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Introduction: Approximately one out of five patients with ureteropelvic junction obstruction
(UPJO) present lithiasis in the same setting. We present our outcomes of simultaneous laparo-
scopic management of UPJO and pelvic or calyceal lithiasis and review the current literature.
Methods: Thirteen patients, with a mean age of 42.8+13.3 years were diagnosed with UPJO
and pelvic or calyceal lithiasis. All patients were subjected to laparoscopic dismembered Hynes—
Anderson pyeloplasty along with removal of single or multiple stones, using a combination of
laparoscopic graspers, irrigation, and flexible nephroscopy with nitinol baskets.

Results: The mean operative time was 218.8+66 minutes. In two cases, transposition of the
ureter due to crossing vessels was performed. The mean diameter of the largest stone was
0.87£0.25 cm and the mean number of stones retrieved was 8.2 (1-32). Eleven out of 13 patients
(84.6%) were rendered stone-free. Complications included prolonged urine output from the
drain in one case (Clavien grade I) and urinoma formation requiring drainage in another case
(Clavien grade Illa). The mean postoperative follow-up was 30.2 (7—51) months. No patient
has experienced stone or UPJO recurrence.

Conclusion: Laparoscopy for the management of UPJO along with renal stone removal seems
a very appealing treatment, with all the advantages of minimally invasive surgery. Concomitant
renal stones do not affect the outcome of laparoscopic pyeloplasty, at least in the midterm.
According to our results and the latest literature data, we advocate laparoscopic management
as the treatment of choice for these cases.

Keywords: laparoscopic pyeloplasty, lithiasis, ureteropelvic junction obstruction

Introduction

Ureteropelvic junction obstruction (UPJO) and lithiasis of the renal pelvis or the
renal calyces can coexist.! This coexistence might trouble the surgeon urologist,
since the selection of the appropriate management can be challenging. Several
factors might affect the final decision, which can be related to either the UPJO or
the lithiasis itself. However, the main therapeutic objective is a non-obstructed,
stone-free upper urinary tract.

Until recently, the preferred minimally invasive option was percutaneous endopyelo-
tomy in the setting of UPJO and concurrent lithiasis.? Nonetheless, skepticism of the rather
lower success rates of endopyelotomy,’ along with its restricted indications, have stimulated
and extended the use of other minimally invasive techniques, especially the laparoscopic
approach, which can be combined with other flexible endoscopic instruments.
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We present the experience of two academic institutions
in the management of UPJO and renal lithiasis, perform-
ing laparoscopic dismembered pyeloplasty combined with
selective use of laparoscopic instruments and/or flexible
nephroscopy for stone retrieval. We report the series with the
longest follow-up among the currently existing studies in the
literature on this topic. Additionally, the relevant literature
is reviewed.

Materials and methods

We retrospectively reviewed the files of 13 patients, with a
mean age of 42.8+13.3 years, who were diagnosed with UPJO
and pelvic or calyceal lithiasis. The study was approved
by the Institutional Scientific and Ethical Committee of
both participating institutions. All patients were symptom-
atic prior to diagnosis, either with flank pain or obstructive
pyelonephritis. No patient required ureteral stent placement
preoperatively. Diagnosis was set by intravenous urography
(IVU), computed tomography (CT) or magnetic resonance
imaging (MRI) urography, and diethylene triamine pentaa-
cetic acid (DTPA) scan. Obstruction was defined as half-time
more than 20 minutes after diuretic on renal scan, and as
delayed nephrogram and/or excretion with hydronephrosis
on radiological examinations. None of our patients had a
history of previous intervention for UPJO. All of them were
first-time stone formers with no history of stones or stone-
related surgery. All patients were subjected to transperitoneal
laparoscopic Hynes—Anderson dismembered pyeloplasty
(DHA) with removal of stones. The following intraoperative
data were recorded: number and size of stones, methods for
stone retrieval, presence of crossing vessels, blood loss, and
operative time. The latter was calculated from first skin inci-
sion to last skin suture. All patients had a plain X-ray film
(kidney, ureter, bladder [KUB]) and renal ultrasound before
discharge to check for residual stones. Follow-up consisted of
IVU or CT or MRI at 3 months, DTPA at 6 months, and renal
ultrasound annually. In order to have a meaningful compari-
son, the radiological examination at 3 months was the same

as the preoperative examination by which the diagnosis had
been set. Success was defined as resolution of pre-existing
symptoms and improvement of pelvicalyceal dilatation on
radiological examinations.

