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ABSTRACT 
 

Objective: We evaluated the role of laparoscopic retroperitoneal pyelolithotomy in the management 
of large renal calculi. 
Methods: A retrospective study including 45 cases (male, 27; female, 18) of solitary renal calculi of 
size more than 2.5cm were evaluated. There were 41 patients with single calculus, 4 patients with a 
staghorn calculus. Laparoscopic retroperitoneal pyelolithotomy was performed using balloon 
dissection with minor modifications. 
Results: Stone clearance was achieved in all forty-five cases. The mean operative time was 90 
min. Postoperative hospital stays averaged 5 days. Patients were ambulatory in 24 hours and 
returned to work in 7 days on average. The minor complications encountered were peritoneal rent, 
balloon rupture, and superficial wound infection. The postoperative analgesic requirement was 
average, the patients required 1 tablet of diclofenac sodium (50 mg of diclofenac) for an average 
duration of 2 days. 
Conclusions: Laparoscopic retroperitoneal pyelolithotomy is a suitable minimally invasive method 
for the treatment of patients with staghorn and large renal calculi in centers without robotic facilities. 
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1. INTRODUCTION 
 
“With the introduction of percutaneous 
nephrolithotomy (PCNL), extracorporeal shock 
wave lithotripsy (ESWL), and other procedures, 
multimodality therapy for kidney stones has 
evolved over the last two decades from invasive 
to minimally invasive to non-invasive methods. 
After Clayman and colleagues” [1] first reported 
laparoscopic nephrectomy, the notion of stone 
removal by laparoscopy has evolved, especially 
since Gaur et al. [2] described retroperitoneal 
balloon dilatation and retroperitoneoscopy. Open 
renal surgery to treat renal calculi is reserved for 
exceptional circumstances; it is required in only 
0.47 to 5.4% of patients [3]. Large renal stones 
are best treated by laparoscopy, which has a 
high stone-free rate and only requires one 
session [4]. The importance of 
retroperitoneoscopic surgery in the removal of 
non-functioning kidneys and renal tumours has 
been established [5]. However, the role of 
Laparoscopic retroperitoneal pyelolithotomy in 
the treatment of renal stones remains unknown. 
 
“Although indications have not been established, 
successful laparoscopic retroperitoneal therapy 
for renal stones has been described” [5-8]. 
“Indications for laparoscopic retroperitoneal 
pyelolithotomy are in patients with a large single 
stone in the renal pelvis, percutaneous failure of 
renal access, where ESWL and PCNL are not 
feasible due to lack of equipment and expertise, 
morbid obesity, and minimally branched staghorn 
calculus in the renal pelvis” [9,10]. This study 
aims to assess the effect of laparoscopic 
retroperitoneal pyelolithotomy in the treatment of 
renal calculi and to present our preliminary 
findings. 
 

2. MATERIALS AND METHODS 
 
The retrospective study was conducted at the 
Department of General Surgery, BPS 
Government Medical College khanpur, Sonipat, 
Haryana, India including cases from January 
2015 to December 2021. The ethics committee 
of the institution approved it. The study included 
45 cases of solitary renal calculus that included 4 
patients with staghorn calculi. All records of 
patients aged 17 to 70 years with a stone size 
greater than 2.5 cm [Table 1]. The exclusion 
criteria were recurrent stones, stones in calices, 
multiple stones, pregnant patients, congenital 
abnormalities of the kidney, previous kidney 

surgery and a history of recurrent pyelonephritis. 
The preoperative evaluation of all patients 
included the following investigations: X-ray KUB, 
renal function tests, namely, blood urea and 
serum creatinine, urine routine and microscopy, 
urine culture and antibiotic sensitivity, USG KUB, 
CT urography, and DTPA scan in selected 
patients. Statistical analysis done by using IBM 
SPSS 23.0. 
 

Table 1. Pre-operative demographic data of 
patients 

 

Patient characteristics  Value 

Total patients 45 
Age in yrs (Mean ± SD) 30.4±10.2 
Sex(M:F) 27:18 
Stone size in cm(Mean ± SD) 2.8±0.6 

 

2.1 Operative Details 
 
All the patients received routine pre-operative 
and post-operative antibiotics (Ceftriaxone + 
sulbactam 1.5gm, Gentamicin 60mg, and 
Metronidazole 100ml). The patient was then 
moved to a right or left lateral position, 
depending on the side of the patient on which the 
operation was performed. Three ports were 
made; the first port of 1.5 cm size was at the 
lateral border of the erector spinae in the 
umbilicus line. A long haemostatic artery was 
inserted into the retroperitoneal space to create 
the space followed by index finger to make sure 
correct plane by feeling the lower pole of kidney. 
Then a working space was created 
retroperitoneally by a balloon (rubber water) filled 
with 1000-1100 ml of normal saline and kept in 
place for a minimum of 3 minutes to achieve 
bloodless space. Two other working ports 5 mm 
in size, one in the renal angle just below the 12th 
rib at the lateral border of the sacro-spinalis 
muscle, and the 3

rd 
was anterior and 1 cm above 

the anterior superior iliac spine [Fig. 1]. 
 
