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Laparoscopic pyelolithotomy in treating
extra-renal pelvic calculi at Sanglah General Hospital:
a case series
Made Kurniawan AS1*, Kadek Budi Santosa2

ABSTRACT
Background: This study aims to describe our initial experience in
treating extra-renal pelvic calculi using retroperitoneal laparoscopic
pyelolithotomy techniques in Urology Division, Department of
Surgery, Sanglah hospital, Bali.
Case Description: There were seven patients enrolled with extrarenal pelvic calculi in this study whereas two of them accompanied
by calyx inferior secondary stones. All the patients underwent
retroperitoneal laparoscopic pyelolithotomy with DJ Stent applied.
The operating time was improving in each procedure, with average

time was 110 minutes, VAS at the first day post-operative was 1-2,
a drain was removed on the second day, one of them was extended
until the sixth day, most patients was discharged on postoperative
day 3. All patients were stented for 3 to 4 weeks; The stents were
removed with office cystoscopy. All patients were stone free on
follow-up imaging.
Conclusion: Retroperitoneal laparoscopic pyelolithotomy is a safe
alternative for the management of pelvic renal calculi with minimal
post-operative pain and shorter length of stay.
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BACKGROUND

The study period extends from November 2015
until September 2016. Seven patients underwent

retroperitoneal laparoscopic pyelolithotomy with
DJ Stent applied. Patient 1 was a 58-years-old
woman with mild flank pain on the left side without
radiating to the groin, with history of hematuria
since 3 months,Ultrasound and X-Ray KUB showed
extra-renal pelvic calculi on left side, Ø 3,1 cm
with hydronephrosis grade II [S], Retroperitoneal
laparoscopic pyelolithotomy with DJ stent [S] was
done. Three weeks later the stent was removed with
office cystoscopy.
Patient 2 was a 75-years-old man with mild flank
pain on the right side without radiating to the groin,
with hematuria for 1 month. Ultrasound and X-Ray
KUB showed extra-renal pelvic calculi on right
side,Ø 3,5 cm and calyx inferior secondary stones
with hydronephrosis grade II (D), Retroperitoneal
laparoscopic pyelolithotomy (D) and spoiling
procedure via ureter using Nasogastric tube fr. 8
to eliminate stones on calyx inferior and then DJ
stent (D) applied, Three weeks later,the stent was
removed with office cystoscopy.
Patient 3 was a 59-years –old woman with
hematuria since 1 week and history of mild flank
pain since 4 months, Ultrasound and X-Ray
KUB showed extra-renal pelvic calculi on right
side, Ø 2,8 cm with hydronephrosis grade II (D).
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With the advances in shock waves lithotripsy
(SWL) and endourological procedures, such
as percutaneous nephrolithotomy (PNL) and
ureterorenoscopy (URS), the treatment of
urinary stone disease has changed markedly. The
indications for open surgery to treat renal calculi
are limited based on prior study.1,2 According
to the guidelines, laparoscopic pyelolithotomy
(LPL) is indicated when endoscopic procedures
fail, if there is a complex stone burden, renal and
anatomical abnormalities, or if there are indications
for open surgery.2-9 We reported 7 patients with
extrarenal pelvic stone underwent Retroperitoneal
Laparoscopic pyelolithotomy. Extrarenal pelvic
stone is a stone in the renal calyx and pelvis which is
located outside the renal parenchyma.10 This study
aims to elaborate their complication, visual analog
scale (VAS), additional procedures, and length of
stay after this procedure as a preliminary study
among case series
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Retroperitoneal laparoscopic pyelolithotomy with
DJ stent (D) was done. Three weeks later, the stent
removed with office cystoscopy.
Patient 4 was a 70-years-old woman presented
moderate flank pain on the left side without radiating
to the groin for 7 days with hematuria for 3 days,
history of mild flank pain for 2 months. Ultrasound
and X-Ray KUB revealed extra-renal pelvic calculi
on left side Ø 3,2 cm and hydronephrosis grade II
[S]. Retroperitoneal laparoscopic pyelolithotomy
with DJ stent [S] was done. Four weeks later, the
stent removed with office cystoscopy.
Patient 5 was a 47-years-old woman with
moderate flank pain on the right side without
radiating to the groin for 3 months and become
worse by the time. She also had a history of
hematuria. Ultrasound and X-Ray KOB showed
extra-renal pelvic calculi on right side accompany
with calyx inferior secondary stones and
hydronephrosis grade II (D). Retroperitoneal
laparoscopic pyelolithotomy (D) and spoiling
Table 1.

