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Introduction

In the last three decades, the surgical treatment of kidney
stones has progressed from open surgery to minimally
invasive treatment modalities. Noninvasive shock wave

lithotripsy (SWL), flexible ureteroscopy, percutaneous
nephrolithotomy, and laparoscopy were used to reduce
postoperative morbidity and improve surgical outcome.
Extracorporeal shock wave lithotripsy (ESWL) is the most
common and first-choice method of treating urinary tract
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Abstract Background Large renal pelvic stones can be effectively managed with laparoscopic
pyelolithotomy. The aim of this study was to compare the surgical outcomes of
laparoscopic pyelolithotomy versus open surgery for the treatment of large renal pelvic
stones.
Materials and Methods This prospective comparative study was performed at the
Sher-i-Kashmir Institute of Medical Sciences Medical College and Hospital over a period
of 8 years. Using computer-generated random numbers, the patients were randomized
into two groups: group A received laparoscopic pyelolithotomy, while group B had
open pyelolithotomy. The data was collected and analyzed using SPSS software 22.
Results Among 74 patients who met the inclusion criteria, the mean age was 39.18
years with 66.21% being males and a male:female ratio of 1.96. Forty-one (55.41%)
patients had open surgery and 33 (44.59%) had laparoscopic pyelolithotomy. The
difference in mean operative time of laparoscopy (117.66minutes) and open
(78.13minutes) surgery was statistically significant (p¼0.05). The mean blood loss
was significantly lower in the laparoscopic pyelolithotomy group (62.12mL) than in the
open group (92.07mL) (p¼0.009). The difference in mean hospital stay between the
open and laparoscopic groups was significant (p¼0.02). In both laparoscopy and open
surgery, we observed a 100% stone-free rate at the end of 1 month. None of our
patients expired during the study period.
Conclusion Laparoscopic pyelolithotomy is a promising alternative to traditional
open and other endourological techniques, with encouraging results. Despite its
technical difficulty, it yields high stone-free rates and low postoperative morbidity.
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stones up to 1.5 cm in size that are suitable for this type of
treatment. Ureteroscopy visualizes the stones directly, frag-
ments them, and removes them through the urethra.1 Per-
cutaneous nephrolithotomy is used for large stones and
when ESWL is contraindicated for one or more reasons.
Though the minimally invasive endourological techniques
have reduced the role of open surgery, they are ineffective at
preventing recurrence and thus necessitate multiple opera-
tive sessions.2–4 Staghorn calculus is particularly infected,
and the stones must be removed completely to avoid recur-
rence. This iswhere open or laparoscopic approaches to renal
stone management come into play. Though the role of open
surgery in the treatment of renal stones has been greatly
narrowed and diminished as endourological techniques have
advanced, it is still required in 0.47 to 5.4% of cases with
definite indications.5 Laparoscopy has become a more ac-
ceptable option for treating large renal stones since the
advent of minimal access surgery. Transperitoneal, retroper-
itoneal, and extraperitoneal laparoscopic access can be used
for urological interventions. Because of more familiar ana-
tomical landmarks and a larger working space, the trans-
peritoneal approach has a shorter learning curve. The
retroperitoneal laparoscopic approach has the potential
benefit of reducing visceral and vascular injuries while
also improving postoperative comfort by avoiding the open-
ing of the peritoneal cavity. This method is also associated
with a lower incidence of postoperative ileus and adhesion
formation. The purpose of this study was to compare the
surgical outcomes of laparoscopic pyelolithotomy and open
surgery in the treatment of large renal pelvic stones.

Materials and Methods

This prospective comparative study was conducted over 8-
year period in the department of general andminimal access
surgery at the Sher-i-Kashmir Institute of Medical Sciences,
Medical College and Hospital. Written informed consent was
taken from all the patients before the procedure. After
receiving proper ethical clearance from the from the De-
partmental Academic and Research Committee (with refer-
ence number—SKIMS/MC/302/2013/55), a total of 74
subjects who underwent pyelolithotomy between 2013
and 2021 and completed 3 months postoperative follow-
up were included in our study. Thirty-three patients had
laparoscopic pyelolithotomy and forty-one had open pyelo-
lithotomy. Following a thorough history and clinical exami-
nation, all patients underwent a complete blood count,
kidney/liver function test, routine urine examination, serum
electrolytes, calcium, phosphorus, radiograph of the chest
and kidney, ureter, bladder, and abdominal ultrasonography.
Computed tomographic urogram was used to determine the
number, size, and location of the stones. Before any inter-
vention, all patients underwent a diethylenetriaminepenta-
acetic acid scan to confirm the function of both kidneys and
for medicolegal reasons. Patients with solitary, large pelvic
stones of �2.5cms were included in the study. Patients with
multiple stones, stone<2.5cms in size, bilateral stones,
congenital kidney anomalies; patients with multiple-time

stone formers or previous stone-related operations; and
patients with a single kidney with stone were excluded
from the study.

