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INTRODUCTION
A pelvic ectopic kidney is one of the common congenital urological 
abnormalities reported worldwide with a prevalence of 1 in 2200 
to 3000 births [1]. Nephrolithiasis in patients with pelvic ectopic 
kidney is relatively uncommon. Several anatomic and metabolic 
factors may play a significant role in the development of calculi in 
ectopic kidneys [2]. Anatomical abnormalities like different kidney 
location, anomalous blood supply and the altered ureteral course 
may increase complexity and challenges in the management of 
nephrolithiasis [3,4].

Various options have been explored till date for the management of 
nephrolithiasis like open renal surgery, Extracorporeal Shock Wave 
Lithotripsy (ESWL), PCNL, Retrograde Intrarenal Surgery (RIRS) 
each having its own limitations [5-7]. Generally, PCNL is the preferred 
treatment option in orthotopic kidneys with nephrolithiasis with large 
stones (especially >1.5 cm) [8]. The stone clearance of PCNL in 
the ectopic kidney is also better than ESWL [9,10]. Laparoscopy-
assisted PCNL in pelvic ectopic kidney was first described by Eshghi 
AM et al., [11]. However, there is limited literature available on the 
use of laparoscopy-assisted PCNL in these unusual pelvic ectopic 
kidney stones. Most of the available studies are in the form of case 
study or small case series [12-18]. This paper reports the safety 
and efficacy of laparoscopy-assisted PCNL in ectopic kidneys with 
nephrolithiasis.

MATERIALS AND METHODS
This was a retrospective, descriptive, observational study conducted 
at the Department of Urology, Bharati Hospital, Pune, Maharashtra, 
India, from May 2015 to July 2019. Ethical committee approval was 
taken (IEC approval number-BVDUMC/IEC/116). All patients with 
pelvic ectopic kidneys with nephrolithiasis were screened. Details 

of disease and treatment were noted from the hospital database. 
A total of 42 patients of pelvic kidney with nephrolithiasis were 
screened. A total of 24 patients underwent laparoscopy-assisted 
PCNL. Nine patients underwent RIRS, seven patients underwent 
ESWL and two patients underwent open surgery. Of these, only 
those patients who underwent laparoscopy-assisted PCNL were 
enrolled for further study.

Inclusion criteria: Patients with ectopic pelvic kidney with 
nephrolithiasis with stone size more than 1 cm.

Exclusion criteria: Patients with ectopic pelvic kidney with 
nephrolithiasis with stone size less than 1 cm, patients with 
bleeding diathesis or patients who were unfit for surgery were 
excluded from study.

As a part of routine care, all the patients were evaluated including 
detailed medical history, clinical examination, routine haematological 
and urine investigations. Additionally, all the patients underwent 
Ultrasonography (USG) of Kidney, Ureter and Bladder (KUB) and 
Computed Tomography (CT) urography [Table/Fig-1].

For the purpose of this study, following details were collected from 
hospital data base: age, sex, side of the pelvic kidney, stone size, 
tract size, duration of surgery, duration of nephrostomy tube, duration 
of abdominal drain and duration of hospital stay. Complications 
reported or observed during intraoperative or postoperative period 
were also noted.

General Surgical Procedure in Included Patients
After general anaesthesia, 6Fr ureteral catheter was placed in 
lithotomy position. Retrograde pyelogram was then performed to 
know the location of the kidney [Table/Fig-2]. A 10 mm umbilical 
port was inserted first for telescope followed by two 5 mm working 
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ABSTRACT
Introduction: Pelvic ectopic kidney with stones is relatively an 
uncommon urological abnormality. Limited literature is available 
for surgical management of such cases. Because of abnormal 
anatomy, endoscopic surgery can be a challenging task.

Aim: To evaluate the safety and efficacy of laparoscopy-assisted 
Percutaneous Nephrolithotomy (PCNL) in patients with pelvic 
ectopic kidneys with nephrolithiasis.

Materials and Methods: This was a retrospective study conducted 
from May 2015 to July 2019. All patients with pelvic ectopic kidneys 
with nephrolithiasis were screened and patients who underwent 
laparoscopy-assisted PCNL were enrolled. The variables studied 
were age, sex, side of the pelvic kidney, stone size, tract size, 
duration of surgery, duration of nephrostomy tube, duration of 
abdominal drain and duration of hospital stay. Complications 
reported or observed during intraoperative or postoperative period 
were also noted. Descriptive statistics was used.

Results: The mean age of the patient was 36.5±9.3 (Mean±SD) 
years. Fifteen patients were males and nine were females. 
The mean size of stone was 17.9±3.2 (Mean±SD) mm and 
in 17  (70.8%) patients, stone was located on right side. The 
mean tract size was 23.1±1.2 (Mean±SD) French and the 
mean duration of surgery was 127.8±12.5 (Mean±SD) minutes. 
The stone clearance rate was 100%. The mean duration of 
nephrostomy tube, abdominal drain, and hospital stay was 
2.2±0.4 (Mean±SD) days, 3.5±0.8 (Mean±SD) days, and 
3.8±1.0 (Mean±SD) days, respectively. Two patients reported 
complications (ileus and fever).

