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ABSTRACT

Objective: To report our experience in percutaneous nephrolithotomy and endoscopic urinary tract stone surgery in patients
with urinary diversion or vesicostomy.

Material and Method: Data of 21 patients with urinary diversion or vesicostomy who underwent surgery for urinary tract
stones in our clinic between January 2008 and January 2020 were retrospectively analyzed. Eight patients (38%) underwent
percutaneous nephrolithotomy, 2 patients (9.5%) underwent antegrade flexible ureteroscopy, 4 patients (19.0%) underwent
retrograde semi-rigid or flexible ureteroscopy, 5 patients (23.8%) underwent retrograde pouch lithotripsy and 2 patients (9.5%)
underwent percutaneous cystolithotripsy with vesicostomy tract entrance. Preoperative and postoperative data of the patients
were evaluated.

Results: The male to female ratio was 16/5.The mean age of the patients was 54.6+10.1 years and mean preoperative stone
diameter was 2.8+4.5 cm. It was determined that 14 patients (66.6%) had ileal conduit (Bricker anastomosis), 5 patients (23.8%)
had ureterocutaneostomy, and 2 patients (9.5%) had vesicostomy. Stone-free rate was 85.7% after single session of treatment.
In the postoperative period, febrile urinary tract infection was observed in 4 (19.0%) patients, urinary system obstruction
secondary to stone in 3 (14.2%) patients and anastomotic leakage in 1 (4.7%) patient.

Conclusion: Percutaneous nephrolithotomy, antegrade ureterorenoscopy, retrograde ureterorenoscopy and vesicostomy
entry cystolithotripsy are highly effective and safe methods in patients with urinary diversion and vesicostomy. The most
important factors affecting the success are the experience of surgical team that can apply procedural options together with
careful preoperative preparation and correct instrumentation.
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INTRODUCTION

Ureterosigmoidostomy procedure was first applied after
radical cystectomy by Simon et al. (1) and following this,
different types of urinary diversion such as cutaneous
conduit, orthotopic neobladder and continent urinary
diversion were developed. Stone formation in the upper
urinary tract as well as in the reservoir or conduit is one
of the most common complications in patients with
urinary diversion (2). The incidence of stone formation in
patients with ileal conduit was reported to be from 9%to
11%, while it was reported that 17% patients with Koch
pouch and from 11% to 12.9% of patients with Indiana
pouch developed urinary tract stones in the long term
follow-up period (3-5). Similar to patients with urinary
diversion, it is known that both bladder stones and upper
urinary tract stones are frequently develop in patients
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with neurogenic bladder developing secondary to spinal
cord injury (6).

Stone surgery in patients with urinary diversion
presents various difficulties for urologists. Difficulties
in visualizing the ureter orifices through the pouch and
entering the ureter during both imaging and retrograde
approach due to the impaired anatomical structure
constitute the main problem in this area (7-9). On the
other hand, stone recurrence reported in 33% to 63% of
patients with urinary diversion within 3-5 years after the
first surgical intervention significantly limits the option
of the open stone surgery (10). Therefore, in patients
with urinary diversion, percutaneous nephrolithotomy
(PNL), semi-rigid or flexible antegrade ureteroscopy
(URS) performed through percutaneous tract, or

Received: 19.12.2020 Accepted: 22.12.2020

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


http://orcid.org/0000-0003-1734-2392
http://orcid.org/0000-0001-5696-6320
http://orcid.org/0000-0002-4454-0274
http://orcid.org/0000-0003-4178-2865
http://orcid.org/0000-0002-6684-5431

Sarikaya et al. Stone surgery in patients with urinary diversion

] Health Sci Med 2021; 4(1): 78-83

combined antegrade and retrograde approaches
constitute the preferred surgical options (11). Although
successful results of extracorporeal shoch wave
lithotripsy (ESWL) have been reported in stone patients
with urinary diversion in stones smaller than 2 cm, it is
known that the success rate of ESWL decreases in larger
stones (10).

