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ABSTRACT

Background and Aim: The renal stones of any size could be effectively managed through an essential surgical
technique known as Percutaneous Nephrolithotomy (PCNL). The large size renal stones with abnormal kidneys
imposed additional challenges for PNCL in anomalous kidneys. The present study aimed to evaluate the
effectiveness and safety of Percutaneous Nephrolithotomy in malrotated kidneys.

Place and Duration: Conducted at Urology department of Mian Gul Abdulhag Jehanzeb Kidney Hospital
Manglawar, Swat for duration of two years (from May 2019 to April 2021).

Materials and Methods. This single-centered retrospective study was conducted on 80 patients who underwent
percutaneous nephrolithotomy with malrotation kidneys. The individuals with anomalous kidneys and complex
calculi were enrolled in this study. These patients had kidneys anomalies such as horseshoe kidneys, crossed
fused ectopia, malrotation kidneys, pelvic and complete stone clearance. Posterior or anterior approaches were
followed for the procedure after preoperative evaluation in kidney anomalies. Retrograde catheterization was
carried out under spinal and general anesthesia with the patients. For all the patients, stone size and clearance
were measured.

Results: Of the total 80 kidneys anomalies patients, 55 (68.7%) were male and 25 (31.3%) were females. Overall
mean age was 35.26 + 13.51. The stone size varied from 1.3cm to 7 cm. Patients were categorized into two
groups based on stone sizes such as group | (1.3-2.5 cm) had 42 (52.5%) and group Il (25-7cm) 38 (47.5%)
patients. The patients included renal pelvis 19 (23.6%), the pelvic ureteric junction (PUJ) 8 (10%), horseshoe
kidneys 2 (2.5%), crossed fused ectopia 9 (11.3%), and malrotation kidneys 3 (3.8%).The stone clearance was
completed in 77 (96.3%) patients. The statistically significant factor for complete clearance was the staghorn
stone calculus.

Conclusion: Percutaneous nephrolithotomy is a safe and effective procedure for large renal stones management
in patients of anomalous kidneys. Higher renal stones clearance can be achieved with minimum morbidity by

suitable preoperative evaluation and technical experts.
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INTRODUCTION

Percutaneous nephrolithotomy is a promising treatment
technique for renal stones with larger sizes above 2 cm.
However, urologists faced several challenges in complex
anatomy or anomalies in performing PCNL operations. An
effective and successful PCNL in terms of complete
clearance and low complications can be established with
easy and optimal access to the renal system [1, 2].
However, because of the altered caliceal position, it is not
always easy to achieve optimal access in malrotated
kidneys, especially when fluoroscopy is used. Furthermore,
due to the kidney's rotated anatomy, reaching the stone
may be difficult. Horseshoe, ectopia without fusion and with
fusion is the renal anomalies with kidney malrotation.
Assessing the kidneys malrotation effect on other
anomalies through PCNL could be challenging. The
affection ratio in males is twice more compared to the
female [3]. The PCNL success rate reported in various
studies was above90% [4, 5]. Upper ureteral and renal
stones could be treated with effective and safe
percutaneous nephrolithotomy [6]. The most common
kidneys anomalies are malrotation, horseshoe with calculi
presence, and fusion. The major challenges for horseshoe

kidney treatment with percutaneous nephrolithotomy could
be ectopia, lower pole fusion, and malrotation [7].

Anatomic anomalies, metabolic abnormalities, and
urinary infections are the predisposing factors for PCNL. In
developing countries, renal stones incidence are increasing
in all age group globally [8]. Due to the low success rate
and ureteric fragments of extracorporeal shock wave
lithotripsy (ESWL) in renal calculi treatment and large size
stones (>1.5 cm) percutaneous nephrolithotomy is the
preferred technique for complex, large, and multiple stones.
PCNL could be effective in renal anatomic variations and
lower calyceal stones with a higher success rate of
clearance and reduced morbidity [9]. PCNL safety and
efficacy was investigated by various researchers among
different age patients [10]. The present study aimed to
evaluate the effectiveness and safety of Percutaneous
Nephrolithotomy in malrotated kidneys.

