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INTRODUCTION
Minimal-access surgery has revolutionised the entire field of 
urological surgery over the past 50 years. Fundamental advances 
in optics, illumination, television application, instrumentation, and 
operative radiology have resulted in the advanced state of the 
technology [1]. Further to the miniaturisation of surgical instruments, 
there is progress towards a state of futuristic surgical applications. 
In literature the reported incidence of renal stones in the paediatric 
population is 50 cases/100,000 children [2]. 

Extracorporeal Shock Wave Lithotripsy (ESWL), PCNL, Retrograde 
intrarenal surgery, laparoscopic and/or robotic approach are the 
various options for treatment of renal stones in paediatric population 
[3]. It is challenging for a paediatric urologist to choose appropriate 
treatment approach which gives high stone clearance rate and low 
morbidity in managing renal stones in paediatric age group [4]. As 
per European Association of Urology (EAU) guidelines, ESWL is the 
initial choice for the management of renal stones in the paediatric 
age group upto a stone size of 2 cm but when unfavourable factors 
for ESWL exist and when stone size is greater than 2 cm, EAU 
recommends PCNL as the therapy of choice [5]. 

Paediatric kidneys, which are smaller in size, cannot bear the normal 
PCNL procedure and has a risk of increased morbidity [6]. Jackman 
SV et al., introduced Miniperc in order to reduce the morbidity 
associated with standard PCNL [7]. Few recent studies showed 
that Miniperc is a better treatment modality compared with ESWL, 
standard PCNL in terms of higher SFR, less auxiliary procedure 
rates but Shock Wave Lithotripsy (SWL) has lesser complications 
[8-11]. The purpose of this study was to share the experience with 
the Miniperc technique in paediatric age group and to assess its 
safety and acceptability in the paediatric age group. 

MATERIALS AND METHODS
A prospective interventional study was conducted at the Government 
Mohan Kumaramangalam Medical College and Hospital, Salem, 

Tamil Nadu, India from January 2020 to January 2022. Institutional 
Ethics Committee (IEC) {GMKMC&H/114/IEC/2019-17(4)} approval 
was obtained for this study. Informed consent was obtained from all 
the parents of the patients. 

A total of 25 paediatric patients diagnosed with renal calculus 
who underwent Miniperc form the sample population. The major 
complaints for which surgery was contemplated were pain 
abdomen, failed previous ESWL, large stone burdens, and parents 
of the patients who asked for single-session treatment. 

Inclusion criteria: Patients with age <8 years, Stone Hounsfield 
Units  (HU) <1400 HU, bilateral stone disease, recurrent stone 
formers, and previous failed PCNL/ESWL were included in the study.

Exclusion criteria: Patients with abnormal calyceal anatomy, 
urosepsis, single functioning kidney, age >8 years were excluded 
from the study.

A detailed history was documented, the specific history of any stone 
disease or metabolic disorders in the family was asked for. All were 
subjected to investigations starting with routine haematological 
investigations, serum uric acid, serum calcium, serum phosphate, 
Thyroid profile in view of any inborn errors of metabolism. Urinary 
routines such as complete urine examination, urine culture, and 
sensitivity were performed. Radiological investigations such as X-ray 
Kidney Ureter Bladder (KUB), ultrasound KUB, contrast-enhanced 
Computed Tomography (CT) KUB were performed to know the 
stone characters and to identify the anatomy of the pelvicalyceal 
system for planning puncture and establishing percutaneous 
tract. Postoperative complications were graded by Clavian-Dindo 
classification [12]. Postsurgery radiological screening was done on 
day 1 with USG KUB. Parents were informed and counselled about 
auxiliary procedures, various management options were discussed 
for any residual stones if present. Review CT/USG KUB was done 
after one month and after three months.
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ABSTRACT
Introduction: Reducing the Percutaneous Nephrolithotomy 
(PCNL) tract size in paediatric patients with renal stones 
reduces the morbidity associated with the procedure. Miniperc 
(Mini PCNL) is a modification of standard PCNL using small size 
instruments. 

Aim: To evaluate the postoperative outcome of Miniperc technique 
in the treatment of renal stones in paediatric age group.

Materials and Methods: This was a prospective interventional 
study conducted at the Department of Urology, Government 
Mohan Kumaramangalam Medical College and Hospital, Salem, 
Tamil Nadu, India from January 2020 to January 2022. There 
were 25 patients with renal stone disease belonging to the 
paediatric age group (<8 years) who were operated on by a 
single surgeon using the Miniperc technique. For all the cases 

14F-16F sheaths, 12 Fr Nephroscope and 8-9.5 Fr semirigid 
ureteroscope, pneumatic lithotripsy and 30-Watt Holmium laser 
as energy sources were used. Stone‑Free Rate (SFR), operative 
time, hospital stay, and complication rates were assessed. 
Statistical analysis was performed using Statistical Package for 
the Social Sciences (SPSS) version 26.0.