As the literature data and our clinical experience
indicate, urinary system stone stone surgery in patients
with urinary diversion and vesicostomy requires
preoperative instrumentation preparation and surgical
team experience, which allows all options to be applied
during the operation.

In this study, we aimed to share our experiences in
urinary system stone surgeries performed in patients with
urinary diversion and vesicostomy in our clinic, which is
one of the centers working intensively on urinary system
stone surgery.

MATERIAL AND METHOD

The study was carried out with the permission of Kegioren
Training and Research Hospital Health Application
Research Center Medical Specialty Education Board
(Date: 08.12.2020 IRB: 2012-KAEK-15/2202) of our
institution, the data of 21 patients with urinary diversion
or vesicostomy who underwent surgical intervention for
urinary tract stones between January 2008 and January
2020 were retrospectively analyzed. All procedures were
performed adhered to the ethical rules and the Helsinki
Declaration of Principles.

During the preoperative preparation period, all patients
were evaluated with routine preoperative blood tests,
urine analysis, urine culture, and non-contrast abdominal
computed tomography (CT). Intravenous urography
(IVU) was performed to evaluate the anatomical
structure of kidney. Possible anatomical variations
were evaluated according to the type of operation and
diversion the patients had, and the possible difficulties to
be encountered during the operation were discussed and
necessary and sufficient instrumentation was provided
according to these possibilities. In the preoperative
evaluation, it was determined that 14 (66.6%) patients
had Bricker-type ileal conduit diversion, 5 (23.5%)
had ureterocutaneostomy performed during radical
cystectomy, and 2 (9.5%) patients had vesicostomy due to
neurogenic bladder developing secondary to spina bifida.
Appropriate prophlylactic and therapeutic antibiotic
was administered to patients according to preoperative
urine culture results. Intravenous 1 g 3™ generation
cephalosporin was administered to all patients for
preoperative prophylaxis. The operations included in the
study were performed by a total of six surgeons working
in the same center.
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Surgical Procedures

Percutaneus nephrolithotomy (PNL): All patients
with renal stones were evaluated primarily in lithotomy
position in terms of performing retrograde ureteral
catheterization and, if possible, retrograde intrarenal
surgery (RIRC). Patients whose ureter orifices cannot be
seen and retrograde access was not possible were prepared
for percutaneous intervention, a 16-18 fr foley catheter
was inserted into the pouch from the stoma, the balloon
was inflated with 5-6 cc saline, and the patient was turned
to the prone position. After the appropriate position was
given, radiopaque liquid diluted with 50% saline was given
into the pouch through the foley catheter, and it was tried
to pass from the ureter to the kidney to visualize the renal
collecting system. In cases which sufficient radiopaque
material could not reached into the kidney and the renal
collecting system, the ultrasound-guided entry technique
was used. An 18-gauge percutaneous needle was used
to enter the renal collecting system, and the needle was
removed so that the outer sheath remained in the renal
collecting system by providing the targeted renal calix
entry. Afterwards, radiopaque fluid was injected into
the renal collecting system through the outer sheath of
the percutaneous needle, and the collecting system was
visualized, and the entrance location and anatomical
structure were evaluated. In cases where it was seen that
proper calix entry could not be achieved, re-entry was
made with a second needle and the outer sheath of the first
entry needle was not removed and used for radiopaque
fluid infusion into the renal collecting system in order
to ensure adequate visualization. After proper renal
calix insertion was provided, a 0.035-inch hydrophilic
guide wire was advanced into the renal collecting system
through the outer sheath of the needle, followed by
percutaneous dilatation with percutaneous dilatators
ranging from 24fr-30fr, allowing percutaneous access to
the renal collecting system with rigid nephroscope (Karl-
storz®-22 fr). Following the percutaneous entry, the stone
was fragmented and removed with use of an ultrasonic
lithotripter (EMS®), or pneumatic lithotripter (EMS®). A
flexible cystoscope (Olympus®-21 fr) was used in some
calix stones that cannot be reached with rigid nephroscope.
Following the procedure, a 16-fr catheter was placed in all
patients as a nephrostomy, and the catheter had placed in
the pouch was removed.