METHODS

This single-centered retrospective study was conducted on
80 patients who underwent percutaneous nephrolithotomy
with malrotation kidneys. The study was conducted at
Urology department of Mian Gul Abdulhaq Jehanzeb
Kidney Hospital Manglawar, Swat for duration of two years

PJMHS Vol. 15, NO.8, AUG 2021 2362


mailto:drarif08@gmail.com

Effectiveness and Safety of Percutaneous Nephrolithotomy (PCNL) in Malrotated Kidneys

(from May 2019 to April 2021). The study was carried out
after attaining approval from Institute Review Board. The
individuals with anomalous kidneys and complex calculi
were enrolled in this study. These patients had kidneys
anomalies such as horseshoe kidneys, crossed fused
ectopia, malrotation kidneys, pelvic and complete stone
clearance. Posterior or anterior approaches were followed
for the procedure after preoperative evaluation in kidney
anomalies. Retrograde catheterization was carried out
under spinal and general anesthesia with the patients. For
all the patients, stone size and clearance were measured.
A ureteral catheter (6F) was inserted in the upper ureter
after spinal and general anesthesia induction. The
malrotated and horseshoe kidney compared to the normal
kidney was lower and more vertical. Upper and middle pole
posterior Calix was obtained in a single tract through
percutaneous. A fiscal dilator (30F) was used with fascial
dilators and subcostal dilation on am Platz sheath. For
stone disintegration, pneumatic and ultrasonic lithotripsy
with a nephroscope (24F) was introduced. Prior to the
removal of stone fragments and percutaneous procedure,
tubeless PNCL and nephrostomy (20 F) tubes were placed
in different cases. After 48 hours of surgery, tubes were
removed and hydrothorax or pneumothorax was ruled out
through chest x-rays. Before the removal of the tube, a
nephrostogram and plain KUB (kidney ureter and bladder)
were done in all the patients.

The baseline and demographic characterizations such
as stone location, size, and multiplicity were all recorded.
Additionally, hemoglobin changes, stone-free rate,
operative and hospitalized meantime, percutaneous
frequency, analgesic requirement, complications, and
residual stones subsequent treatment were all noted. Stone
clearance, also known as stone-free rate (SFR), was
defined as the absence of any residual fragments larger
than 4 mm on postoperative KUB X-rays. A modified Clavin
classification was used for postoperative complications
assessment. Frequency and percentage were calculated
for categorical variables using the chi-square test. Mean
and standard deviation was calculated for continuous
variables. A p-value of 0.05 was considered statistically
significant.

RESULTS

Of the total 80 kidneys anomalies patients, 55 (68.7%)
were male and 25 (31.3%) were females in Figure 1.
Overall mean age was 35.26 + 13.51. The stone size varied
from 1.3cm to 7 cm. Patients were categorized into two
groups based on stone sizes such as group | (1.3-2.5 cm)
had 42 (52.5%) and group Il (25-7cm) 38 (47.5%) patients
as shown in Figure 2. The patients included renal pelvis 19
(23.6%), the pelvic ureteric junction (PUJ) 8 (10%),
horseshoe kidneys 2 (2.5%), crossed fused ectopia 9
(11.3%), and malrotation kidneys 3 (3.8%).The stone
clearance was completed in 77 (96.3%) patients. The
statistically significant factor for complete clearance was
the staghorn stone calculus.
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Figure 1. Gender distribution
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Figure 2. Stone size variations
Out of the 80 renal units, the prevalence of right and left
kidneys stones were 43 (53.8%) and 37 (46.2%)
respectively in Figure 3. The stone location was renal
pelvis 19 (23.6%), pelvicalyceal 33 (41.3%), calyceal 15
(18.6%), and staghorn 13 (16.5%) as shown in Table 1.

Table-1. Stone location distribution

Stone location Frequency (n) Percentage (%)
Renal pelvis 19 23.6
Pelvicalyceal 33 41.3
Calyceal 15 18.6
Staghorn 13 16.5
Total 80 100

= Right Kidney = Left Kidney
Figure 3. Prevalence of right and left kidneys
Table 2 demonstrate the postoperative complications of
PCNL were bladder clots 1 (1.3%), fragment went into
lower ureter 5 (6.3%), leakage from puncture site 1 (1.3%),
stone went into injury outside kidney 3 (3.8%) and no
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complications in 71 (89%). The Guy's Stone Score (GSS)
was calculated for all the patients and their prevalence as
shown in Table 3.