The patients were divided into two groups using comput-
er-generated random numbers; group A included patients
who underwent laparoscopic pyelolithotomy and group B
included patients who had open pyelolithotomy. Postopera-
tively all the patients were closely monitored in our surgical
ward’s high-dependency unit. All patients were evaluated
24hours after surgery with a kidney-ureter-bladder radio-
graph to check the stent position and any residual stone
(►Fig. 1). Following hospital discharge, the patients were
referred to our outpatient department for further follow-up.

In laparoscopic surgery, we used an extraperitoneal ap-
proach in the lateral decubitus position. Balloon dissection
was done to establish extraperitoneal working space, and
three laparoscopic ports were used (the camera and two
working ports). After identifying the ureter, diathermy dis-
secting forceps were used to carefully dissect the ureter to
expose the renal pelvis. To remove stones from the renal
pelvis, we performed a T-shaped pyelotomy incision. The
stoneswere delivered intact via camera port in a glove-made
endobag. Laparoscopic stenting was performed via 5mm
port (DJ 6/26 both ends open) after saline washes, followed
by pyelotomy closure utilizing intracorporeal knotting with
3–0 Vicryl. Pneumothorax was deflated and port sites were
closed back after the tube drain was implanted in the
perirenal area.

Following the World Health Organization safety checklist
and confirming the side of the procedure, open surgery was
performed in the lateral kidney position using the conven-
tional extraperitoneal flank approach. The kidney was fully
mobilized from lateral to cephalic to caudal directions after
dividing Gerota’s fascia laterally. The ureter was identified,
looped by an 8F feeding tube, and the parapelvic fat was
dissected from the renal pelvis using precise blunt dissection
at the lower pole and above the psoasmuscle. An incisionwas
made at the ureteropelvic junction after two 3–0 catgut stay-
sutures were placed at the pyelotomy site. Desjardin’s for-
ceps were used to release the stone from the pelvis and
remove it all at once. Following normal saline washes and
ureter stenting with a 6/26 double-j-stent, the pyelotomy
was closed with a 3–0 round body Vicryl sutures. In all cases,
a 28F tube drainwasplaced in the perinephric spacebetween
the renal parenchyma and Gerota’s fascia and brought in
through a separate incision. The incision was reclosed in
layers.

Operative time was recorded for each procedure. Intra-
operative blood loss was quantified by measuring irrigation
fluid and weighing surgical sponges used for blood and fluid
mopping during surgery [gravimetric methods] using fol-
lowing equation.

Total amount of Blood loss¼Total difference in the swab
weight�1.5

[ multiplication factor is “2” in case of major blood loss or
major Operations]
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In both groups, the Foley’s catheter was removed 36 to
48 hours after surgery, and the drain was removed when the
drainage was less than 20mL/24 hours.

The statistical analysis was performed using SPSS soft-
ware (SPSS version 22, IBM, Armonk, New York, United
States). The distribution of continuous variables was evalu-
ated according to the Shapiro–Wilk normality test. If the
distributionwas normal, Student’s t-test was used for statis-
tical analysis; if the distribution was not normal, Mann–
Whitney U test was used. The categorical variables were
analyzed by Fisher’s exact test (two-tailed) or chi-squared
test. The p-value was estimated and p-value<0.05 was
considered significant. The mean and frequency were calcu-
lated using Microsoft Excel 2016.

Results

A total of 74 patients aged between 20 and 70 were included
in the study. Males (66.21%) outnumbered females (33.78%)
by a factor of 1.96. Fifty-one (68.92%) of our patients under-
went right-side surgery, while 23 (31.08%) underwent left-
side surgery. Forty-one patients (55.41%) had open surgery,
while 33 (44.59%) had laparoscopic pyelolithotomy. The
majority of our subjects (39.19%) were in the age group of
31 to 40 years followed by 41 to 50 years (27.02%) (►Table 1).
Themean ageof patients in the laparoscopic and open groups
was 36.26 and 41.29 years, respectively. When compared
statistically, the age distribution of the patients in both
groups was nearly identical (p¼0.13). In the laparoscopy

Fig. 1 Large renal calculi, pre- and postoperative Kidney- Ureter- Bladder radiograph and intraoperative photographs.