Antegrade URS: Antegrade URS procedure was used
in upper ureteral stones where retrograde intervention
was not possible and for stones that could not be reached
with a rigid or flexible nephroscope. At the entrance,
the same procedure was applied as the PNL entry and
percutaneous entry to the kidney through the appropriate
calix was provided. Then, a 0.035-inch hydrophilic
guide wire was advanced antegradely into the ureter and
then the stone was reached by entering the ureter with
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a flexible ureteroscope (Olympus®-9.5 fr) through the
nephrostomy tract. The stone was fragmented with using
a 200 pm or 500 um Ho:YAG laser energy (StoneLight®)
and removed with a 2.2 fr nitinol stone basket. After the
stone was removed, imaging was performed by antegrade
ureterography in terms of possible obstruction and
anostomosis integrity, and a 5 fr doule-j stent was placed
through the nephrostomy tube up to the reservoir pouch.
Subsequently, a 16 fr nephrostomy catheter was inserted
and the procedure was terminated. The nephrostomy tube
was removed on the postoperative day 3, and then on the
7' day, the duoble-j stend was removed through the pouch
using a rigit (Karl-Storz®-17 fr) or flexible cystoscope.

Retrograde URS: Except for patients with vesicostomy,
ureteral catheterization for PNL or URS was tried in all
19 patients with urinary diversion, but only in 4 (21.0%)
of the patients procedure wassuccessful. Retrograde URS
was performed in cases that the ureter orifice can be seen
through the diversion pouch. Using a 17 fr rigit cystoscope
or 9.5-fr semi-rigid ureterorenoscope (Olymus® 9.5 fr), a
0.035-inch hydrophilic guidewire was advanced to the
ureter under direct visualition of the ureter orifice of
the stone side. Subsequently, the ureter was entered by
using a semi-rigid or flexible ureterorenoscope under
the guidance of a hydrophilic guidewire. The stone was
fragmented with a 200 pm or 500 pym Ho: YAG laser
energy and removed using a 2.2 fr nitinol stone basket.
At the end of the procedure, a 5 fr double-j stent was
placed over the hydrophilic guidewire into the ureter
and the procedure was terminated.The double-j stent was
removed on the postoperative day 7 by retrograde route
using a rigit or flexible cystoscope.

Retrograde pouch lithotripsy with stomal entry:
Retrograde pouch lithotripsy with stomal entry was
applied in patients with reservoir stones. For this purpose,
the pouch was inserted retrograde from the stoma with
using a 22 fr nephroscope and the stone was fragmented
with a pneumatic or ultrasonic lithotriptor and removed
with the aid of a stone basket. During the procedure, the
presence of stone fragments between the mucosal folds
was checked by fluroscopy, and possible fragmented stones
were removed. At the end of the procedure, radiopaque
fluid was injected into the pouch and the presence of
possible anastomotic leakage was checked, and at the
end of the procedure, a 16-18 fr foley catheter was placed
in the pouch and the procedure was terminated. The
foley catheter in the pouch was removed on the second
postoperative day.

Percutaneous cystolithotripsy with vesicostomy entry:
In patients with vesicostomy, which was performed due to
neurogenic bladder developing secondary to spina bifida,
percutaneous cystolithotripsy with vesicostomy entry was
applied for bladder stone. In this procedure, the bladder

was entered through the vesicostomy tract with a 22-fr
nephroscope, and then the stone was fragmented using an
ultrasonic or pneumatic lithotripter and removed using
a stone basket. When necessary, 200 um or 500 um Ho:
YAG laser energy was also used for stone fragmentation.
At the end of the procedure, a 16-18 fr foley catheter was
inserted through the vesicostomy tract into the bladder
and removed on the second postoperative day.

