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Abstract

Original Research Article

Introduction: Percutaneous nephrolithotomy (PCNL) has undergone significant changes with time to improve
efficacy, decrease size of incision and thereby reducing morbidity. Newer minimally-invasive modalities of PCNL
such as mini-PCNL, ultra-mini PCNL, and micro-PCNL have evolved with advancement in optics and technology. We
here in describe a technique with which minimally invasive PCNL can be performed in centres without ESWL and
without standardised equipment for micro-PCNL (<10Fr). Method: Micro PCNL can be performed with the help of a
rigid uretroscope (4.5 Fr Wolf URS) Results: Using Micro PCNL by decreasing the tract size, the risk of haemorrhage
and organ injury can be decreased while maintaining adequate stone clearance.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) was
described 40 years ago, and since has continued to
undergo innovation and minimization. These
advancements are focussed towards delivering greater
stone clearance, while minimising morbidity, procedure
time and length of hospital stay

Tract creation and dilation in standard PCNL
risks haemorrhage and organ injury, hence reduction in
the tract size by miniaturisation of
equipment/instrument size with the introduction of laser
technology and improved optic systems has been
attempted.

According to largest instrument size employed,
ultra-mini PCNL is classified when the incision is
between 11-14 Fr and micro PCNL when it is < 10 Fr.

METHOD
Surgical Technique
Micro — PCNL

The procedure is performed under general
anesthesia/spinal anaesthesia. Initially, the patient is
placed in lithotomy position and a 6 Fr ureteric catheter
is positioned in the pelvi-calyceal system under
cystoscopic and fluoroscopic guidance.

A 14/16 Fr Foley's catheter was placed for
bladder drainage and the patient was turned prone. The
initial puncture was obtained using USG/fluoroscopic
guidance by a standard bull's eye technique over the
desired calyx and a guidewire was introduced (Fig. 1).

Tract dilation was done with the help Alken
Metal dilator (9 Fr) up to the desired calyx. (Fig. 2)
Ureteroscope (4.5 Fr — Wolf) introduced through Alken
Metal dilator (Fig. 3).

The stone was fragmented completely with
holmium laser (Fig. 4) with a 365 micron end-firing
laser fiber at power setting ranging between 12 and 50
W (0.8-1.5 Joules, 15-40 Hz). Once the stone was
cleared, the clearance was confirmed with direct
nephroscopy and fluoroscopy. A DJ stent was placed or
the ureteric catheter left overnight for drainage.
Nephrostomy tube was not routinely placed.

Fig-1: Cook Initial puncture needle and guide wire (terumo wire
-0.035”)
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Fig-2: Alken Metal dilator (9 Fr)

Fig-3: Ureteroscope (4.5 Fr- Wolf)

Fig-4: Holium Laser (365 microns)

DISCUSSION

The best therapeutic approach for 1-2 ¢cm renal
stones is still under debate. The European Association
of Urology guidelines recommend different treatment
strategies for renal calculi in different sizes and
locations [3]. While endourological procedures such as

PCNL and retrograde intrarenal surgery (RIRS) are
accepted as the first-line treatment modality for stones
larger than 2 c¢cm in diameter, SWL is preferred for
smaller renal stones. The objectives of high stone
clearance, minimal invasiveness, short treatment time,
and reduced costs are of great interest in determining
the treatment strategy, especially in populations with
limited resources.

PCNL is a better treatment modality than SWL
in terms of stone clearance and is not affected by
anatomical factors. Albala et al. compared outcomes of
PNL and SWL in lower calyx stones. The stone-free
rate was reported to be 90% and 59%, respectively
[1]. Similarly in another randomized study by
Lingeman et al., comparing SWL and PNL for renal
calculi <3 cm, success rates of PNL for lower calyx
stones were significantly higher than with SWL [2].

