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Abstract

Urinary calculi are prevalent and result in significant morbidity,
with a marked economic impact. Various therapeutic options
exist, from medical to surgical management according to stone
size. Laparoscopic pyelolithotomy is a viable option for signifi-
cant staghorn renal stones. We report the case of a laparoscopic
pyelolithotomy performed on a 48-year-old man with a left recur-
rent staghorn renal stone secondary to an ureteropelvic junction
obstruction following a grade IV renal trauma several years ago.

Introduction

A trend toward minimally invasive treatment for the manage-
ment of renal calculi has occurred with the development of
newer techniques, such as extracorporeal shockwave litho-
tripsy (ESWL), percutaneous nephrolithotomy (PCNL) and
ureteroscopy (URS). With the arrival of these techniques,
open procedures have become almost obsolete.” However,
minimally invasive procedures may be suboptimal in certain
circumstances, such as with large staghorn renal calculi.In
these circumstances, laparoscopic surgeries [laparoscopic
pyelolithotomy (LP), laparoscopic-assisted PCNL (LAP) or
l[aparoscopic anatrophic nephrolithotomy (LAN)] may be
valid options by combining the effectiveness of open surgery
while being minimally invasive.? We present a case of the
largest staghorn stone ever removed by LP and a review of
the literature.

Case report

referred to our clinic for chronic left flank pain. A detailed
medical history revealed a blunt grade IV left renal trauma
in 2001 with a secondary ureteropelvic junction obstruc-

tion (UPJO). Two unsuccessful UPJO treatments were per-
formed: an endopyelotomy in 2002 and an open pyeloplasty
in 2003. The open surgery failed due to extensive fibrosis
which inhibited the identification of the UPJO. During the
follow-up period, the patient developed an 18-mm left kid-
ney stone for which he had serial imaging, until he was
lost to follow-up in 2005. During a follow-up visit in 2009,
a controlled computed tomography (CT) scan showed a
left staghorn calculus measuring over 10 cm (Fig. 1) and a
dimercaptosuccinic acid (DMSA) renal scan showed a 45%
left renal differential function. Due to the significant stone
burden associated with a UPJO, a laparoscopic pyelolithot-
omy and pyeloplasty were offered to the patient.

Under general anesthesia, the patient underwent a left
ureteral catheter insertion via cystoscopy; he was then
repositioned in a right lateral decubitus with the genita-
lia in the operative field. The laparoscopic pyelolithotomy
was performed by using a four-port (two 5-mm and two
10-mm) transperitoneal approach with the first port, a Xcel
bladeless trocar (Ethicon Inc, Somerville, NJ) being inserted
under direct visual entry with a 10 mm 0-degree lens placed
lateral to the rectus muscle at 5-cm above the umbilical
level. The colon was mobilized to expose the renal pelvis.
The UPJO could not be identified because of the extensive
fibrosis. The renal pelvis was clearly identified and opened
to remove the staghorn stone. Initially, an attempt to frag-
ment the stone using lithoclast lithotripsy was unsuccessful
so it was removed en bloc using laparoscopic graspers. The
staghorn stone was placed into a 15-mm Endo Catch bag
(Covidien Plc, Loughlinstown, Dublin, Ireland) and extracted
by extending the 12-mm port incision (Fig. 2). The renal
pelvis was then thoroughly inspected for residual stones and
copiously irrigated. The ureteral catheter, placed initially in
a retrograde manner, was dislodged during repositioning of
the patient and impossible to reinsert antegradely through
the UP junction. A flexible cystoscopy was performed to pass
a guidewire retrogradely and it was pulled out from a 5-mm
trocar on which a 6Fr x 26 cm double | stent was slid down
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Fig. 1. A computed tomography scan showing the staghorn calculus.

into the bladder where the distal end was confirmed endo-
scopically. As stated, the pyeloplasty was deemed impos-
sible to perform since the UPJO was unidentified. The pelvis
was finally closed with two half-running 3.0 polyglactin
sutures. A closed suction drain was left through the lowest
5-mm port. The remaining ports were then removed under
direct vision and the wounds were closed. The surgical
time was 390 minutes and the blood loss was estimated to
be less than 300cc.