Statistical Analysis

All statistical analyses were performed with SPSS 24.0
(IBM Corp., Chicago) for Windows. The mean+tstandard
deviation was used for parametric data and the median and
minimum-maximum values were used for nonparametric
data.

RESULTS

The male to female ratio was 16/5. The mean age of the
patients was 54.6+10.1 (16-71) years. The most common
comorbidity factor detected in the preoperative period
was hypertension which was seen in 14 (66.6%) patients.
The mean preoperative creatinine level was 1.1+0.3 (80.7-
2.2) mg/dL. The most common stone localization was
kidney in 11 (52.3%) patients, while it was found in the
reservoir pouch in 5 (23.8%) patients and in the ureter
in 3 (14.2%) patients. Bladder stones were detected in the
other 2 (9.5%) patients with vesicostomy included in the
study. Preoperative patient characteristics are shown in
Table 1.

Table 1. Preoperative patient’s characteristics

Age, mean+SD (minimum-maximum),years  54.6+10.1 (16-71)

Preoperative serum creatinine level (mg/dL)

Stone localization (n,%)

Stone size (cm)
Diversion type (n,%)

Gender (n,%) -
Male 16 (76.1%)
Female 5 (23.8%)
Comorbidities (n,%) =
Hypertension 14 (66.6%)
Diabetes mellitus 4 (19.0%)
Dyslipidemia 5 (23.8%)
Chronic obstructive pulmonary disease 2(9.5%)
Rheumatoid arthritis 1(4.7)

1.1+0.3 (0.7-2.2)

Kidney 11 (52.3%)
Ureter 3(14.2%)
Reservoirpouch 5 (23.8%)
Bladder 2 (9.5%)

2.844.5 (1.4-8.5)

fleal conduit (Bricker type) 14 (66.6%)
Ureterocutaneostomy 5(23.8%)
Vesicostomy 2 (9.5%)
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It was observed that the mean operation time was
74.5+14.6 (40-130) minutes and the most common
operationtype was PNLthat was performed in 8 (38.0%)
patients. Other procedures performed were antegrade
URS in 2 (9.5%) patients, retrograde URS in 4 patients
(19.0%), retrograde pouch lithotripsy with stomal entry
in 5 patients (23.8%) and percutaneous cystolithotripsy
with vesicostomy entry in 2 patients (9.5%). In the early
postoperative period, febrile urinary tract infection was
developed in 4 (19.0%) patients. In total of 3 (14.2%)
patients, 2 (9.5%) who underwent PNL and 1 (4.7%)
who underwent antegrade URS, urinary obstruction was
developed due to residual stones in the postoperative
period and secondary surgical intervention was required.
Minimal anastomotic leakage was found at the end of the
procedure in 1 (4.7%) of the patients who underwent
retrograde URS, and it was observed that the urinary
leakage spontaneously recovered by a double-j stent
without additional surgical intervention. Postoperative
findings of the patients are shown in Table 2.

Table 2. Surgical procedures and postoperative results

Surgical procedure (n,%) -

Percutaneus nephrolithotomy 8 (38.0%)
Antegradeureteroscopy (flexible) 2(9.5%)
Retrogradeureteroscopy (semi-rigid or flexible) 4 (19.0%)
Retrograde pouch lithotripsy (transstomal) 5 (23.8%)
Percutaneus cystolithotripsy (vesicostomy-entry) 2(9.5%)

74.5+14.6 (40-130)
0.8+0.4 (0.7-1.9)
Complication (n,%) -

Operation time (minutes)
Postoperative serum creatinine level (mg/dL)

Febrile urinary tract infection 4(19.0%)
Urinary obstruction and secondary surgery 3 (14.2%)
Anastomotic urine leakage 1 (4.7%)
Stone composition (n,%) -
Calcium-oxalate 9 (42.8%)
Struvite 10 (47.6%)
Calcium-phosphate 1 (4.7%)
Urine-acite 1(4.7%)