Conclusion: In patients with pelvic ectopic kidney with stones, 
laparoscopy-assisted PCNL is safe and effective procedure. 
Further prospective, randomised studies with large sample 
size are required to clearly establish the role of laparoscopy-
assisted PCNL.
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ports in both iliac regions [Table/Fig-3]. Reflection of the colon was 
then carried out to assess the anatomy of the kidney, blood vessels 
and ureter. The abdominal pressure was then reduced. The desired 
calyceal puncture (transperitoneal percutaneous) was done after 
contrast pyelogram using 18G initial puncture needle. The 0.035-
inch guide wire was then inserted and the tract was dilated using 
Alken’s serial metal dilators. The tract was dilated up to 22Fr to 26Fr 
depending on the dilatation of the pelvicalyceal system and size of 
the stone. Ampltaz sheath of appropriate size was then inserted 
[Table/Fig-4]. Dresden nephroscope was then used for nephroscopy. 
Stones were fragmented using pneumatic lithoclast and fragments 
were retrieved using forceps. At the end of procedure, Double J 
stent was placed in antegrade manner, nephrostomy tube was 
placed transperitoneally and then abdominal drain was placed. 
Postoperative X-ray KUB was done to assess stone clearance 
[Table/Fig-5]. Nephrostomy tube was removed first followed by 
foley catheter. The abdominal drain was removed once drain output 
dropped to less than 50 mL in 24 hour. Double J stent was removed 
after four weeks.

[Table/Fig-2]:	 Retrograde pyelogram.

[Table/Fig-3]:	 Port position (Thick blue arrow- 5mm port in right iliac fossa; Thin 
blue arrow- 5 mm port in left iliac fossa; Red arrow- 10 mm umbilical port).

[Table/Fig-4]:	 Ampltaz sheath in place.

[Table/Fig-5]:	 Postoperative X-ray KUB.

STATISTICAL ANALYSIS
Analysis was done in Statistical Package for the Social Sciences 
(SPSS) version 25. Descriptive statistics were used to describe 
the data. Mean and the standard deviation were used for 
quantitative variables. Frequency and percentage were used for 
qualitative variables.

RESULTS
The mean age of the patient was 36.5±9.3 (Mean±SD). In 70.8% 
of patients stone was located on the right side and in 29.2% of 

[Table/Fig-1]:	 Computed tomography (CT) urography showing left ectopic kidney 
(blue arrow) with stone in renal pelvis (red arrow).
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in all patients leading to prolonged duration of nephrostomy tube 
and ultimately prolonged duration of drain. Urine leak in peritoneal 
cavity also resulted in paralytic ileus in all three patients. Authors 
attributed prolonged drain output and paralytic ileus to impaired 
wound healing in patients with chronic kidney disease. None of 
the patient in present study had deranged renal function. This can 
explain differences observed in both studies.

D’Souza N et al., studied outcomes of laparoscopy-assisted 
mini PCNL in patients of ectopic pelvic kidney [13]. As they 
performed mini PCNL, tract size was smaller (15 fr). They 
performed tubeless procedure (no nephrostomy tube) except 
in one patient. They did not observe paralytic ileus in any of 
their patient. As tract size is small in mini PCNL, chances of 
urine leak and ultimately chances of developing paralytic ileus 
were very less. This was probably the reason that they did not 
experience any complications related to urinary leakage despite 
doing tubeless procedures. In present study, there was only one 
patient who had paralytic ileus. Nephrostomy and abdominal 
drain was used in all patients. This resulted in very low incidence 
of paralytic ileus in present study. Stone clearance was less in 
the study conducted by D’Souza N et al., compared to present 
study. This is possibly because one of their patients had large 
stone burden with stones in inaccessible calyx. They had to 
re-look PCNL through same nephrostomy tract using flexible 
nephroscope. In present study, patients had with stones in renal 
pelvis only. As we used larger tract, big stones could be removed 
in single sitting.

Mousavi-Bahar SH et al., studied outcomes of laparoscopy-
assisted PCNL in patients of ectopic pelvic kidney [14]. Their 
results were comparable to present study. They had only three 
patients in their study whereas we studied 24 patients adding 
more weightage to present study. Soylemez H et al., assessed 
outcomes of different techniques while doing laparoscopy-
assisted PCNL in patients with pelvic ectopic kidney [6]. They 
employed two different laparoscopic techniques like mesocolon 
dissection and transmesocolic, and few different percutaneous 
procedures such as standard-PCNL, mini-PCNL and micro-PCNL. 
In contrast to this study, same technique was used in present study 
while doing laparoscopy and percutaneous stone removal for all 
patients. Hence, direct comparison and interpretation was not 
justified. But in their study they concluded that laparoscopy-
assisted PCNL is safe and effective for stones in ectopic pelvic 
kidneys. Ugurlu IM et al., studied outcomes of RIRS for stones 
in patients with ectopic kidneys. They found it to be technically 
difficult due to malrotation of the pelvicalyceal system, tortuous 
high insertion of the ureter and large stone bulk [7].