The stone analysis revealed a 115 x 85 x 75 mm mix
of struvite and hydroxyapatite stone. The patient was dis-
charged on day 5 with the Foley catheter and the closed
suction drain in place because of a urinary pelvis leak. The
Foley catheter was removed on day 10 and the drain on the
following day, since no drainage occurred once the catheter
was removed. An abdominal x-ray showed residual stones,
varying from 3 to 18 mm.

Six weeks later, the ureteral stent was removed and a
retrograde pyelography revealed a narrowing of the left
UPJO. A second endopyelotomy and PCNL were later per-
formed. The residual stones were extracted while a 13-mm
calcification seen on the abdominal x-ray was in the renal
parenchyma. The patient is currently asymptomatic and and
the double J stent was removed six weeks later.

Discussion

feasibility,' LP to treat renal stones is still not clearly defined,
partly because PCNL and ESWL are well-established mini-
mally invasive, effective treatments.* The indications of LP
are essentially the same as open surgery. However, with the
high success rate of the other minimally invasive procedures,
open surgery is now considered a last resort mainly due
to its higher morbidity. The most accepted clinical indica-
tion for LP is the concomitant management of kidney stones
and UPJO, which are present in about 20% of cases;’ but it

has also been used in many
other situations, such as with
a large stone burden and
stones in ectopic kidneys.

Several authors have
reported their series with
laparoscopic pyelolithotomy
with or without concomitant
pyeloplasty (Table 1). To our
knowledge, the largest stone
burden ever removed by a
laparoscopic technique was
a 9.0-cm staghorn stone.®
Goel and Hemal” compared
the role of LP to PCNL.
They performed 18 LPs and
12 cases of PCNL and concluded that PCNL was better: it
caused less morbidity and was easier to perform, while the
LP should be reserved for patients who need adjunctive
procedures.

Other laparoscopic procedures for large stone burden
have been reported, such as the LAN. In 2003, Kaouk and
colleagues were the first to demonstrate the feasibility of
LAN using the porcine model.? Later that year, Deger and
colleagues reported the first case of LAN in a human.’
Simforoosh and colleagues published their five case series
with LAN in 2007.° Although they confirmed the feasibility
of LAN, only three patients were stone-free (60%). Unlike
LP, LAN involves clamping of the renal hilum and incision
of the renal parenchyma, which is associated with loss of
functional parenchyma and renal insufficiency."" Despite the
fact that LAN has proven efficacy in open procedures, we
believe that further investigation and follow-up is necessary
before recommending it instead of LP. In our case, the extra
renal pelvis was technically easier to incise than the renal

Table 1. Cases series of documented laparoscopic
pyelolithotomies

Mean Largest

stone stone
First author, year burden, removed Stone-free

of publication No. cases cm by LP, cm rate, %

Micali, 1997% 17 14 6.0 88
Ramakumar,
2002 19 1.4 - 90
Goel, 2003’ 16 3.6 - 100
Meria, 2005% 16 25 33 88
Srivastava,
20082 20 1.5 25 75
Stein, 2008* 15 0.6 1.0 80
Salvado, 2009™ 9 2.9 - 100
Nadu, 2009° 13 - 9 77
Chander, 2010® 184 2.9 4.0 100

LP : laparoscopic pyelolithotomies.
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Fig. 2. The 11.5-cm extracted staghorn calculus.

parenchyma. Furthermore, the large stone burden would
have made the surgery nearly impossible to perform with a
reasonable warm ischemia time.

Nephrolithiasis in ectopic kidneys presents a challenge
to the endourologist due to the higher risk of bowel injuries.
To overcome this difficulty, LAP has been performed. It was
first reported by Eshghi and colleagues in 1985,'> and has
been performed many times since then. One of the largest
related series was presented in 2007 by El-Lappany and
colleagues.” They treated five patients using LAP with an
80% stone-free rate. Although LAP represents an option for
these patients, LP has the advantage of avoiding vascular
complications secondary to renal parenchyma puncture.
However, it remains more time-consuming and technically
more challenging.