Table 1 Age distribution

Age group (y) Number of patients (frequency) Laparoscopic group (frequency) Open group (frequency)

20–30 15 (20.27%) 10 (30.30%) 5 (12.19%)

31–40 29 (39.19%) 12 (36.36%) 17 (41.46%)

41–50 20 (27.02%%) 9 (27.27%) 11 (26.83%)

51–60 7 (9.47%) 2 (6.06%) 6 (14.63%)

61–70 3 (4.05%) 0 (0%) 2 (4.88%)

Total 74 (100%) 33 (44.59%) 41 (55.41%)

Mean age 39.18 36.26 41.29

p-Value¼ 0.13.

Ibnosina Journal of Medicine and Biomedical Sciences Vol. 14 No. 1/2022 © 2022. The Libyan Authority of Scientific Research and Technology and the Libyan Biotechnology Research
Center. All rights reserved.

Laparoscopic versus Open Pyelolithotomy Hassan et al.24



and open surgery, the mean stone size was 2.98 0.9 versus
3.02 1 cm, respectively (►Fig. 1).

The mean operative time in the laparoscopic pyelolithot-
omy group was significantly longer than in the open pyelo-
lithotomy group. With a p-value of 0.05, the difference
between the two groups was statistically significant. The
blood loss was significantly lower in the laparoscopic group
of patients than in the open group. Themean blood loss in the
laparoscopic pyelolithotomy group was 62.12 versus
92.07mL in the open group, and the difference was statisti-
cally significant (p-value¼ 0.009). During the procedure, two
(4.87%) of our patients in the open group required blood
transfusion. There were no perioperative complications or
blood transfusion requirements among our subjects in the
laparoscopic group (►Table 2).

In the open group, 29.26% of patients developed a post-
operative complication, whereas only 12.12% of patients in
the laparoscopic group developed a postoperative complica-
tion. Wound site infection was the most common complica-
tion in the open group of patients, accounting for 14.63% of
cases, followed bypostoperative paralytic ileus (4.87%), chest
infection (2.4%), urinary tract infection (UTI) (2.4%), and
postoperative fever (2.4%). The most common complication
in the laparoscopy groupwas postoperative fever, which was
present in 9.09% of patients, followed byUTI (3.03% patients).
All of the complications were handled conservatively and
successfully. One patient (2.43%) in the open group devel-
oped an incisional hernia 8 months after surgery, which was
treated with mesh hernioplasty.

The length of hospital stay was calculated from date of
admission to the date of discharge. The in-hospital stay was
significantly shorter in laparoscopic group than in the open
group. The mean duration of hospital stay in open groupwas
6.74 days, while as in laparoscopic group was 3.77 days.
About 90.24% of our open group patients were discharged
between sixth and eighth day of admission, while 87.87% of
our laparoscopic patients were discharged within 5 days.
With a p-value of 0.02 separating the two groups, the
difference was statistically significant.

All patients were seen in the outpatient department on a
weekly basis for the first month, then monthly for the next
3 months. We observed a 100% stone-free rate at the end of
1month in both the laparoscopy and open groups of patients.
Stent removal was performed via cystoscopy 6 weeks after

surgery. During the course of the study, none of our patients
died.

Discussion

Urolithiasis is one of the leading causes of morbidity world-
wide, affecting 5 to 15% of the population and having a 5-year
recurrence rate close to 50%.6,7 Acute typical renal colic is a
common presentation that is frequently accompanied by
nausea, vomiting, hematuria, and, in some cases, fever. It is
one of the three most common reasons for a urological
emergency admission.8 A thorough medical history, clinical
presentation, systemic examination, and appropriate imag-
ing all contribute to a correct diagnosis. With a modest
diagnostic performance (sensitivity 44–77% and specificity
80–87%), plain radiographs of the abdomen can help distin-
guish between radiopaque and radiolucent stones.9 Ultraso-
nography of the abdomen has been shown to detect renal
stones with a sensitivity of 70% and a specificity of 94%.10

Noncontrast-enhanced computed tomographic is a common
imaging technique that has higher sensitivity and specificity
for location, size, and composition, as well as the ability to
determine stone density and inner structure. The manage-
ment of renal stones has progressed from open surgery to
minimally invasive endourology procedures. A less invasive
procedure with lower morbidity, faster recovery, and higher
stone clearance rates is ideal. Since the advent of minimal
access surgery, laparoscopy has become a more acceptable
option for treating large renal stones. Laparoscopic stone
surgery has a high one-session stone-free rate, as well as less
morbidity and faster recovery, and is appropriate for patients
with urinary tract anomalies.11 Even though retroperitoneal
approach has its inherent advantages but transperitoneal
approach is also popular and reported successfully. Extrac-
tion site is more cosmetic in transperitoneal approach that is
from nonvisible area of lower abdomen and if not very large
from umbilicus. It can be done faster and urine leak might be
less since peritoneal covers renal pelvic closure.11–14 Con-
comitant aberrant vessel causing ureteropelvic junction
obstruction can be seen and dealt better in transperitoneal
approach.15 In this study, we compare and contrast the
advantages, effectiveness, benefits, and safety of laparoscopy
versus open surgery in the treatment of renal stones.

