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Abstract

Background: The aim of the study is to investigate whether laparo-
scopic pyelolithotomy (LPL) could be used to manage large renal
pelvic stones, generally considered excellent indications for per-
cutaneous nephrolithotomy (PNL).

Methods: This study was performed from May 2009 to March
2012 at Al-Azhar University Hospitals (Assiut and Cairo), Egypt.
It included two groups of patients with large renal pelvic stones;
only patients with stones 2.5 cm? or greater were included. Group
1 included 40 patients treated by PNL and Group 2 included 10
patients treated by LPL. The differences between the two proce-
dures were compared and analyzed.

Results: There was no difference between the two groups regard-
ing patient demographics and stone size. There was a statistically
significant difference between the groups regarding mean estimat-
ed blood loss (65 + 12.25 [range: 52.75- 77.25] vs. 180 + 20.74
[range: 159.26- 200.74] mL, p = 0001), mean hospital stay (2.3 =
0.64 [range: 1.66- 2.94] vs. 3.7 = 1.4 [range: 2.3- 5.1] days,
p = 0.006), rate of postoperative blood transfusion (0% vs. 4.8%,
p = 0.0024), and stone-free rate (80% vs. 78.6%, p = 0.23). The
mean operative time was significantly longer in Group 2 (LPL)
(131 £ 22.11 [range: 108.89-153.11) vs. 51.19 + 24.39 [range:
26.8-75.58] min, p < 0001), respectively.

Conclusion: 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.

Introduction

With the advances in shock wave lithotripsy (SWL) and
endourological procedures, such as percutaneous nephro-
lithotomy (PNL) and ureterorenoscopy (URS), the treatment
of urinary stone disease has changed markedly. The indica-
tions for open renal surgery to treat renal calculi are limited
to special situations; it is needed in only 0.47% to 5.4%
of the time."* To treat renal calculi of 2.5 cm? or larger in
diameter, PNL has been used successfully. With low com-
plication rates, PNL has been accepted as first-line therapy.®

According to the guidelines, laparoscopic pyelolithotomy
(LPL) is indicated when endoscopic procedures fail, if there
is a complex stone burden, renal and anatomical abnormali-
ties, or if there are indications for open surgery.®

There are some advantages to laparoscopy despite to its
rarity and limited indications. However, advanced experi-
ence and high skills are needed for the laparoscopic manage-
ment of complex stones, such as anatrophric nephrolithoto-
my.>” With the increase in stone size, success, complications
and additional treatment rates differ in patients treated with
PNL.2

In centres with established experience in advanced recon-
structive laparoscopy, LPL can be a feasible alternative to
PNL.? In this study, we compared PNL versus LPL in large
pelvic stone and investigated the role of LPL.

pelvic calculi (2.5 cm? or more) were treated with LPL. In the
same period, PNL was performed in 42 patients (2 patients
had staged bilateral PNL and we therefore excluded from
the analysis). An informed written consent was taken from
each patient.

All patients were documented prospectively in our data-
base. We tallied age, stone location and size. Preoperative
complete blood count, serum creatinine, platelet count,
bleeding and coagulation profile and urine analysis were
obtained from all patients. Radiological evaluation included
intravenous urography (IVU) and ultrasonography (U/S), with
the addition of non-contrast computed tomography (CT) in
cases of radiolucent stones. The degree of hydronephro-
sis was assessed according to the Society for Fetal Urology
(SFU) Classification.'

The stone burden was determined by radiographic stud-
ies, the stone surface area (SA) was calculated by tracing
the stone on a KUB (kidney, ureter, bladder) film in the
anteroposterior view then using the formula: SA = L x W x
w x 0.25 (w=3.14159)."
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Technique of LPL

Under general anesthesia and while in the lithotomy posi-
tion, the patient initially had an open-ended ureteral cath-
eter placed, through which a guide wire was inserted up
to the renal pelvis. The patient was then moved to the full-
flank position and the table was flexed for retroperitoneal
approach. A standard retroperitoneoscopic approach was
applied as described by Rassweiler and colleagues.’

After the dissection of the renal pelvis, we performed a
longitudinal or curvilinear pyelolithotomy incision accord-
ing to the size and shape of the stone. After pyelotomy was
created, the stone within the renal pelvis was removed intact
and placed in a specimen retrieval bag using the stone for-
ceps. After the calculi were removed, a double-J stent was
inserted over the guide wire advanced into the renal pelvis
under laparoscopic vision.