Finally, a Hasson trocar was inserted in the 
middle of the port of 10 mm size, fixed to the 
musculature with a silk 1-0 suture and covered 
with dynaplast to avoid air leakage and 
subcutaneous emphysema [Fig. 2]. 
 
CO2 insufflation was performed until 12mm Hg 
tension was reached. The ureter was recognized 
and the renal pelvis identified; the incision was 
made with an Endo knife or directly with a 
scissor. The incision in the renal pelvis will be 
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made as high as possible and will be linear or 
curvilinear depending upon the configuration of 
the stone and the exposure of the renal pelvis. 
The stone was kept in the retroperitoneal space. 
The DJ stent was inserted through the 5mm port 
with the help of the laparoscopic sheath through 
the 5mm port. We did not insert the DJ before 
proceeding to surgery. The pelvis was closed 

with interrupted intracorporeal suturing with 
absorbable 4-0 vicyrl suture [Fig. 3]. The stone 
was removed through a 10mm port by using one 
of the 5mm ports as the camera port. Suction 
drain(8f) was placed through the lower 5 mm port 
and removed 24-48 h after foley removal. The 
ureteral stent was kept for 5–6 weeks and 
confirmed on KUB X-ray the next day of surgery. 

 

 
 

Fig. 1. Pre-operative picture showing the landmark for insertion of the trocars at three ports 
 

 
 

Fig. 2. Use of hasson cannula in 10 mm port and use of dynaplast after sututring to prevent air 
leakage 
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Fig. 3. Intraoperative Steps of Surgery. (A) Showing ureter, PUJ and crossing vessel,  
(B) Incision over renal pelvis, (C) Removal of stone, (D) DJ stent placement, (E) Intracorporal 

suturing of renal pelvis 
 

3. RESULTS 
 
The mean operating time was 90 minutes. For 
the initial 15 cases, it was a average of 110 
minutes, but for later cases it dropped to average 
80 minutes. Mean haemoglobin drop was 
0.7±0.3. No blood transfusion was required in 
any of the patients. The drainage ranged from 
600mL/day to 30 mL/day. Average drainage was 
100 mL/day in the first 48 hours. The drain 
removal ranged from 36 hours to 4 days. The 
mean time for drain removal was 38.8±9.8 hours. 
The drain was removed whenever the drainage 
was less than 10 ml / day.Overall, stone 
clearance occurred in 45 of the 45 patients 
(100%) [Table 2]. 
 
Post-operative pain was quantified using a visual 
analogue scale (VAS score) and the total 
quantities of analgesic and diclofenac sodium 
used in the postoperative period. For 
postoperative day 0, intramuscular diclofenac 
was used, which later shifted to oral tablets from 

day 1. The postoperative analgesic requirement 
was average, the patients required 1 tablet of 
diclofenac sodium (50 mg of diclofenac) for an 
average duration of 2 days [Table 3].                    
The postoperative pain was measured using 
VAS (Visual analogue scales) [Table 3]. The 
average duration of hospital stay was 4.5 days. 
The time taken to resume normal activities was 7 
days. Laparoscopic pyelolithotomy is 
cosmetically superior to open pyelolithotomy. 
The average scar size was 3 cm (range 3-
3.5cm).   
 
One patient (2.2%) had peritoneal rent while 
performing retroperitoneal balloon dissection. 
Two patients had balloon rupture while the 
retroperitoneal space was being created. Two 
conversions (4.4%) to open pyelolithotomy were 
necessary due to migration of the stone into the 
calyx. One patient (2.2%) developed 
postoperative 12mm port site wound infection 
which later closed by secondary suturing                 
[Table 4].  
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Table 2. Peri and post operative data in 
patients 

 

Parameter Value 
(Mean±SD) 

Mean operative time  
(min) 

90±30 

Average drainage 
(mL/day) 

100±50 

Drain removal  
(hrs) 

38.8±9.8 

Stone clearance  
(%) 

100 

Post- operative hospital stay  
(days) 

