of the prostate, bladder and other organs can
also lead to extrinsic ureteric compression.

Endorological Management of Ureteric Strictures

Initial treatment
The first step in the management of any ureteric stricture
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is the decompression of the obstructed kidney. This may
be achieved by insertion of a conventional JJ stent or per-
cutaneous nephrostomy tube.

The selection of the most appropriate method of
decompression is based on the clinical condition of the
patient, morbidities, severity of renal impairment, electrolyte
abnormalities and presence of sepsis. It may be modified by
the local protocols and availability of an interventional
radiologist, severity of renal impairment and electrolyte
abnormalities.

Although the published literature suggests little difference
between the outcome and costs involved, the choice between
insertion of a nephrostomy tube and JJ stenting is often based
on clinical judgment, characteristics of obstruction and
logistical factors.!'s!

Definitive treatment

There is a lack of consensus regarding the definitive long-
term management of ureteric strictures. The choice of
treatment ranges from indwelling JJ stents, nephrostomy
tube drainage, metallic stents, extra-anatomic stenting,
open, laparoscopic or robotic corrections, urinary diversions
or nephrectomy.

Principles of Management

The long-term management of ureteric strictures needs
careful planning. This requires a full understanding of the
underlying pathology that led to the stricture, longevity of
the life and the impact of treatment on the quality of life.
The latter is more significant in benign strictures as they
recur and the negative impact on patient’s quality of life
due to JJ stents cannot be underestimated.

Strictures caused by malignancy need additional
considerations.l'”’ The decision to consider the initial
decompression needs to be taken with care as renal failure
due to obstructive uropathy may be a terminal event in
some patients with advanced malignancy. It could perhaps
be a more appropriate form of palliation in a small cohort
of patients.

Consideration should be given to the patient co-morbidity,
performance status and the nature of the underlying
malignancy and salvage therapy options. Longevity of life
and patients’ own views too must to be taken into account.

Urological Considerations

It is essential to get comprehensive information about
the stricture as well as the patient before planning the
management of a ureteric stricture. The exact location and
the length of the stricture must be delineated with the use
of appropriate imaging. A combination of a conventional
intravenous urogram, computed tomography or magnetic
resonance imaging scans will yield valuable information.
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A retrograde study, which can be combined with an
antegrade pyelogram in the presence of a nephrostomy, is
complimentary.

Multiple strictures at different levels can pose a problem
if discovered unexpectedly while undertaking a definitive
procedure. The reasons behind previous (failed) attempts
to correct the stricture should be studied as this may alter
the choice of treatment.

Access

Access to the strictured segment needs to be planned.
Although retrograde access through a cystoscope is more
conventional, it may not be suitable for a small cohort of
patients. Tight strictures, especially located in the upper
ureter, can be difficult to negotiate from below. A proximal
access through a nephrostomy tube is often useful. This
will also allow the urologist to undertake the rendezvous
procedure if necessary. This form of access is essential in
patients with urinary diversions, especially ileal conduits.
Approaching the uretero—ileal anastomosis through the ileal
conduit can be exceedingly difficult. Placement of a guide
wire via a nephrostomy tube down the ureter, past the
stricture, into the conduit and its retrieval with the help of
a cystoscope passed through the conduit helps to establish
a safe access (a “skin-to-skin” guide wire). This enables
the surgeon to place a suitable stent across the obstructed
segment safely without the loss of access.

Choice of Stents

Conventional options

Insertion of a single or a double ] stent over a guide wire
placed across the obstructed segment of the ureter is expected
to maintain upper tract decompression.

However, the commitment of the urologist does not
end here. A complete resolution of ureteric strictures
is rarely achieved by the use of a JJ stent. Recurrence is
inevitable after removal of the stent, as the maturation of
scar tissue will result in re-obstruction. Strictures caused by
malignancy rarely resolve. The patient therefore is rendered
“stent dependent.” This leads to the inevitable morbidity,
which includes encrustation, irritative lower urinary tract
symptoms, hematuria, urinary sepsis, migration and an
overall reduction in the quality of life. Loss of earnings due
to absence from work may be an important consideration.

Drainage across JJ stents is often inadequate. Extrinsic
compression of a conventional poly tertra fluoro ethylene
(PTFE) stent may occur in malignancy™® and can lead to
re-obstruction.

Alternative Options

The use of two ] stents

The use of two JJ stents in the same ureter (tandem stents)
has been described.'” The concept is based on providing
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additional drainage with the lumen of the second stent
as well as the extra space between the two stents and the
ureteric wall. However, this procedure can be technically
difficult and worsen the stent-related morbidity.

Metallic stents

Metallic stents have been considered as an alternative to
the JJ stents for several reasons. Their strength resists the
compressive force of the stricture and prevents collapse
of the stent lumen. They are purported to have a longer
“life span” due to their prolonged patency rates. Segmental
stents are designed to not enter the bladder, and may be of
additional benefit.