Operative technique

Under general anesthesia and with the patient in a 90°
flank position, pneumoperitoneum was established with the
Hasson technique. A standard 3-port transperitoneal approach
was used. An additional 5 mm port was used if needed.
Dissection along the line of Toldt using the harmonic scalpel
was performed in order to mobilize the colon and expose
the ureter. After dissection of the renal pelvis, an initial
pyelotomy was made, in order to remove all stones. This
was accomplished by using a combination of the following:
laparoscopic graspers, irrigation for flushing out fragments,
and flexible nephroscopy combined with nitinol baskets
(Figure 1). By extending the initial pyelotomy, redundant
pelvic tissue was removed, the ureteropelvic junction was
circumferentially transected, and the ureter was spatulated
towards the lower pole of the kidney over 1-2 cm. In case of
a crossing vessel, prior to the initiation of the anastomosis,
the ureter was transposed to the opposite (anterior) side.
A classic dismembered Hynes—Anderson pyeloplasty was
performed using 4-0 absorbable interrupted (in eight cases) or
running (in five cases) sutures for both anterior and posterior
anastomosis. Intracorporeal knot tying was performed in a
free-hand fashion. When the posterior part of the anastomosis
was concluded, a guidewire was inserted through a trocar in
the ureter reaching the bladder and antegrade stenting (using
a double J stent) was performed. A 16F drain was finally
placed through one of the port sites.

Results

The procedure was completed uneventfully in all cases.
Individual patient characteristics and selected type of
intervention are shown in Table 1. In two cases, transposi-
tion of the ureter was performed due to crossing vessels. In

Figure | (A) Intraoperative use of the flexible nephroscope through a 10 mm port; (B) nephroscope inside the renal pelvis through pyelotomy; (C) nephroscopic view of

a calyceal stone and a nitinol basket.
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another two patients (cases 8 and 13), ureteral transposition
was not performed because the aberrant vessels did not seem
to interfere with the uteropelvic junction (UPJ) (Table 1).
The mean operative time was 218.8+66 minutes. The mean
diameter of the largest stone was 0.87£0.25 cm and the mean
number of stones retrieved was 8.2 (1-32). Eleven out of
13 patients (84.6%) were rendered stone-free. One patient
(case 6) had very small residual fragments of the lower calyx
(<5 mm), which are under observation, since he is asymp-
tomatic. Another patient (case 9) had five residual stones 3—5
mm in diameter. After stent removal, he spontaneously passed
three stones. He still has two stones in the lower pole and he
is asymptomatic as well. The urinary catheter was removed
either on postoperative day (POD) 6—7 or 2-3 according to
surgeon preference (KGS and SG, respectively). Postoperative
complications were recorded in two cases (Table 2). Incase 11,
we observed prolonged urine output from the drain. This caused
a minimal deviation from the expected postoperative course
(Clavien grade I) since both bladder catheter and drain were
removed later than usual. The patient was discharged on POD
7. Case 12 had urinoma formation; the patient was managed

Table | Demographics and intraoperative data

with percutaneous drain for the urinoma and percutaneous
nephrostomy tube to enhance drainage of the urinary tract. Both
tubes were placed under local anesthesia (Clavien grade I1la).
Nevertheless, the outcome was excellent for both patients.

The mean postoperative follow-up was 30.2 (7-51)
months. Currently, all patients except two are stone-free and
have had no recurrence of UPJO (Figure 2). The postoperative
data are summarized in Table 2.