The summary of several cases included in this study

No

Gender

Age

Diagnose

1

Female

58

extra-renal pelvic calculi
[S] with, hydronephrosis
grade II [S]

Retroperitoneal laparoscopic
pyelolithotomy with DJ stent
[S]

2

Male

75

extra-renal pelvic calculi
(D), calyx inferior
secondary stones with
hydronephrosis grade
II (D)

Retroperitoneal laparoscopic
pyelolithotomy (D) and
spoiling procedure via ureter
using Nasogastric tube fr 8
to eliminate stones on calyx
inferior and then DJ stent (D)
applied

3

Female

59

extra-renal pelvic calculi
(D), hydronephrosis
grade II (D

Retroperitoneal laparoscopic
pyelolithotomy with DJ stent
(D)

4

Female

70

extra-renal
pelvic calculi[S],
hydronephrosis grade
II [S

Retroperitoneal laparoscopic
pyelolithotomy- with DJ stent
[S]

5

Female

47

extra-renal pelvic
calculi(D), with calyx
inferior secondary
stones, hydronephrosis
grade II (D)

Retroperitoneal laparoscopic
pyelolithotomy (D) and
spoiling procedure via ureter
using Nasogastric tube fr 8
to eliminate stones on calyx
inferior and then DJ stent (D)
applied

6

Male

38

extra-renal pelvic calculi
(D), hydronephrosis
grade II (D

Retroperitoneal laparoscopic
pyelolithotomy with DJ stent
(D)

7

Male

38

Extra-renal pelvic calculi
[S], hydronephrosis
grade IV [S]

Retroperitoneal laparoscopic
pyelolithotomy with DJ stent
[S]
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Procedure

procedure via ureter using Nasogastric tube fr 8 to
eliminate stones on calyx inferior and then DJ stent
(D) applied. Four weeks later,the stent was removed
with office cystoscopy.
Patient 6 was a 38-years-old man presented
with hematuria since 2 weeks and history of mild
flank pain since 5 months, Ultrasound and X-Ray
KUB showed extra-renal pelvic calculi on right
side,Ø 3 cm with hydronephrosis grade II (D).
Retroperitoneal laparoscopic pyelolithotomy with
DJ stent (D) was done. Three weeks later, the stent
removed with office cystoscopy.
Patient 7 was a 38-years-old man presented with
hematuria since a week and history of moderate
flank pain since 3 months, Ultrasound and X-Ray
KUB showed extra-renal pelvic calculi on left
side, Ø 4 cm with hydronephrosis grade IV [S].
Retroperitoneal laparoscopic pyelolithotomy with
DJ stent [D] was done. Four weeks later, the stent
removed with office cystoscopy.
Upon admission, a detailed history was obtained
from each patient. A general physical examination
was performed. The general examination was
followed by a systemic examination, recognition
of any co-morbid illnesses. Each patient and his/
her attendants were fully informed about the
natures of both laparoscopic and open surgery
and their associated complications, and written
consent was obtained from the patient before
surgery. Investigations performed include routine
investigations, such as the complete blood count,
faal hemostatic, urine examination, kidney function
tests, serum electrolytes, ECG (electrocardiogram),
chest X-rays. Imaging studies examining the
urinary tract included ultrasonography and X-ray
KUB. Prophylactic antibiotic (injection Cefazoline
2 grams IV given an hour before intubation) were
administered in all cases (Figure 1).
The patient was initially in the supine position.
This was to allow for intravenous access, the
induction of general anesthesia, endotracheal
intubation, and bladder catheterization. Lather, the
patient was moved into a right or left the lateral
position, depending on the side of the patient on
which the operation was performed. The foot end
of the table was lowered. A 1,5cm incision was
made below the tip of the 12th rib along the midaxillary line, which served as the location for
the middle trocar and was primarily used for the
camera port. A hole was created from the skin to
the muscle into the retroperitoneal space using a
blunt hemostat. The full working space was then
created with a balloon dissector. The balloon was
inflated with 500-600mL of air and kept in place
for a minimum of 5 minutes to achieve hemostasis.
After the removal of the balloon, 2 working ports
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removed using handschoen bag. A drain was placed
through the most dependent port, followed by the
relaxation of the retro pneumo peritoneum, the
removal of the trocars and the closure of the port
sites (Figure 2 and 3),		
All procedures were carried out without
the need for conversion to open surgery. Mean
operative time was 110 minutes (range 90-150),
Mean estimated blood loss was 40 mL (range 3050 ),two patients need to have spoeling procedure
using Nasogastric tube fr.8 to eliminate their calyx
inferior secondary stones,drain was removed 2 days
after operation,length of stay was 3 days, no major
complication found postoperatively. The outcome
characteristic are summarized in Table 2.
Figure 1. X-Ray KUB before (A) and following (B) procedure

DISCUSSION

with 10 mm length were placed parallel to the first
trocar at the level midclavicular line, and 5 mm
was placed at supra-iliac crest. Finally, a Hasson’s
cannula was secured at the primary port site, and
a 30-degree telescope was advanced. The CO2
inflation was performed through one of the ports,
and the retro pneumo peritoneum was created. In
the retroperitoneal space, the ureter was identified
by its peristaltic characteristics and the arborization
of its vessels anterior to the psoas muscle. It was
traced up to the ureteropelvic junction. Accuracy
was taken care to avoid any injury on the lower
polar vessels. The pelvis was carefully mobilized.
In general case, another port place medial to third
port to help mobilized fatty tissue covering the field
of surgery. Pyelolithotomy was performed using an
end of knife or endo-scissors. The stone removed
with a right angle dissector. A preplaced double
–J stent was advanced over the guide antegrade
manner. The pyelolithotomy was then closed with
interrupted 4-0 Vicryl sutures.The stones were