RIRS with the new generation flexible
ureterorenoscopes has emerged as a preferred
management option for low-volume renal stones in
recent years. However, like SWL, the success of f-URS
significantly decreases in cases of unfavorable
anatomical factors such as a long, lower calyx
infundibulum and acute infundibulopelvic angle (<30°)
[3]. The success of f-URS is reported to be higher than
for SWL but lower than for PCNL [4, 5]. Regardless of
the high stone-free rate, PNL has a statistically higher
complication rate than RIRS and SWL for medium
sized renal stones (13.19%, 5.26%, and 3.16%,
respectively; P < 0.05) [11]. A study comparing UMP
with f-URS found no significant differences in
operating times (UMP vs. f-URS: 121/102 min),
hospital length of stay (2.3/2.0 days), SFR (84/87%),
and complications (7/7%). However, the costs for
disposable materials and endoscopes were less with
UMP than with f-URS [6].

With the advent of newer technology in optics
and lasers, plenty of options in the form of mini PCNL
(MIP) [7], UMP [8] and micro PCNL [9] have come up.
These have achieved good success rates with lower
complication rates as compared to conventional PCNL
owing to the size of the tract. Mini-PCNL performed
through 20 Fr tract was introduced by Jackman et
al.[10] and Helal et al.[11] especially for pediatric
cases. In Mini-PCNL the stone fragments are washed
out by the turbulence of irrigation fluid, the so-called
“eddy-current” effect, and the intra-pelvic pressure is
expected to remain low due to open-ended Amplatz
sheath.

Comparing Micro-PCNL with RIRS

The stone clearance rate achieved with RIRS
ranges from 84% to 97% and it has a low risk of
complication with small renal stones [16, 17]. However,
in lower calyceal calculi, the stone clearance rate falls,
especially if the lower calyceal infundibulum is narrow
with an acute angle. The drawbacks of RIRS include the
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need do a staged procedure if ureter could not be
dilated, higher cost, need for multiple sessions to
improve stone clearance, risk of ureteric damage and
higher requirement for ureteric stenting[18,19]. RIRS
has favourable post-operative pain scores and a lower
hemoglobin drop. Microperc is associated with a better
surgeon comfort and lower need for double-J stenting.
Thus, microperc could be considered as a safe and
effective alternative to RIRS in the management of
small renal calculi. The advantage of microperc will be
especially evident in lower calyceal calculi.

Microperc can be potentially advantageous in
the pediatric age group [20]. RIRS is associated with a
small but significant risk of injury to the delicate
pediatric ureters [21]. In a series of 170 children
undergoing flexible ureteroscopy, 57% required passive
dilatation of the wureter for 1-2 weeks before
ureteroscope could be inserted into the ureter [22]. In
comparison, it will be possible to perform a microperc
in the first setting in nearly all children. Flexible
ureteroscopes have a short life span and high cost of
maintenance. Cost comparison between microperc and
RIRS has not been performed so far. However, in view
of the short and straight telescope without any
deflection mechanism, microperc instrument will
probably be more economical and long lasting than
RIRS. There are important differences in the training of
these procedures. While RIRS needs a structured
training program with virtual reality or high fidelity
non-virtual reality models, microperc can be more
easily mastered by any Urologist who is trained in
standard PCNL.

CONCLUSIONS

Microperc is an emerging minimally invasive
PCNL technique. It is currently used to manage single
renal calculus or multiple renal calculi, which can be
accessed with a single puncture and cumulative
diameter of less than 1.5 cm in diameter. Though it can
be used in intermediate sized calculi, it is preferable to
use microperc so that the fragments can be removed
from pelvicalyceal system. It can be safely used in the
pediatric age group, ectopic kidneys, chronic kidney
disease and bladder calculi the high stone clearance rate
and lower complication rate associated with microperc
make it a viable alternative to RIRS. Moreover, it is
associated with lower risk of ureteric trauma and lower
need for prolonged post-operative ureteric stenting.

Prospective randomized studies comparing
microperc with SWL will help to establish its role
relative to SWL.
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