DISCUSSION

The most common postoperative complication seen
in patients with urinary diversion is urinary stone
formation with a prevalence of 2.6% to 15.3% (12,13).
The main cause of urinary system stone disease in these
patients is the presence of increased chronic infection
and metabolic changes, as well as the structural and
mechanical differentiation in the urinary system (14).
Stasis in the upper urinary system and the presence of
hydronephrosis developing secondary to this, together
with the change of the anatomical structure as a result
of urinary diversion, are seen with a frequency of up to
80% in these patients (15). Mucus production originating
from the intestinal mucosa and the foreign body reaction
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caused by it, stomal stenosis and urinary retention are also
important factors that cause stone formation in the pouch
(16). Metabolic changes are characterized by systemic
acidosis, hypercalciuria, hyperoxaluria, and hypocitraturia
(17). These factors increase the risk of calcium-containing
stones (17). However, the most common factor causing
stone formation in patients with urinary diversion is the
presence of increased chronic infection (18). Therefore,
struvite stones are the most common stone formation in
patients with urinary diversion. In our study, similar to
the literature, struvite stones were found to be the most
common stone formation.

In patients with urinary diversion with asymptomatic
small size urinary stone, ESWL is recommended as a
non-invasive initial treatment option in order to reduce
potential surgical difficulties and complication (19).
Ahmed et al. (20) reported that they were performed
ESWLin 27 patients with urinary diversion with stones
smaller than 1 cm. According to this study, the success rate
of upper urinary tract stones in urinary diversion patients
with single session ESWL treatment was reported as
81.5% (22/27). However, in this study, it was also reported
that the stone-free status could not completely reached in
2 (7.4%) patientsand 1 (3.7%) had a significant residual
stone, 2 (7.4%) patients developed renal obstruction
after ESWL and 5 (18.5%) patients had PNL, antegrade
URS or a secondary procedure such as open operation is
required. The fact that the stone fragments after ESWL
enters into the intestinal folds in the pouch and do not
drain spontaneously and cause the formation of large
stones again by undergoing reformation is considered
as an important factor limiting the effectiveness of this
procedure, especially in stones larger than 1 cm (18-20).

Percutaneous nephrolithotomy is one of the most
important options in the surgical treatment of large stones
in the upper urinary system in patients with urinary
diversion, and its success rate has been reported to be
from 60% to 80% (21). In a study conducted by Lindsay
et al. (22) involving 77 patients, the effectiveness of PNL,
retrograde URS and ESWL in the treatment of upper
urinary tract stones in patients with urinary diversion was
compared. In this study, it was stated that the average stone
size in the PNL group was significantly higher than the
URS and ESWL groups (2.1 vs 0.9 and 1.0 cm,respectively,
p<0.0001).In this study, although the mean stone size
was significantly larger, the total stone-free rate was
significantly better in PNL than the URS and ESWL groups
(83.3% vs 33.3% and 30%, respectively, p<0.0001). Total
complication rates were reported to be similar between
the groups (p=0.900). In another similar study by Zhong
et al. (23) including 20 patients with urinary diversion, 8
patients underwent PNL, 3 patients had antegrade URS,
6 patients had percutaneous pouch lithotripsy, 2 patients
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had transurethral neo-bladder lithotripsy, 1 patient had
open stone surgery. It was reported that 18 (90%) patients
werestone-free at the end of the procedures. According
to this study, an insignificant residual stone remained in
1 (5%) patient who underwent PNL and 1 (5%) patient
who underwent percutaneous pouch surgery, and only 2
(15%) patients had postoperative fever and 1 (5%) patient
had postoperative urinary extravasation. In our study, it
was seen that the most common surgical procedure used
in patients with urinary diversion was PNL, and similar
to the literature, a high rate of stone-free was achieved.
In our study, secondary intervention was required due
to urinary obstruction in only 1 of the patients who
underwent PNL. This result supports the idea that PNL
should be the preferred surgical method for the surgical
treatment of upper urinary tract stones in patients with
urinary diversion due to its high success rate. The most
common problem encountered when performing PNL
in patients with urinary diversion is that the retrograde
catheterization cannot be performed most of the time due
to the difficulty in visualizing the ureter orifices through
the pouch (17). Ultrasonographic approach can be
used in these patients for achieving proper access to the
collecting system (24). At this stage, proper preoperative
preparation and equipment competence, as well as
surgical team experience come to the fore. In our study,
there was no access problem in any urinary diversion
patient who underwent PNL, and therefore, there was no
need to switch to another surgical method.