Wallstent (Wallstent, Schnerder, Bulach, Switzerland)
Segmental metallic stents have been in vogue for a long time.
The first such successful stent was the Wallstent!®”! [Figure
1]. Made from a stainless steel wire mesh, it is inserted either
in a retrograde or an antegrade manner and left across the
obstructed segment. Patency rates up to 45% were achieved.
1921 However, stent occlusion due to tumor in-growth as
well as “overgrowth” was observed.””’ Removal of these
stents is difficult.

Several other metallic ureteric stents have been reported
since. The currently available stents include Memokath
051,2 Resonance,'*® Allium™?¥ and Uventa® The common
feature of these stent is the metal used in the manufacture
of all these devices. It is the alloy of nickel and titanium -
NiTinol. NiTinol has been shown to be biocompatible. It is
soft, yet strong. Therefore, the stents made from this alloy
can be packed in a small shape, which is easy to introduce
in the ureter. Its strength resists compression. Both these
characteristics make it ideal in the design of ureteric stents.

Memokath 051 (PNN [formerly Engineers and Doctors],
Copenhagen, Denmark)

The Memokath 051 stent [Figure 2] is made from a single
wire of NiTinol and has a funnel shape. Packed in a
cylindrical shape, the shaft expands to 10.5 FG while its
wide proximal end expands to 22 FG when exposed to 55°C.
The duel-expansion variety has expanded ends on either
side that reach a diameter of 22FG. It can be inserted in a
retrograde manner through a cystoscope or ante-gradely
through a nephrostomy tube after dilatation of the tract to
14FG. These stents are available in fixed lengths of 3, 6, 10
and 15 cm. Tailor-made longer lengths can be manufactured
for individual patients.

Allium (Allium Medical, 2 Ha’Eshel St, Caesarea Industrial
Park South, 38900 Israel)

The Allium stent [Figure 3] is cylindrical in shape and has

a distal coil that is retained in the bladder. It is constructed
from a “ribbon,” which in itself is a sandwich of the NiTinol
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Figure 1: Wallstent

Figure 3: Allium stent
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Figure 5: Resonance stent

wire placed between two layers of PTFE. Packed in a narrow
cylindrical shape, it is inserted through its dedicated delivery
catheter. Once the catheter is withdrawn, the stent expands
to its pre-determined shape with a diameter between 24 and
30FG. These are available in 8 and 10 cm lengths.
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Figure 2: Memokath 051 stent

Figure 4: Uventa stent
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Figure 6: Technique of removal of Memokath 051 (a)

Uventa (Gojeong-ro, Wolgot-myeon, Gyeonggi-do, South
Korea)

The Uventa stent [Figure 4] is based on a similar concept. A
NiTinol mesh design is sandwiched between two layers of
PTFE sheets. Its cylindrical shape has a diameter of 7, 8 or
10 mm and is available in lengths between 6 and 12 cm. It is
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designed to stay in the ureter, with its distal end protruding
in the bladder. This stent too is packed in a compressed form
and is delivered through a dedicated sheath.

Resonance (Cook Medical Inc, Bloomington, IN, USA)

The Resonance stent [Figure 5] in reality is a solid JJ stent.
As it has no lumen, it is delivered into the renal pelvis and
the ureter through the lumen of a wide ureteric catheter.
As the catheter is withdrawn, the stent coils into a JJ stent.
The urine is expected to drain by the side of the stent.

Patency rates from 45% to 55% have been reported with
the Wallstent."*) However, most studies are limited by a
small number of patients and a short-term follow-up.1*
Re-obstruction due to tumor in-growth has been reported,
which makes additional procedures necessary.

Figure 7: Technique of removal of Memokath 051 (b)

Colo-rectal 21 Post-radiation 16
Ca cervix 8 latrogenic 14
Ca uterus 3 lleal conduit (ischemic) 4
Ca prostate 3 Endometriosis 2
Lymphoma 2 RPF 3
Ca breast 2 Post-AAA 3
TCC bladder 2 Recurrent PUJ 2
TCC ureter 2 Post-transplant 1
Ca pancreas 2
Ca vagina 1
Ca ovary 1
Cavulva 1
Ca appendix 1
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The published literature on Resonance stent in the
management of ureteric strictures suggests that it is
moderately effective.?3 However, it has been shown
to be ineffective in pediatric practice.®” Tight occlusion
of the ureteric lumen by malignant process, coupled with
the lack of a stent lumen, is the most likely cause of failure
in patients with malignant ureteric obstruction. A high
incidence of migration has been reported when placed in
the ileal conduits.”