Discussion

Since Wickham attempted to remove a stone from the retro-
peritoneum using an endoscope,* laparoscopy, as a minimally
invasive technique, has been increasingly used in an effort
to improve success rates and decrease complications and
patient discomfort. The European Association of Urology
(EAU) Guidelines on urolithiasis of 2013 summarized the
indications for laparoscopy, which include stones in caliceal
diverticula, stones in anomalous and/or ectopic kidneys, and
stones associated with UPJO when other minimally invasive
procedures are not indicated or have failed.’ In a systematic
review, Skolarikos et al determined that the highest level of

Patient Age Sex Type of intervention Crossing Operative

number vessels time (minutes)

| 45 M Left DHA + pyelolithotomy + irrigation, laparoscopic No 300
graspers + flexible nephroscope/nitinol basket

2 30 F Left DHA + pyelolithotomy + flexible No 210
nephroscope/nitinol basket

3 58 F Right DHA + pyelolithotomy + laparoscopic Yes 5
graspers + flexible nephroscope/nitinol basket +
ureteral transposition

4 44 M Right DHA + pyelolithotomy + irrigation, laparoscopic No 240
graspers + flexible nephroscope/nitinol basket

5 37 M Left DHA + pyelolithotomy + irrigation, laparoscopic No 160
graspers + flexible nephroscope/nitinol basket

6 27 M Right DHA + pyelolithotomy + irrigation, laparoscopic No 140
graspers + flexible nephroscope/nitinol basket

7 32 F Right DHA + pyelolithotomy + laparoscopic graspers, Yes 180
laparoscopic retrieval bag + ureteral transposition

8 43 F Right DHA + pyelolithotomy + irrigation, laparoscopic Yes (not causing 300
graspers + flexible nephroscope/nitinol basket UPJO)

9 18 M Left DHA + pyelolithotomy + irrigation, laparoscopic No 200
graspers + flexible nephroscope/nitinol basket

10 54 F Right DHA + pyelolithotomy + flexible nephroscope/ No 240
nitinol basket

Il 6l F Right DHA + pyelolithotomy + irrigation, laparoscopic No 300
graspers + flexible nephroscope/nitinol basket

12 57 F Right DHA + pyelolithotomy + laparoscopic No 180
graspers + flexible nephroscope

13 51 F Right DHA + pyelolithotomy + laparoscopic Yes (not causing 265
graspers + flexible nephroscope UPJO)

Abbreviations: DHA, dismembered Hynes—Anderson pyeloplasty; UPJO, ureteropelvic junction obstruction.
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Table 2 Postoperative data

Patient Number of Maximum Removal of Drain Catheter Discharge Clavien Pig-tail Follow-up
number  stones diameter of the all stones removal removal day grade removal (months)
largest stone (cm)

| 3 1.0 Yes POD 3 POD 2 POD 4 0 At 6 weeks 51

2 2 0.8 Yes POD 4 POD 3 POD 5 0 At 6 weeks 48

3 2 0.7 Yes POD 3 POD 2 POD 3 0 At 6 weeks 45

4 3 0.8 Yes POD 4 POD 3 POD 4 0 At 6 weeks 42

5 13 0.8 Yes POD 2 POD 7 POD 4 0 At 6 weeks 32

6 8 0.7 No POD 2 POD 7 POD 3 0 At 6 weeks 32

7 | |.4 Yes POD 2 POD 6 POD 3 0 At 6 weeks 31

8 32 1.0 Yes POD 3 POD 2 POD 3 0 At 6 weeks 29

9 22 I.1 No POD 3 POD 2 POD 3 0 At 8 weeks 25

10 | I.1 Yes POD 3 POD 2 POD 3 0 At 8 weeks 22

I 18 0.5 Yes POD 6 POD 5 POD 7 | At 8 weeks 21

12 | 0.5 Yes POD 7 POD 6 POD 7 Illa At 8 weeks 9

13 | 1.0 Yes POD 3 POD 2 POD 3 0 At 6 weeks 7

Abbreviation: POD, postoperative day.