Table 2. Postoperative complications

Complications Frequency (n) | Percentage (%)
Bladder clots 1 1.3

Fragment went into 5 6.3

lower ureter

Leakage from puncture 1 1.3

site

Stone went into injury 3 3.8

outside kidney

No complications 70 87.5

Table-3 Frequency of Guy's Stone Score (GSS) among 80
atients

Guy's Stone Score (GSS) Frequency n (%)
1 7 (8.8)
la 9(11.3)
1b 27 (33.8)
2a 3(3.8)
2b 6 (7.5)
2c 3(3.8)
3a 6 (7.5)
3b 3(3.8)
3c 10 (12.2)
4a 4 (5)
4b 2 (2.5)
Total 80 (100)
DISCUSSION

The common types of renal abnormalities include
malrotation anomalies and fusion practice of urology. The
Shock Wave Lithotripsy (SWL) and flexible ureteroscopy
are the most promising treatment modalities for renal
stones management having less than 2 cm. while PCNL is
the most effective and safe technique for larger stone sizes
more than 2 cm. The prevalence of stone-free rate varied
from 73-93% reported in various studies [11-13]. SWL is a
failure or resistant cases modality while for larger stones,
PCNL remains the standard reference. At autopsy, the
ectopic kidneys incidence is approximately 1:900, with no
gender preference. Fusion and abnormal placement result
in a more anterior position of the renal pelvis, calyces that
are more posterior than usual, and a combination of
aberrant vasculature that can be extremely variable at
times. The horseshoe kidney (1:400 in live births) with the
abdomen lower fused pole, anterior pelvis, and vascular
anomalies are the common anomalies of renal fusion. The
higher stone formation prevalence and impaired drainage
of the urinary are caused by higher insertion of the kidney
ureter. The horseshoe cases account for 14% of stones
[14].

Urolithiasis higher prevalence in anomalies kidneys
caused by various parameters such as UPJ
distortion/obstruction, pelvicalyceal position, concomitant
infection, abnormal renal, aberrant renal vessels, complex
calculi, metabolic abnormalities, and increasing stone
burden. Other associated factors are skeletal difficulties
and organs abnormalities in kidneys anomalies in many
patients. Though small size renal stones (<2 cm) can be
effectively managed by flexible ureteroscopy and SWL but

PCNL is a safe and effective treatment modality in large
size stones (>2cm). The major challenges of PCNL are
calyceal access, puncture position, tract dilation, punctures
number, and nephroscope mobility [15].

There are numerous studies in the literature on the
management of stone disease in horseshoe kidneys.
However, there is a scarcity of published data on PCNL
studies that have included all types of anomalous kidneys.
A study conducted on 16 complex calculi patients with
anomalies kidneys found PCNL stone clearance 81% [16].
Though, previously few published research has been
carried out on horseshoe kidneys calculi management. A
total of 200 renal malformations were reported with male
predominance and renal stones varied from 234mm-570
mm. The stone-free rate was reported at 77% [17]. In the
majority of cases, infra-costal approach, superior calyceal
punctures, and prone position was the main preference.
The amplatz sheath size and tract dilation differ with the
patient’s stone burden, pelvicalyceal dilation degree, and
age. PCNL anomalies kidneys in a total of 46 patients
were administrated in operative time parameters [18].
Another study reported horseshoe kidney 85, crossed
fused ectopia 4 cases, pelvic kidneys 4 cases, and
malrotation kidneys 7 cases [19].

The renal anomalies of PCNL calculus disease were
reported high compared to the normal anatomical situation.
Visceral anatomy of organ, pelvicalyceal configuration
associated with anomaly types and kidney position, and
vascular pathology varies with operative
time. Multicalyceal stone location and stone burden were
taken as key parameters varied with operative time [20].
The present study found insignificance effects of gender,
age, calculi number and size, BMI, and renal anomalies
types on stone-free rates. Other factors such as
anomalous kidney morphology, large stone burden, stone
location, pelvicalyceal the system, staghorn calculi were
found statistically significant. The management of
urolithiasis with larger stone size (>2 cm) in anomalous
kidneys could be done safely and effectively through PCNL
which reduced the morbidity. However, many challenges
such as vascular anomalies, abnormal anatomy, restricted
mobility, and visceral relationship interfere with the
nephroscope. The proper assessment, cases selection,
percutaneous renal surgery, and good training can manage
PCNL anatomically abnormal kidneys.

CONCLUSION

Percutaneous nephrolithotomy is a safe and effective
procedure for large renal stones management in patients of
anomalous kidneys. Higher renal stones clearance can be
achieved with minimum morbidity by suitable preoperative
evaluation and technical experts.
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