URS and PCNL are the favoured treatments for large stone
burden,™ but they usually require multiple access sites or
procedures which are not free of consequences. In those
rare circumstances in which renal stone burden cannot be
effectively removed in a reasonable number of endoscopic
procedures, or in situations in which ESWL, URS and PCNL
have failed, LP could be considered part of the therapeu-
tic arsenal. The stone-free rate of LP is quite high (75% to
100%),**151® which is comparable to open surgery'” and to
PCNL which has a stone-free rate of 85% to 100% (Table

1).1820 Thus, in selected patients, laparoscopic surgery can
certainly be a reasonable therapeutic option.2' However,
these laparoscopic procedures should only be practiced in
centres with expertise in laparoscopy as they are technically
challenging. They are also associated with a long learning
curve and are somewhat time-consuming.

Conclusion

removed by laparoscopic surgeries. Laparoscopic pyeloplas-
ty was aborted, similar to the patient’s open pyeloplasty a
few years ago, due to the extensive fibrosis around the UPJO.
In cases involving renal stones associated the UPJO, lapa-
roscopic pyelolithotomy and pyeloplasty are the treatments
of choice. Longer follow-up and reports will be necessary
to better determine the place of laparoscopy in the man-
agement of urinary stone disease. LP is certainly safe and
feasible in experienced hands, but should not replace PCNL,
which remains the gold standard for kidney stones greater
than 2 cm. These procedures are technically challenging
and should only be performed by experienced laparoscopic
surgeons.

Acknowledgements: Dr. Tania Fayad, PhD.

CUAJ @ June 2012 @ Volume 6, Issue 3 E123



Richard et al.

Competing interests: None declared.

This paper has been peer-reviewed.

References

E124

Kramer B, Hammond L, Schwartz B. Laparoscopic Pyelolithotomy: Indications and technique. J Endourol
2007;21:860-61. http://dx.doi.org/10.1089 /end.2006.0410

Gaur DD, Agarwal DK, Purohit KC, et al. Retroperitoneal laparoscopic pyelolithotomy. J Urol 1994;151:927-
29.

Chander J, Dangi AD, Kupta N, et al. Evaluation of the role of preoperative Double-) ureteral stenting in
retroperitoneal laparoscapic pyelolithotomy. Surg Fndosc 2010;24:1722-6. http:/ /dx.doi.org/10.1007 /
s00464-009-0835-2

Stein RJ, Tumna B, Nguyen M, et al. Laparoscopy pyeloplasty with concomitant pyelolithitomy : technique
and outcome. J Endourol 2008;22:1251-5. http://dx.doi.org/10.1089 /end.2008.0003
AlHunayan A, Abdulhalim H, Kehinde EQ. Laparoscopic pyelolithotomy: is the retroperitoneal route a
better approach. Int J Urol 2009;16:181-6. http://dx.doi.org/10.1111/1.1442-2042.2008.02210.x
Nadu A, Schatloff 0, Ramon , et al. Laparoscopic Surgery for renal stones : Is it indicated in the
modem endourology era? Int Braz J Urol 2009;35:9-18. http://dx.doi.org/10.1590/51677-
55382009000100003

Goel A, Hemal AK. Evaluation of role of retroperiteneoscapic pyelolithotomy and its comparision with percutane-
ous nephrolithotripsy. Int Ural Nephrol 2003;35:73-6. http:/ /dx.doi.org/10.1023 /A:1025962009286
Kaouk JH, Gill IS, Desai MM, et al. Laparoscopic anatrophic nephrolithotomy: feasibility study in a chronic
porcing model. J Urol 2003;169 :691-6. http://dx.doi.org/10.1016,/50022-5347(05)63994-8
Deger S, Tuellmann M, Schoenberger B, et al. Laparoscopic anatrophic nephrolithotomy. Scand J Urol
Nephrol 2004;38 :263-5. http:/ /dx.doi.org/10.1080,/00365590410028719