The most important problem with retrograde URS
in patients with urinary diversion is the difficulty in
identifying the ureteral orifices within the reservoir
(3,4,19,20,23). Singla N et al. (25) reported the results of
retrograde URS intervention performed in 45 neobladder
patients due to several upper urinary tract anomalies.
According to this study, it was reported that retrograde
URS intervention was successful in 2 of 4 urinary system
stone patients. In the study of Delveccio et al. (11) it was
reported that retrograde URS can be performed more
easily under the guidance of the guidewire advanced
into the neo-bladder from antegrade route, but the
procedure is very time consuming. Therefore, antegrade
URS is recommended for upper ureteral stones or renal
calix stones that cannot be reached with PNL in urinary
diversion patients, and the procedure can be successfully
performed with a semi-rigid or flexible ureterorenoscope
(26). In our study, retrograde URS intervention was largely
unsuccessful because the ureteral orifices could not be
clearly visualized so the procedure changed to antegrade
URS or PNL in these patients. This result indicates that
the antegrade URS or PNL should be the more preferred
choice rather than retrograde URS in patients with
urinary diversion with upper urinary tract stones due to
the loss of time and effort.

In several studies, it has been reported that stones in
the diversion pouch can be successfully treated with
transurethral lithotripsy, percutaneous pouch lithotripsy
or stomal entry pouch lithotripsy in patients with both
orthotopic urinary diversion and cutaneous urinary
diversion (7,11,15). The surgical method to be chosen
depends on the type of diversion and the size of the stone.
In our study, stomal entry pouch lithotripsy was applied
to all patients with stones in the reservoir pouch and
complete stone-free was achieved in all patients without
complications, similar to the literature.

Various studies have reported that the risk of bladder stone
formation is increased in neurogenic bladder disorder that
develops in patients with spinal cord injury (27). Ordet al.
(28) reported that the risk of bladder stone formation was
significantly increased in patients with spinal cord injury,
both in patients who underwent intermittent urethral
catheterization, and in patients with vesicostomy and
cystostomy. In our study, bladder stones were detected in 2
patients who had vesicostomy due to neurogenic bladder
secondary to spina bifida, and complete stone-free was
achieved with vesicostomy-entry cystolithotripsy.

Limitations

The most important limitation of our study is its
retrospective nature. In addition, the fact that urinary
system stone surgery is one of the rare cases in patients with
urinary diversion and therefore the low number of patients
in the study can be considered as another limitation. The
fact that no comparison was made due to the absence of a
control group in our study can be considered as another
limitation.

CONCLUSION

Surgical treatment of urinary tract stones in patients with
urinary diversion and vesicostomy varies according to the
type of diversion, stone location and stone size. In upper
urinary tract stones, antegrade URS and PNL should be the
primary choice due to their short operation time and effort
advantage. Retrograde URS should be preferred in patients
where ureter orifices can be clearly visualized through the
diversion pouch. Stones in diversion pouch can be easily
treated with both stomal entry and percutaneous stomal
entry, and high stone-free rate can be achieved. Surgical
treatment of bladder stones in patients with vesicostomy
can be successfully performed with vesicostomy entry. The
most important factors in the success of urinary tract stone
surgery in patients with urinary diversion and vesicostomy
are the correct management of the preoperative surgical
preparation process and instrumentation preparation
in which all interventions can be performed, as well as
surgical team experience.
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