A 4-0 polyglactin suture was used to close the pyeloli-
thotomy from the proximal to the distal edge of the incision
in a running fashion. A suction drain was passed through
the lateral port and placed in the peripelvic tissues, under
endoscopic guidance. In the transperitoneal approach, the
patient was placed in a 30 to 45 degrees modified lateral
decubitus position with minimal flexion and attached to the
operating table with padded fixators. In patients with ure-
teropelvic junction (UP)) concomitant to renal pelvis stone,
a standardized laparoscopic Anderson -Hynes dismembered
pyeloplasty was performed as previously described.'

Technique of PNL

A standardized PNL procedure was performed in all cases
as described elsewhere.’ To summarize, a 5-French ure-
teral catheter was placed initially while the patient was
in a lithotomy position and under general anesthesia.
Percutaneous access was obtained by the surgeon under
guidance of C-armed fluoroscopy. The tract was dilated with
a high-pressure NephroMax (Boston Scientific, Natick, MA)
balloon dilator using a LeVeen inflator (Boston Scientific,
Natick, MA) and a 30 French Amplatz sheath (Cook Medical,
Bloomington, IN) placed over the inflated NephroMax under
fluoroscopic guidance. Nephroscopy was performed with
a rigid 26 French nephroscope. Stone fragmentation was
accomplished using a pneumatic lithotripter.

Fragments were removed with graspers. Additional tracts
were created when indicated in the same session. Stone
clearance and the integrity of the collecting system were
confirmed intraoperatively by fluoroscopic screening and
antegrade nephrostography.

At the end of the procedure, a 14 French nephrostomy
tube was placed in all patients. In the presence of uretero-
pelvic junction obstruction (UPJO), a full-thickness incision
was made using a hook knife truly lateral to the UPJ. A 6

French double-J stent was inserted at the end of the proce-
dure. Initial postoperative stone-free rates were determined
by patient assessment at the time of hospital discharge with
KUB radiography.

The postoperative stone-free rate was determined at
3 months postoperatively, using a spiral CT. The procedure
was considered successful if the patient was stone free.

We tallied the data of patients with renal pelvic stones
managed with LPL and PNL (Table 1). Statistical analysis of
this study was done by Microsoft Excel 2010 and PASW sta-
tistics program version 18.0.0 (Runs Test, Skewness, Kurtosis
and T-test) and the interpretation of results at http://www.
easycalculation.com/statistics/statistics.php. A p value >0.10
was not significant, =0.05 to <0.10 marginally significant,
<0.01 to =0.05 significant and <0.001 highly significant.

Results

26.63-50.97) and 42.03 + 13.17 years (range: 28.86-55.2)
in the LPL and PNL groups, respectively (p < 0.413). The
mean stone size was 6.5 + 1.20 cm? (range: 5.3-7.7) and
4.19 £ 2.03 cm? (range: 2.16-6.22) in the LPL and PNL
groups, respectively (p < 0.328). We tallied the rate of con-
genital anomalies in both groups (Table 1). We also com-
pared perioperative parameters (Table 2). The mean opera-
tion time was significantly prolonged in the LPL group than
in the PNL group, 131 + 22.11 minutes (range: 108.89-
153.11) versus 51.19 + 24.39 minutes (range: 26.8-75.58)
(p = 0.0001).

In the PNL group, 33 (78.6%), patients were stone-free,
while 9 (21.4%) had residual stones; in the LPL group, 8 (80%)
patients were stone-free, while 2 (20%) had residual stones
(p = 0.23). SWL was the treatment of choice for the manage-
ment of residual stones throughout the study, except for 4.8%
of patients in the PNL group who were treated by URS.

In the PNL group the complication rate was 35.7%. One
patient (2.5%) had high-grade fever (Clavien 1). Bleeding
(Clavien 1) occurred in 2 patients (4.8%). The first patient
bled early on postoperatively and was managed conserva-
tively by occlusion of the PNL tube for 6 hours and blood
transfusion; the second patient had secondary hemorrhage
(Clavien 2) 7 days after being discharged and was managed
by blood transfusion. Perforation of the pelvicaleceal system
occurred in 2 patients (4.8%) and was managed conserva-
tively in both patients. In the LPL group, the complication
rate was 30%; patients had high-grade fever (Clavien 2)
and 3 days paralytic ileus (this was recorded in 3 patients,
mostly due to the intraperitoneal migration of small stones);
all cases were resolved conservatively. The mean blood loss
was 65 + 12.25 mL (range: 52.75-77.25) in the LPL group
as compared to 180 + 20.74 mL (range: 159.26- 200.74) in
the PNL group and were statistically significant (p < 0001).
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LPL vs. PNL for large renal pelvic stones