Simforoosh N, Aminsharifi A, Tabibi A, et al. Laparoscopic anatraphic nephrolithotomy for managing large
staghorn calculi. B/U Int2008;101:1293-6. http: / /dx.doi.org/10.1111 /j.1464-410X.2008.07516.x

. Assimos DG. Anatrophic nephrolithotomy. Urology 2001;57 :161-5. http://dx.doi.org/10.1016/

S0090-4295(00)00920-1
Eshghi AM, Roth JS, Smith AD. Percutaneous transperitoneal approach to a pelvic kidney for endourological
removal of staghom calculus. J Urol 1985;134 :525-7.

20.

21.

22.

23.

24.

EFKappany H, EFNahas AR, Shoma AM, et al. Combination of Laparoscopy and Nephroscopy for Treatment
of Stones in Pelvic Ectopic Kidneys. J Fndourol 2007;21:1131-5. http://dx.doi.org/10.1089/
end.2007.9930

Salvada J, Guzmdn S, Trucco C, et al. Laparoscopic Pyelolithotomy: Optimizing Surgical Technique. /
Endourol 2009;23:575-8. http://dx.doi.org/10.1089 /end.2008.0582

Ramakumar S, Sequra JW. Laparoscopic surgery for renal urolithiasis: pyelolithotomy, caliceal diver-
ticulectomy and treatment of stones in a pelvic kidney. J Endourol 2000;14:829-32. http://dx.doi.
0rg/10.1089 /end.2000.14.829

Hemal AK, Goel A, Kumar M, et al. Evaluation of laparoscopic retroperitoneal surgery in urinary stone
disease. J Endourol 2001;15:701-5. http://dx.doi.org/10.1089,/08927790152596271

Saussine C, Lechevallier E, Traxer 0. Lithiase urinaire et laparoscopie. Traitement des calculs du rein (hors
anomalies fonctionnelles ou anatomiques). Prag Urol 2008;18:938-42. http: //dx.doi.org/10.1016/j.
purol.2008.09.006

E-Assmy AM, Shokeir AA, EFNahas AR, et al. Qutcome of percutaneous nephrolithotomy : effect of body
mass index. Eur Urol 2007;52:199-204. http://dx.doi.org/10.1016/j.eurur0.2006.11.049

Tabibi A, Akhavizadegan H, Niroomand AR. Percutaneous Nephrolithotomy with or without retrograde
pyelography : Preliminary results of a randomized controlled trial. Urol J 2005;2:132-6.

Matlaga BR, Hodges SJ, Assimos DG. Percutaneous nephrostolithotomy: Predictors of length of stay. J Urol
2004;172 :1351-4. http:/ /dx.doi.org/10.1097 /01.ju.0000138286.91104.2¢

Alivizatos G, Skolarikos A. Is there still a role for open surgery in the management of renal stones. Curr
Opin Urol 2006;16:106-11. http://dx.doi.org/10.1097 /01.mou.0000193379.08857 .67

Micali S, Moore RG, Kavoussi LR. The role of laparoscopy in the treatment of renal and ureteral calculi. J
Urol 1997;157:463-6. http://dx.doi.org/10.1016,/50022-5347(01)65173-5

Meria P, Milcent S, Desgrandchamps F, et al. Management of pelvic stones larger than 20mm : laparoscopic
transperitoneal pyelolithotomy or percutaneous nephrolithotomy? Urol Int 2005;75:322-6. http://dx.doi.
org/10.1159,/000089167

Srivastava A, Singh P, Gupta M, et al. Laparoscopic Pyeloplasty with Concomitant Pyelolithotomy- ls it
an Effective Mode of Treatment? Ural Int 2008;80:306-9. http://dx.doi.org/10.1159 /000127347

Correspondence: Dr. Robert Sabbagh, Centre Hospitalier Universitaire de Sherbrooke,
Division of Urology, 3001 12e Av N Sherbrooke, QC JTH 5N4; fax: 819-820-6411;
robert.sabbagh@usherbrooke.ca

CUAJ @ June 2012 @ Volume 6, Issue 3