4.5±2.2 

Post- operative analgesia  
(days) 

2±1.2 

Blood Transfusion  
(%) 

0 

Average scar size 
(cm) 

3 

 
Table 3. Post-operative VAS score and 

analgesia 
 

 VAS score Dose of analgesia 
(mg) 

Day 1 4.1±1.4 100±28.4 
Day 2 2.2±0.6 50±15.3 
Day 3 1.2±0.2 10±5.6 

 

Table 4. Rate of complications 
 

Complication Value (%) 

Peritoneal Rent 1(2.2%) 
Balloon Rupture 2(4.4%) 
Conversion to Open 2(4.4%) 
Subcutaneous Emphysema 0(0.0%) 
Superficial Wound infection 1(2.2%) 

 

4. DISCUSSION 
 

Renal calculi is the most frequent ailment 
globally, and urologists debate its therapy 
extensively. Laparoscopic Pyelolithotomy (LP) is 
a procedure that can be used when SWL and 
PCNL are not an option, as well as when there 
are renal abnormalities or a single big stone in 
the renal pelvic calculus [11]. Due to the 
difficulties in producing the appropriate 
pneumoretroperitoneum with direct insertion of a 
needle into the retroperitoneum, the development 
of retroperitoneoscopic surgery, including 
laparoscopic retroperitoneal pyelolithotomy, had 
been slower than that of transperitoneal 
laparoscopic surgery. 
 

“However, Gaur's invention of the balloon 
dissection technique in 1992 brought about a 
new era in retroperitoneoscopic surgery” [2]. The 
retroperitoneoscopic technique, in which space is 
produced with the use of a balloon, is commonly 
used. It provides complete visibility of the urinary 
system, is simple to manage, and avoids urine 
leaks into the peritoneum. The primary 
disadvantage of the retroperitoneoscopic method 
is the smaller working area, which makes 
suturing the urinary system difficult. In our 
experience, using a balloon to create a 
retroperitoneal space is effective and bloodless. 
Suturing the pelvis was not difficult for us, 
although it was challenging in intrarenal pelvis 
situations.  

 
According to certain research [12]. “creating the 
pneumo-retroperitoneum by needle in 
retroperitoneoscopic surgery with RP is often 
difficult and slow compared to the transperitoneal 
technique. In our center, a long curved artery 
sheath was penetrated to access the 
retroperitoneum area, and the fat was separated 
using the balloon without any peritoneal breach. 
They claimed that hospital stays are shorter and 
aesthetic outcomes are better with laparoscopic 
retroperitoneal pyelolithotomy. Even the odds of 
converting from retroperitoneum laparoscopy to 
open surgery are minimal, with little 
complications. Our findings also revealed that 
laparoscopic retroperitoneal pyelolithotomy is a 
good option”. 
 

As shown below, previous Laparoscopic 
retroperitoneal pyelolithotomy studies have been 
compared with our findings [Table 5]. Initial 
studies of Gaur et al. [2], Micali et al. [13], Hemal 
et al. [7] had a small sample size ranging from 7 
to 11 with a clearance rate of 62%,90% and 71% 
respectively. As these three studies done in initial 
days of retroperitoneoscopic, the mean operative 
time range from 108.2 mins to 249mins. Over the 
years different studies showed a decrease in 
mean operative time, a high stone clearance 
rate, a decrease in open conversion and shorter 
hospital stays. Our findings were comparable to 
these studies.   
 

Our study also revealed that our patients were 
stone-free, had no parenchymal or blood loss, 
and recovered quickly. Although the renal pelvis 
may be accessible directly with the 
retroperitoneal technique, this eliminates 
considerable dissection, urine and blood leakage 
into the peritoneal space, and allows for faster 
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Table 5. Comparation between different studies 
 

Study No. of patients  Clearance  Mean operative 
time (mins) 

Conversion 
Rate 

Mean postop 
hospital stay 

Blood loss(ml) Removal of drain (hrs) 

Gaur et al. [2] 
[1992] 