evidence supporting the role of laparoscopy in the manage-
ment of lithiasis was Ila for laparoscopic ureterolithotomy.
However, Lusuardi and Janetschek suggested that laparos-
copy can be offered as first-choice treatment when anatomic
abnormalities are involved, such as UPJO.” In fact, several
series support laparoscopy by reporting excellent stone-free
rates and functional results in the setting of concomitant
UPJO and lithiasis, ranging between 75%-100% (Table 3).51°
Their techniques are more or less similar to each other, com-
bining pure laparoscopy and flexible endoscopy. It should be
also stated that even though laparoscopic pyelolithotomy is
rarely indicated nowadays, with a level of evidence I1I/B,°
in the majority of the above series, a pyelotomy was enough
to extract the stones and perform the pyeloplasty without
further maneuvers in the pelvis.

Until recently, the minimally invasive treatment of choice
was percutaneous endopyelotomy in the setting of UPJO

and concurrent lithiasis.!? Several series have estimated that
the success rate of this approach fluctuates from 65%-90%
in a maximum follow-up of 55 months.**?? On the other
hand, it is advocated that endopyelotomy is contraindicated
in cases of severe hydronephrosis (grade I1I-1V), crossing
vessels, long strictures >2 cm, renal failure, significant
bleeding disorder, and extended periureteral inflammation.?
Taking the above into consideration along with the obvi-
ous fact that laparoscopy is advantageous in terms of
better functional results in the combined pathology than
the retrograde or antegrade approaches, it might be safe
to consider laparoscopy as a first-choice treatment for the
management of UPJO and lithiasis.?>** Laparoscopy can
even be performed as a salvage operation in cases of failed
endopyelotomies.?

It is noticeable that the number of cases treated lap-
aroscopically for both UPJO and lithiasis at the same time

Figure 2 (A) Preoperative KUB demonstrating two stones in the left kidney (circle); (B) preoperative IVU; (C) postoperative IVU (case 2).

Abbreviations: VU, intravenous urography; KUB, kidney, ureter, bladder.
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range between 3 and 21 (Table 3). Our series also consisted
of 13 cases. The small numbers of patients in all these pub-
lished series is clearly related to the rarity of this clinical
combination. This is of course a major drawback for the
above assumptions. Still, the majority of the reported cases
were performed by very experienced surgeons with similar
excellent results indicating the efficacy of this combined
treatment. Another limitation of the existing studies in the
literature is the short follow-up (Table 3). Probably one of
the most important advantages of our study is the length
of the follow-up, which is the longest among the currently
existing studies in the literature reporting simultaneous lap-
aroscopic treatment of UPJO and lithiasis. Given that most
UPJO recurrences take place within the first postoperative
year, it was previously advocated that in patients undergo-
ing reconstruction of the ureteropelvic junction, follow-up
is not strictly required after the first year. However, more
recent studies with much longer follow-up have changed
this notion. Dimarco et al* found that long-term success
rates after both endopyelotomy and pyeloplasty are worse
than previously reported. Although most failures in both
techniques occurred within 2 years, failures continued to
appear after 5 and 10 years, and patients should be followed
up accordingly. Similar results were reported by Yanke
et al,”® who recommend that patients should receive long-
term follow-up. Therefore, a follow-up period of less than
24 months does not seem adequate for safe conclusions.
Unfortunately, among the 12 studies in the literature on the
topic, only the study by Mufarrij et al'” has follow-up lengths
longer than 24 months (28.5 months). This multi-institutional
study reports on 13 patients with UPJO and renal stones. It
should be noted, however, that the procedure was a robotic
and not a traditional laparoscopic dismembered pyeloplasty.
Their success rate was 100% (Table 3). Similarly, our study
with a mean follow-up of 30.2 months and a success rate of
100%, indicates that traditional laparoscopic pyeloplasty for
UPJO correction is also a highly effective procedure even
in the setting of concomitant renal lithiasis. In other words,
concomitant renal stones do not seem to affect the outcome
of laparoscopic pyeloplasty, at least in the midterm. However,
in order to avoid missing late recurrences, we followed our
patients after the first year with annual renal ultrasound
examination. This extended follow-up reached a total of
5 years. The outcome is still considered successful if the
patient remains asymptomatic and the renal ultrasound dem-
onstrates improvement in pelvicalyceal dilatation compared
to in those performed before surgery. Thereafter, the patient
is advised to return only if symptoms recur.