There is limited published data on the Allium and Uventa
stents, which precludes adequate comparison of these
devices with other stents. Patency rates from 28% to 100%
have been reported. However, longevity of this cannot be
ascertained.™?% These studies are retrospective, short-term
and single center.

The Memokath 051 stent has been in use from 1996. Patency
rates from 90% to 100% have been achieved. Migration rates
between 14% and 20% have been reported. An improvement
in quality of life has been maintained in both benign as well
as malignant ureteric strictures.>*334

The Memokath 051 stent appears to be effective in
maintaining upper tract decompression, and offers an
improved quality of life in patients with malignant ureteric
obstruction. It also seems to offer a good alternative to JJ
stents or open surgery in selected benign strictures.**3*

Between 1996 and 2013, a total of 130 stents were inserted
(94 patients) [Tables 1 and 2] in the management of ureteric
strictures. The majority of the strictures were in the lower

Lower 1/3 69

Lower + middle 1/3 22

Middle 1/3 18

Upper 1/3 7

Total 5

PUJ

Conduit 4

Total 130

Stents with Patients alive - Patients now dead -
follow-up (53/94) 41 (43.6%) 44 (46.8%)
Functioning 33 (35.1%) 32 (34%) - till death
Removed 8 (8.5%) 12 (12.7%) - before death
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ureter.

Initial satisfactory experience with malignant ureteric
obstruction led to the introduction of these stents in the
management of recurrent benign strictures. As shown in
the tables, 49 patients underwent Memokath stent insertion
for malignant and 45 for benign pathology. Forty-two males
and 52 females between the ages of 12 and 90 years (median,
60.4 years) were included. The stricture criteria for inclusion
in the study were failure of conventional open or endo-
urological a procedures and the need for improved quality
of life. In nine patients, the duel expansion Memokath stent
was used.

A standard protocol was followed for the stent insertion,
anesthesia, antibiotic prophylaxis and follow-up.

Pre-operative assessment including renal function tests,
urine culture and cardio-respiratory functional evaluation
was undertaken. All procedures were performed under
general anesthesia, with the patient in a lithotomy position.
Intravenous Gentamicin was injected at the beginning
of the procedure. The patients were sent home with oral
Amoxicillin for 5 days. With the exception of two patients
who were discharged on the day of the procedure, all other
patients were sent home the next day. A urethral catheter
was left overnight. The imaging protocol included a plain
abdominal X-ray on the day after the procedure, followed
by an IVU at 6 weeks. Subsequent imaging was combined
with the requirement of the oncologists and included CT
or MRI scans as necessary and MAG III renography at 3
monthly intervals. A urine culture and renal function was
assessed at each visit.

With a median follow-up of 18 months (range 3—69 months),
all patients reported an improvement of their quality of
life. This was due to the lack of lower tract symptoms,
reduced need for re-admission for change of stents and
an un-interrupted life away from the hospital. Migrations
were noted in eight patients (8.7%) and re-insertions were
necessary in 18 patients (19%) due to progression of the
disease proximal or distal to the stent. Re-insertions were
also necessary in five patients (5%) due to other reasons such
as incorrect placement, encrustation and re-obstructions.

The current status of the stents inserted to date is included in
Table 3. Stent migration was noted in two patients with UP]J
obstruction, one patient with retro-peritoneal fibrosis, two
patients with post-radiotherapy strictures and two patients
with uretero—ileal anastomoses. The stent migrated in one
patient with non-Hodgkin’s lymphoma after the lymph
nodal mass shrank following chemotherapy. He did not
require further stenting.

Re-insertion in previously well-placed stents was necessary
due to progression of malignancy in three patients with
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prostate cancer. The remaining patients who required re-
insertions due to the progression of the tumors had colo-
rectal, gynecological, breast and pancreatic carcinomas.

The development and the severity of encrustation of this
stent in the author’s series varied from 6 to 156 months.
Table 3 shows the current results of our experience.

THE TECHNIQUE OF MEMOKATH STENT REMOVAL

The NiTinol used in the manufacture of the Memokath
stents is unique. It has a thermal shape memory - it deforms
and softens when cooled below 10°C and recovers its
original, undeformed shape at the body temperature (which
is above its "transformation temperature").

Ureteroscopy is performed with pre-cooled irrigation
fluid [Figure 6]. Therefore, the irrigant fluid kept in a
conventional refrigerator overnight is adequate, as it will
bring the temperature down to 4°C. The lower end of the
stent is held in a grasping forceps and gently withdrawn.
The metal will soften and the stent coil will un-ravel [Figure
7]. The entire stent can be removed through the urethra as
an uncoiled wire.

It is vital to maintain the temperature of the entire stent
below 10°C to ensure softening. Re-warming and rigidity
of the material is very rapid due to the body temperature.
Hence, a ureteric catheter may need to be inserted through
the lumen of the stent to its upper end to allow injection
of cold saline during removal. This technique is especially
important in longer versions of this stent as the upper end
is likely to get warm and re-expand while withdrawing the
distal end. This can lead to ureteric trauma.