Table 1. Preoperative patient characteristics

LPL PNL p value
No. procedures 10 42 N/A
Mean age = SD 38.8 + 12.17 years 42.03 = 13.17 years <0.413
Sex 5 (males) and 5 (females) 31 (males) and 9 (females) N/A
Stone size = SD 6.5 + 1.20 cm? 4.19 + 2.03 cm? <0.328
s Ectic;ic;p:;r\)/?lvll?dlflf r;%/J(g))m hﬂ:l:;;ahtgg (( f; N/A

LPL: laparoscopic pyelolithotomy; PNL: percutaneous nephrolithotomy; SD: standard deviation; PUJO: pelvi-ureteric junction obstruction; N/A; not applicable.

However, blood transfusion was required for 2 patients (4.8%)
in the PNL group. The hospitalization period was significantly
shorter in the LPL group, 2.3 + 0.64 days (range: 1.66-2.94)
versus 3.7 + 1.4 days (range: 2.3-5.1) (p = 0.006). Upon
patient request (not routinely), 6.6 morphine equivalents were
given postoperatively to both groups. Analgesia was needed
only for 2.2 + 0.9 days (range: 1.3 -3.1) and 2.4 + 0.9 days
(range: 1.5-3.3) in the PNL and LPL groups, respectively.

Discussion

are 2 cm? or greater.' Although LPL was first described in
the early 1990s, it did not gain popularity among urologists
because of its long learning curve and the already well-
established PNL technique.'®

Recently, successful laparoscopic management of renal
stones has been described; however, the indications have
not yet been defined and outcomes have not been compared
with established techniques, such as PNL.'7'8

In the current study, LPL was evaluated as a surgical
monotherapy to manage renal pelvic stones and compared
with PNL. In our study, the preoperative data of both groups
were homogenous with no statistically significant difference
regarding age, sex and stone size.

The operative time ranged from 110 to 190 minutes
(mean 131 £ 22.11), which is shorter than what Al-Azaby
found (135 minutes).” However, it is longer than the time
reported by Al-Hunayan and colleagues' (112.1 minutes)
and Nouralizadeh and colleagues® (177 minutes, range:
110-240).

Meria and colleagues?' and Goel and colleagues* found
significantly longer mean operative times for LPL than for
PNL (184 vs. 139 minutes, respectively, p = 0.02; and 142
vs. 72 minutes, respectively, p < 0.0001). A third non-ran-
domized controlled trial by Gaur and colleagues® reported a
mean operative time of 116 minutes for LPL, compared with
152 minutes for PNL (p value not stated). The longer time
of LPL in our study was usually related to the long learning
curve of LPL as well as the time needed for intracorporeal
suturing and delivery of the stone. The mean operative time
of LPL in our study, however, was acceptable and average
in relation to many studies.?'*42>

When compared with PNL, one outstanding advantage
of LPL is that it is harmless to the parenchyma.?® Therefore,
the risk of bleeding is higher in PNL related to the access
localization and dilation technique. Bleeding is the most
important and frequent complication in PNL. In general,
they are managed conservatively; however, arterial embo-
lization may be required in some cases. Meria and col-

Table 2. Comparison of perioperative and postoperative data in patients undergone LPL and PNL

Procedure LPL PNL p value
Mean operative time (min) 131 £ 22.11 51.19 = 24.39 <0001
Estimated blood loss (mL) 65 + 12.25 180 + 20.74 <0001
Postoperative hospital stay (d) 23 +0.64 37x14 <0.006
Stone-free rate (%) 80 78.6 <0.23
Postoperative analgesia (d) 24 +£09 22 +09 N/A
Blood transfusion (%) 0 4.8 <0.0024

Complications (%)
Intraoperative
Postoperative

- Early

- Late

High-grade fever (3)

*(Occurred in 6; 60%) None

2 days paralytic ileus (3) None

*(Occurred in 9; 22.5%) <0.0001
Hypotension (1) Perforation of PCS (2) Loss of
track (1)
Bleeding per PCN (1) High-grade fever (1)
Secondary Hge (1)

Superficial wound infection (1) Urinary
leakage (1)

LPL: laparoscopic pyelolithotomy; PNL: percutaneous nephrolithotomy; SD: standard deviation; PUJO: pelvi-ureteric junction obstruction; N/A; not applicable.
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leagues?' compared PNL with LPL and found significant
venous bleeding in 3 of the 16 patients managed with PNL
and the estimated blood loss was more significant in the PNL
group (70 vs. 210 mL). Also in our study the mean blood
loss was significantly less in the LPL group (65 + 12.25 vs.
180 + 20.74 mL), with no need for blood transfusion in all
the cases.