The stone-free rate in the present study was 84.6%. This
is within the 75%—100% stone-free rate reported in the lit-
erature (Table 3). The stone-free rate is primarily influenced
by the number of stones and secondarily by size and location.
Obviously, it is much easier to render a patient stone-free
when a single stone is present in the renal pelvis compared
to another patient with multiple calyceal stones. The use of
the flexible nephroscope is among the most important mea-
sures to ensure complete clearance and it has been used in
the majority of the reported series. However, a few studies
have reported excellent results with the utilization of rigid
instruments only.'*! It should be mentioned that our series
has the second highest mean stone number which implies a
high level of difficulty to achieve a stone-free status (Table 3).
Still, longer follow-up would be necessary to access the future
of renal lithiasis in the presence of an un-obstructed upper
urinary tract. A metabolic factor may be present when UPJO
together with lithiasis are encountered. Unfortunately, in our
series, we were not able to obtain data on stone analysis in
any of our patients, due to the fact that the analysis is not per-
formed in any of the two participating institutions. Therefore,
patients are referred to specialized centers for stone analysis
and metabolic work-up.

We should also acknowledge the fact that two surgeons
performed the operations. Their only difference though, was
the time of the removal of the bladder catheter, which was due
to surgeon preference and it did not alter the outcome. When
the catheter was removed at POD 2-3, the drain was removed
1 day later in order to ascertain that there would be no urine
leakage due to vesicoureteric reflux. The alternative strategy
which has been used in three cases included removal of the
drain on POD 2 followed by catheter removal a few days later.
All of the surgical steps were common for both. Although two
different strategies were employed, we admit that the duration
of bladder catheterization and hospital stay were longer than
those reported in other series.!4!¢ This was mainly due to
the fact that the vast majority of our patients were referred to
our specialized laparoscopic centers from distant areas of the
country, including the islands of the Aegean archipelago.
Therefore, we had to ensure that there was absolutely no
urine leakage before sending these patients home, far away
from specialized urological centers.

Robot-assisted laparoscopic pyeloplasty and pyelolitho-
tomy is emerging as the future of laparoscopy, but its role
for calyceal or staghorn stones is still under investigation.
In their review, Badalato et al identified just four series of
robot-assisted laparoscopic pyelolithotomy with or without
pyeloplasty, in a sum of 39 patients.”” They concluded that
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the results of robot-assisted laparoscopic pyelolithotomy
are promising but that more prospective randomized tri-
als are warranted, as well as longer follow-up to verify its
superiority. The advantages of the robotic system are well-
known.?® Nevertheless, Link and associates concluded that
robot-assisted laparoscopic pyeloplasty was 2.7 times more
costly than the laparoscopic approach, with higher costs
stemming from longer operative time, higher consumable
costs, and depreciation of robotic equipment.?

In conclusion, laparoscopy for the management of UPJO
along with renal stone removal seems a very appealing
treatment, with all the advantages of minimally invasive
surgery. Concomitant renal stones do not affect the outcome
of laparoscopic pyeloplasty, at least in the midterm. Even
though there is no prospective, randomized trial to support its
value as a first-line treatment, it should be a first option for
the management of correctly selected cases by experienced
laparoscopic surgeons.

Disclosure
The authors report no conflicts of interest in this work.
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