This study will act as guide for urologists at least for initial few cases 
in their practice. Incidence of stone in ectopic pelvic kidney is low. 
Most urologists are not expert in handling such cases immediately 
after their training. We have clearly described our technique with 
photographs showing position of abdominal ports and amplatz 
sheath. This will help in allaying apprehension of performing 
procedure. Also, routine use of nephrostomy and abdominal drain 
will help in reducing complications like ileus.

Characteristic n=24

Age (years) 36.5±9.3 (Mean±SD)

Sex
Male-15 (62.5%)

Female-9 (37.5%)

Side
Right- 17 (70.8%)

Left- 7 (29.2%)

Stone size (mm) 17.9±3.2 (Mean±SD)

[Table/Fig-6]:	 Demographic and preoperative details.

patients it was on the left side. The mean size of stone was 17.9±3.2 
(Mean±SD) [Table/Fig-6].

The mean tract size was 23.1±1.2 (Mean±SD) French and the 
mean duration of surgery was 127.8±.12.5 (Mean±SD) minutes. 
Overall, the stone clearance rate was 100%. The mean duration 
of nephrostomy tube, abdominal drain, and hospital stay was 
2.2±0.4 (Mean±SD) days, 3.5±0.8 (Mean±SD) days, and 3.8±1.0 
(Mean±SD) days, respectively [Table/Fig-7].

Study
Stone 

size (mm)
Tract 

size (Fr)

Duration 
of surgery 
(minutes)

Nephrostomy tube 
duration (days)

Duration of 
drain (days) Complications

Stone 
clearance

Patwardhan SK et al., [12] 40 28.6 119 4.6 6.6 Paralytic ileus in 3 patients 100%

D’Souza N et al., [13] 18 15 90 Tubeless (except 1 patient) No drain Residual stones requiring relook 88.9%

Mousavi-Bahar SH et al., [14] 30 28 126.67 2 3.6 Urine leakage 1 patient 100%

Present study 17.9 23.9 127.84 2.2 3.54 Ileus fever 100%

[Table/Fig-8]:	 Published literature where PCNL was done for stones in pelvic ectopic kidneys [12-14].

Characteristic Mean±SD (n=24)

Tract size (french) 23.1±1.2

Duration of surgery (minutes) 127.8±12.5

Nephrostomy tube duration (days) 2.2±0.4

Abdominal drain duration (days) 3.5±0.8

Hospital stay (days) 3.8±1.0

Complications n=2 (ileus and fever)

[Table/Fig-7]:	 Intraoperative and postoperative details.

Out of 24 patients, two patients reported complications. One 
patient had ileus (Clavien-Dindo Classification Grade1) [19] and 
was treated conservatively with fluid and electrolyte management. 
Another patient had fever (Clavien-Dindo Classification Grade 2) 
in the postoperative period which was managed with antibiotics 
according to urine culture sensitivity.

DISCUSSION
In the present study, the safety and efficacy of laparoscopy-assisted 
PCNL was evaluated in ectopic kidneys with nephrolithiasis. Results 
from present study demonstrated that laparoscopy-assisted PCNL 
is safe procedure with 100% stone clearance rate. The present 
study was a retrospective evaluation of 24 cases demonstrating 
clinical benefits and adding data to the literature. Also, our technique 
of reducing intra-abdominal pressure during tract dilatation and 
nephroscopy will encourage surgeons to do this procedure with 
standard amplatz sheaths which are 17 cm in length without any 
requirement of extra-long amplatz sheaths (which are 22 cm in 
length). Comparison of study results against published literature is 
seen in [Table/Fig-8] [12-14].

Patwardhan SK et al., studied outcomes of laparoscopy-assisted 
PCNL in three patients with ectopic pelvic kidney with chronic 
renal disease [12]. Duration of nephrostomy tube and duration of 
abdominal drain was more compared to present study. All three 
patients in their study developed paralytic ileus whereas in present 
study, only one patient developed paralytic ileus. They found 
significant peri-nephrostomy leakage of urine in peritoneal cavity 
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Limitation(s)
This was a retrospective study which has its inborn limitations. As 
the present series has limited sample size, care must be taken 
while generalising the results. However, this study adds data to the 
literature on this unusual occurrence.

CONCLUSION(S)
Laparoscopic-assisted PCNL is safe and has excellent results in 
patients with stones in ectopic pelvic kidney. It helps in achieving 
good stone clearance with minimum morbidity. Prospective, 
randomised studies with large sample size are required to clearly 
establish the role of laparoscopy-assisted PCNL in management of 
stones in ectopic kidneys.
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