Renal calculi were the most commonly managed
with SWL, PNL or URS. Patients with large stones
in ectopic kidneys presented challenging dilemmas
when using these modalities.1Whereas an open
surgery has traditionally been the alternative
when these measures fail, success with minimally
invasive techniques is possible. Laparoscopic
pyelolithotomy can be an appropriate option in
certain cases. Laparoscopic surgery presents many
advantages over open surgery to the patients with
a lesser degree of pain and hemorrhage, shorter
hospital stay, and better cosmetic outcomes while
providing a better view and safer procedure to
the surgeons.10-11 Laparoscopic interventions were
applied as transperitoneal and retroperitoneal
approaches. The most important factor in choosing
between these two approaches is the experience and
preference of the surgeon. However, both methods
have their ups and downs. Transperitoneal ap
proach provides a better range of movement due
to the larger surgical site and higher distances
between the ports. However, in order to reach the
retroperitoneal located kidney via a transperitoneal
approach, the mobilization of intraabdominal
organs is required. In retroperitoneal approach, in
addition to the diffi culty of controlling renal hilus,
it is hard to reach the upper pole of kidney and the
distal ureter, while there is a need to learn to work in
this area. However, it also presents some advantages
such as faster kidney reach, an absence of shorter
hospital stay, and easy-to-apply nature in patients
with a history of abdominal surgery.10 Our initial
experience on seven patients with extra-renal pelvis
stone showed that retroperitoneal laparoscopic
pyelolithotomy minimally invasive with a lesser
degree of pain and hemorrhage, shorter hospital
stay, and better cosmetic outcomes. Different
laparoscopic approaches to these patients have been
reported.
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Figure 2. Trochar position in the supine position
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Brandan A. Kramer et al. reported five patients
underwent laparoscopic pyelolithotomy with no
minor and major surgery complications, and the
estimated blood loss was <50 mL in all cases. All
patient were discharged on postoperative day 1
with the drains removed.2
Volkan et al reported most cases of the stone
disease in congenitally abnormal kidneys can be
treated laparoscopically with low postoperative
morbidity and complication rates, a short
convalescence time, and good functional results.4
Andrei Nadu et al., Selçuk et al., Chao Qin et
al reported that although classical endourological
procedures should remain as the gold standard for
the great majority of renal stones, however patients
with a large stone from a combined laparoscopic
and endourological disease and repairs associated
anomalies.9-12
Yasser et al. reported, there was a statistically
significant difference between the groups regarding
mean estimated blood loss, mean hospital stay rate,
and stone-free rate. The mean operative time was
significantly longer in laparoscopic pyelolithotomy
than percutaneous nephrolithotomy. Although
PNL is the standard treatment in most cases of
renal pelvic stones, LPL is another feasible surgical
technique for patients with large renal pelvic
stones.5
Asim Mushtaq Patloo reported there was
no statistically significant difference in the
postoperative pain scores or analgesia requirements,
and postoperative complication was only slightly
more frequently in the laparoscopic group than
the open group, but the mean hospital stay of the
laparoscopic group was shorter than the open
group.3

Figure 3. The panoramic view of Laparoscopic Pyelolithotomy

Table 2.

Post-operative result among patients

Parameters

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6

Patient 7

Operative
time(minutes)

150

130

120

110

100

90

90

Bleeding

50

40

30

30

35

30

30

Drain removal

2 days

2 days

2 days

2 days

2 days

2 days

6 days

Post-operative
Complication

None

None

None

None

None

None

None

Post-operative
Day 1,VAS

1

1

1

2

1

2

2

Pain
Management

Paracetamol

Paracetamol

Paracetamol

Paracetamol

Paracetamol

Paracetamol

Paracetamol

Post-operative
length of stay

3 days

3 days

3 days

3 days

3 days

3 days

7 days
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Gaurav et al. reported that retroperitoneoscopic
pyelolithotomy was associated with longer
operating time, more invasive & less cosmetic,
require more analgesia, had more blood loss as
compared to percutaneous nephrolithotomy. While
patients undergo percutaneous nephrolithotomy
had shorter hospital stay & rapid return to normal
activity & more cost effective as compared to
retroperitoneal laparoscopic pyelolithotomy.6
Although it is uncommonly performed,
laparoscopic pyelolithotomy can be a useful
treatment for renal calculi not a meanable to more
common surgical techniques. In particular, the
technique can be beneficial in patients who are
having a poorly compliant, renal anomalies, and
have a large single renal-pelvic calculus.1-9
Even though results of retroperitoneal
laparoscopic pyelolithotomy in managing extrarenal pelvic stone disease in our initial experience
seems satisfactory, longer follow-up and more cases
are necessary to better elucidate the exact role of
laparoscopy in today’s management of stone disease.

CONCLUSION
Retroperitoneal laparoscopic pyelolithotomy is a
safe alternative for the management of pelvic renal
calculi with minimal post-operative pain and length
of stay.
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