The entire process of softening and hardening is very rapid
and takes a few seconds.

CURRENT INDICATIONS FOR METALLIC URETERIC
STENTS

Because of the paucity of published data and the lack of
randomized trials, there is a degree of reluctance to consider
metallic stent in the management of ureteric strictures.
The other factors that limit the use of these stents include
lack of availability, the cost of these devices as well as the
complexity of management.

The current literature suggests that these stents are
suitable for ureteric obstruction caused by malignancy.
The improvement in quality of life, reduction in the need
to re-admit patients for repeated stent changes and effective
maintenance of upper tract decompression are some of the
benefits of metallic stents. They are more cost-effective if
the patient has a life expectancy of over 6 months (personal

Indian Journal of Urology, Jan-Mar 2014, Vol 30, Issue 1



experience).

Metallic stents may be suitable as a part of palliative care
in patients with advanced malignancy and a short life
expectancy, as there is a significant reduction in the stent-
related morbidity.

These stents also have an important place in the management
of recurrent benign strictures that have failed conventional
treatments. Open (or minimally invasive) reconstructive
techniques too have associated morbidity, which may not
be acceptable to a patient. The option of metallic ureteric
stents should be considered as an alternative in this group
of patients.

TIPS, TRICKS AND PERSONAL OBSERVATIONS

The techniques of metallic stent insertions are broadly
similar to those applied during conventional stenting.
However, one needs to be aware of a few variations and
specific technical considerations during the insertion and
removal of these stents. Some clinical settings require special
attention.

There is a presumed reduction in the rate of encrustation
associated with segmental metallic stents due to the lack
of stasis. However, poor renal function with reduced
glomerular filtration rate in the kidney of a stented ureter
has been shown to increase the chance of encrustation
(personal experience). The author prefers to avoid insertion
of metallic stents if the split function is reduced below 15%.

Metallic stents are more likely to encrust in patients with
concurrent or previous uro-lithiasis. Hypercalicuria is a
likely cause for this phenomenon (personal observation).

Memokath 051 stents have a higher probability of migration
in patients with retroperitoneal fibrosis and uretero—pelvic
junction obstruction. Perhaps failure of the scar tissue to
“grip” the stent effectively results in early migration. This
complication group can be reduced with the use of the duel
expansion Memokath 051 stent.

Ureteric strictures following cystectomy pose a difficult
problem. These develop at the site of the uretero—ileal
anastomosis in the conduit or the orthotopic reconstruction.
The stent needs to protrude into the conduit or the neo-
bladder to be effective. The incidence of encrustations
and migrations of metallic stents is much higher (personal
experience).

Some of these stents (Allium and Uventa) are available in
fixed lengths, which precludes their use in patients with

longer strictures.

Removal and re-insertion may become necessary due to
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migration, encrustation, tumor progression or patient
intolerance. It is important to be familiar with the technique
and feasibility of removal of these stents.

Limitations of Metallic Ureteric Stents

As one can expect, metallic ureteric stents are not a panacea
for the treatment of ureteric strictures. They provide a useful
alternative to long-term JJ stents and open or minimally
invasive corrective surgery. However, complications and
failures have been reported.

Metallic ureteric stents are not entirely free from migration
and encrustation.

Re-obstruction can occur due to these complications.
Recurrence or progression of malignancy can also necessitate
revision surgery. Lack of randomized studies comparing
metallic stents with conventional JJ stents or indeed with
another metallic stent restricts their scientific evaluation.
There is a wide variation in the cost of these devices. The
benefit gained in the quality of life and reduction in the
need to hospitalize the patient for repeated stent changes
needs to be compared.

Indications for Metallic Ureteric Stents

The literature suggests that metallic ureteric stents
are superior to conventional JJ stents in the long-term
management of ureteric strictures. They provide a longer
duration of upper tract decompression, reduce the need
for frequent changes thus reducing the cost of health care
and an improvement in the quality of life in patients with
malignant ureteric strictures. They are cost-effective if the
patient has a reasonable life expectancy.

They also have a place in selected recurrent benign ureteric
strictures that are refractory to conventional treatments,
especially in patients with severe co-morbidity or those who
are unwilling to undergo reconstructive surgery.

CONCLUSION

Metallic stents offer an alternative to conventional JJ
stenting in patients with recurrent benign and malignant
ureteric obstruction. They also provide an alternative to
corrective open or minimally invasive surgery in patients
who are unfit, unwilling or unsuitable to undergo these
procedures. Segmental metallic stents also lead to a genuine
improvement in the patients symptoms and hence have a
role to play in patients with advanced malignancy.
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