8 5(62%) 120 2(25%) - 15 7-15days 

Micali et al. [13] 11 10(90%) 249 2(18.2%) 4.5 132.9 - 
Hemal et al. [7] 7 5(71%) 108.2 2(28%) 4 127.2 - 
Chander et al. [8] 56 54(96.4%) 81 2(3.5%) 4.3 27 48hrs- 7days 
Al‐ Hunayan et al. [14] 21 19(90.5%) 93.2 2(9.5%) 3.8 - 45.6±33 
Tefekli et al. [15] 26 26(100%) 138.4 1(3.8%) 3.9 1±0.6 Hb drop - 
Sheng et al. [16] 89 87(98%) 90.87 0(0%) 4.5 0.9±0.5 Hb drop - 
Singh et al. [17] 25 23(92%) 90 2(8.0%) 5 25 48hrs-7days 
Singal et al. [18]. 850 - 84.2 - 2.5 51.7 24.7±8.9 
Present Study 45 45(100%) 90 2(4.4%) 4.5 0.7±0.3 Hb drop 38.8±9.8 
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recovery. According to Eterovic et al. [19], 
“although open pyelolithotomy improves renal 
function from day one, ESWL initially reduces it 
and then, at best, gets it back to pretreatment 
levels over a period of months. These findings 
indicate that retroperitoneal laparoscopic 
pyelolithotomy, which is comparable to open 
pyelolithotomy in terms of procedure, not only 
preserves nephrons but also revives nephrons”. 
 
“Renal stones greater than 3 cm generally 
necessitate numerous ESWL or PCNL 
treatments, or both, as well as adjuvant 
endoscopic procedures and ionising radiation 
exposure in PCNL. Some patients may not be 
fully stone-free even after therapy. Laparoscopic 
retroperitoneal pyelolithotomy has the ability to 
completely remove stones from these individuals 
in a single sitting, while also being noninvasive to 
the kidneys. When the stone is big or several 
calculi are present, the difference between 
laparoscopic retroperitoneal pyelolithotomy and 
other techniques is more obvious. For staghorn 
calculi, retroperitoneoscopic pyelolithotomy can 
be used, and the patient is stone-free in one 
sitting, compared to percutaneous 
nephrolithotomy, which requires many sittings 
and exposes the patient to ionising radiation” 
[20]. “Open surgery is rapidly being substituted 
by laparoscopy, and a rising number of 
publications have emerged in recent years 
demonstrating the usefulness of LP, particularly 
in patients who require concurrent pyeloplasty” 
[21], such as those with stones in an ectopic [22] 
or horse-shoe kidney [23]. 
 
Nambirajan et al. [24] compared “transperitoneal 
and retroperitoneal laparoscopic nephrectomy in 
a prospective randomised trial. They came to the 
conclusion that there was no difference between 
the two treatments in terms of patient morbidity 
or procedural complexity. However, we 
discovered that direct access to the renal pelvis 
of the retroperitoneal approach allows us to 
better mimic open surgical procedures without 
the need for bowel manipulation, resulting in a 
lower risk of postoperative ileus and bowel 
damage. Blood that is lost during retroperitoneal 
operations does not come into touch with the 
intestine, and any urine leakage is kept inside the 
retroperitoneum”. Blood and pee have been 
shown to irritate the gut and lengthen the time it 
takes to regain complete bowel function. 
Because of the scarcity of area and the lack of 
landmarks, Laparoscopic retroperitoneal 
pyelolithotomy has a high learning curve, making 
it difficult for novices to learn. The psoas muscle, 

Gerota's fascia, and the diaphragm are 
anatomical landmarks that aid operator 
orientation in the retroperitoneum and enhance 
clinical outcomes. Early in the process, 
meticulous and appropriate balloon dissection of 
the retroperitoneal area may assist the 
identification of these anatomical features and 
reduce operating time. So, surgeon experience 
reduces complications, the duration of the 
procedure, and may lead to improved success 
rates. 
 
In this series, the only minor technical 
complications were peritoneal rent and balloon 
rupture. Peritoneal rent happened in one patient 
due to extensive dissection in the retroperitoneal 
space. As reported by other series, complications 
like subcutaneous emphysema did not occur in 
our patient due to the use of Hasson’s cannula 
and use of dynaplast to prevent air leak. 
 
Our study has the following limitations. First this 
is a retrospective study with limited patient load 
as due to a budding tertiary rural institute.  
Secondly, only patients with a single stone 
located in the extrarenal pelvis were included in 
the study. As our institute is still in the 
development mode, further experience and 
improved technical expertise will help in a large 
sample size study with further improvement in 
results in the coming years. 
 

5. CONCLUSION 
 
Despite the fact that laparoscopic surgery has 
become the standard of care for many urological 
illnesses, the role of open and laparoscopic 
surgery in the treatment of urinary stone disease 
remains restricted due to developments in 
endourological procedures. However, 
Laparoscopic retroperitoneal pyelolithotomy is a 
suitable minimally invasive method for the 
treatment of renal calculi in individuals with 
staghorn and large renal calculi in hospitals 
without robotic facilities.  
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