In our study, preoperative data such as age, gender, and
stone side were homogeneous, with no statistically signifi-
cant differences. Males (66.21%) outnumbered females
(33.78%) by a factor of 1.96. 51 (68.92%) of our patients
underwent right-side surgery, while 23 (31.08%) underwent
left-side surgery. The majority of our subjects (39.19%) were
between the ages of 31 and 40, with a mean age of 39.18
years. The mean age of the patients in the laparoscopic
pyelolithotomy group was 36.26 versus 41.29 years in the
open group. Though urolithiasis can affect people of all ages
and genders, it is more common in men than in women
between the ages of 20 and 49,16 with 50% of patients
presenting between the ages of 30 and 50.8

The mean operative time in the laparoscopic pyelolithot-
omy group was significantly longer (117.66minutes) than in

Table 2 Operative time

Operative
time (min)

Laparoscopic group Open group

<60 1 (3.03%) 21 (51.22%)

61–90 4 (12.12%) 12 (29.27%)

91–120 12 (36.36%) 3 (7.32%)

121–150 10 (30.30%) 2 (4.88%)

>150 6 (18.18%) 3 (7.32%)

Mean 117.66 min 78.13 min

p-Value¼ 0.05.
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the open pyelolithotomy group (78.13minutes). There was a
statistically significant difference between the two groups.
The operative time ranged from 60 to 150minutes (mean:
117minutes), which is less than what Al-Azaby’s found
(135minutes)17 but more than reported by Al-Hunayan
et al (112.1minutes).18Qin et al discovered amean operative
time of 96minutes in retroperitoneal laparoscopic pyeloli-
thotomy of 76 patients.19 The long learning curve of retro-
peritoneal laparoscopic pyelolithotomy, as well as the time
required for dissection of the renal pelvis, intracorporeal
suturing in a smaller working space, and stone retrieval,
were all contributing factors.

The operative blood loss was significantly lower in the
laparoscopic group of patients than in the open group. The
mean blood loss in the laparoscopic pyelolithotomy group
was 62.12mL compared with 92.07mL in the open group,
which was statistically significant. In the open group, 29.26%
of patients developed a postoperative complication, whereas
only 12.12% of patients had a postoperative complication
with laparoscopy. All of the complications were handled
conservatively and successfully. The findings of our study
agree with those of Singal and Dhar 2018.20 They discovered
that the laparoscopic group lost significantly less blood than
the open group (63 vs. 103mL) and had significantly fewer
postoperative complications (p¼0.001). Others discovered a
blood loss of 20 to 400mL with a mean of 80mL in the
retroperitoneal laparoscopic technique.19

In the laparoscopic group, the in-hospital stay was
significantly shorter than in the open group (3.77 vs. 6.74
days). About 90.24% of our open group patients were dis-
charged between the sixth and eighth day of admission,
while 87.87% of our laparoscopic patients were discharged
within 5 days. Our findings were comparable to those of
Shamim and Iqbal21 and Basiri et al.22 Other published data
support a 3 to 5-day hospital stay in laparoscopic pyeloli-
thotomy.23 All patients were seen in the outpatient depart-
ment on aweekly basis for the first month, then monthly for
the next 3 months. We observed a 100% stone-free rate at
the end of 1 month in both the laparoscopic and open
groups of patients. Stent removal was performed via cys-
toscopy 6 weeks after surgery. During the course of the
study, none of our patients died.

Conclusion

Laparoscopic pyelolithotomy is a promising alternative to
open surgery and other endourological techniques, with
encouraging results. In our study, we discovered that the
laparoscopic technique is safe and results in better cosmesis,
less intraoperative bleed, fewer complications, a shorter
hospital stay, and an earlier return to activity. Although
technically demanding, laparoscopy is an efficient option
with high stone-free rates and minimal morbidity. It should
be performed by an experienced and skilled surgeon. Be-
cause this study had a small sample size, more comparative
studies are needed to define the role, feasibility, and indica-
tions of laparoscopic stone surgery in comparison to open
techniques, to properly validate these conclusions.
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