There was a statistically significant higher incidence of
postoperative fever (9 patients) in the PNL group in compari-
son with the LPL group (3 patients). Postoperative fever is a
common medical complication associated with PNL (23%-
25%),%” and urosepsis develops in only a small fraction of
these febrile patients (1%-2%).?® LPL complications usually
relate to the pyelotomy closure and the stone removal. Meria
and colleagues?', Sinha and Sharma?® and Holman and col-
leagues®® reported that urinary leakage after the procedure
developed in 12.5% (2/16), 10% (2/20) and 7% (1/15) of
patients, respectively.

Meria and colleagues?' reported an insignificant differ-
ence in the stone-free rate between LPL (88%) and PNL
(82%). The high stone-free rate achieved in the current study
was due to proper selection of cases, the intact removal
of the stone in contrast to PNL in which disintegration of
the stone by the pneumatic lithotripsy may have left some
residuals, and the increased learning curve.' Sinha and
Sharma?® found that SWL or PNL was ideal in their study of
20 patients with LPL and with a single renal pelvic stone, yet
these options were not available. They reported the feasibil-
ity of LPL in the management of a single renal pelvic stone,
especially when the stone is not complicated. They defined
this as a new indication for laparoscopy in a developing
country. Tefekli and colleagues?® reported their experience
with LPL in 26 patients with solitary pelvic stone in com-
parison with matched group of PNL; their stone free rate
was 100% and 88.4%, respectively.

In our study, we preferred the transperitoneal approach
to achieve the renal pelvis. Although the retroperitoneal
approach allows direct access to the posterior aspect of the
renal pelvis, avoids extensive dissection, avoids urine and
blood leakage into the peritoneal space and consequently
results in quicker postoperative recovery, we preferred the
transperitoneal approach. This approach was more familiar
to most of our surgeons, we had a much larger working
space available, there are established anatomical landmarks
for performing the surgery effectively and it has a shorter
learning curve.

Tefekli and colleagues®® support our opinion and prefer
the transperitoneal rather than the retroperitoneal approach
for accessing the renal pelvis. They found that the retro-
peritoneal approach provides a limited working space for
suturing and knot-tying in obese patients.

Although LPL appears to be more invasive because three
or four trocar punctures are needed compared with PNL in

which only a single hole is made, in PNL there is transgression
of the renal parenchyma with its potential of various compli-
cations, such as nephron damage and bleeding.??> On most
occasions, laparoscopy is nephron sparing, namely, pyeloli-
thotomy compared with PNL.?' There is agreement about the
role of laparoscopy in stone surgery by many authors, but in
special situations, such as those associated with pelvi-ureteric
junction obstruction, stone in the pelvic kidney and caliceal
stones.?>?*+32 Recently, Salvado and colleagues®* believe that
this technique can be considered in cases of a large stone
burden in different locations of the kidney.

Conclusion

Although laparoscopic surgery has gained a great acceptance
as a standard management in many urological disorders, it
will continue to play an extremely small role in the man-
agement of patients with nephrolithiasis. In addition, future
improvements in endoscopic technology and the skills of
contemporary urologists are likely to further narrow its appli-
cation. Furthermore, LPL is associated with longer operating
time, longer recuperation, more invasive, less cosmetic and
requires more skills when compared to PNL. Laparoscopy
is not suitable in patients with dense peripelvic adhesions,
intrarenal pelvis or a history of previous abdominal sur-
gery. However, LPL may be indicated in special situations,
like ectopically located, congenitally anomalous kidneys
or in patients where concomitant laparoscopic procedure
is indicated, such as pyeloplasty. It can also be indicated
in patients who have failed SWL, PNL and URS because
LPL is potentially harmless to the renal parenchyma and is
associated with less blood loss.
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