Results: The mean age of the children was 5.2±3.2 years and 
the average stone size was 1.9 cm. Mean operative time was 
74 minutes. The mean hospital stay was 1.5 days. The overall 
SFR was 89.7%, (N=22) which increased after secondary 
procedures to 94.12% (N=23). Intraoperative bleeding was 
seen in 3 (12%) patients and postoperative fever in 4 (16%) 
patients. 

Conclusion: Miniperc is a promising and safe technique for 
paediatric renal stone disease management.
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Miniperc technique: The technique was performed under general 
anaesthesia with caudal block, with the administration of intravenous 
antibiotics one hour before the procedure. All the patients were 
placed initially in low lithotomy position and were subjected to 
semirigid ureteroscopy using 6-7.5F semirigid ureteroscope, 4  Fr 
ureteric catheter was placed in the PCS on the affected side 
[Table/Fig-1]. Retrograde pyelogram was done for all patients using 
low molecular weighted Iodine based contrast to delineate the 
calyceal anatomy and to know the position of the stone.

[Table/Fig-1]:	 Surgeon operating on paediatric patient with left renal stone using 
Miniperc technique.

[Table/Fig-2]:	 A 12 F Karl Storz nephroscope with metal dilators and their sheaths.

Patients were then turned to prone/or maintained in supine 
position based on surgeon’s choice. Desired calyx was punctured 
with PCN  needle, tract was dilated with serial coaxial dilators 
and a 14  Fr  working sheath was placed under fluoroscopy 
guidance.  A  12  Fr  rigid Karl storz Nephroscope [Table/Fig-2], 
Olympus  8-9.5 Fr semirigid ureteroscope were used for all 
the cases. Energy sources used for breaking the stone were 
pneumatic  lithoclast, 30-watt SPHYNX Holmium laser with 275 
and 375  micron laser fibres with energy settings of 0.8-1.5 J at 
10-15 Hz for fragmentation. Big fragments (>3 mm) were removed 
by grasper.  Stone clearance was  assessed with fluoroscopy  
[Table/Fig-3] and 5F DJ stent was placed finally in antegrade 
fashion,  which was removed after four weeks. Nephrostomy 
tube of  suitable size was used to drain the kidney and removed 
accordingly after 2-3 days.

[Table/Fig-3]:	 Fluoroscopic images showing lower calyceal puncture with 
guidewire and placement of 14 F.

RESULTS
There were 18 boys and seven girls. All underwent one session 
of single tract PCNL using Miniperc technique. Mean age was 
5.2±3.2  years; 18 patients (72%) had stones in left kidney and 
seven patients (28%) had stones in the right kidney. History of 
open surgery was recorded in one patient (4%), previous ESWL in 
four (16%), and Miniperc in one (4%). 

Solitary stones were present in the majority. Stone size varied from 
0.9-2.9 cm (mean=1.9 cm). There were no statistically significant 
differences with SFR regarding stone characters [Table/Fig-4].

Pneumatic lithotripters and 30-watt Holmium YAG laser were 
used for fragmentation of 14 and 11 cases and in eight cases 
both were used as per surgeon’s choice. Mean operative time 
was 74 minutes. It was calculated starting from ureteroscopy for 
ureteric catheterisation till placement of nephrostomy tube. 

Variables N (%) SFR (%)

Stone size (cm)

<2.0 16 (64) 14 (87.50)

>2.0 9 (36) 8 (88.88)

p-value 0.9

Stone site

Pelvis 14 (56) 14 (100)

Calyceal 8 (32) 7 (87.50)

Pelvicalyceal 3 (12) 3 (100)

p-value 0.7

Stone number

Solitary 19 (76) 17 (89.47)

Multiple 6 (24) 5 (83.33)

p-value 0.9

Stone side

Left 18 (72) 17 (94.44)

Right 7 (28) 7 (100.00)

p-value 0.6

Sex

Male 18 (72) 16 (88.88)

Female 7 (28) 6 (85.71)

p-value 0.8

History of previous procedures

ESWL 4 (16) 3 (75.00)

PCNL 1 (4) 1 (100)

Open surgery 1 (4) 1 (100)

p-value 0.7

[Table/Fig-4]:	 Effect of various factors on Stone Free Rates (SFR).
p-value was obtained among various stone characteristics between no. of patients and SFRs 
(ex- for stone size greater than 2 cm, eight out of nine patients got complete stone clearance)

STATISTICAL ANALYSIS
All statistical tests were performed with 5% level of significance. 
SFRs were tested using Chi-square test. SPSS version 26.0 
was used to perform the hypothesis tests. 
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No intraoperative complications were faced. Postoperative 
complications like fever (grade 2a Clavian Dindo) were seen in four 
cases. Intraoperative bleeding was noted in three cases which 
did not require any blood transfusion. For all cases with bleeding, 
nephrostomy tube of bigger size was inserted, clamped and 
removed after three days. The mean hospital stay was 1.5 days. 

All stones which were less than 3 mm in size were considered 
insignificant. Overall SFR was 89.7% (N=22), and the remaining 
patients had residual stone fragments which needed auxiliary 
procedures. Two (8%) patients needed ESWL as residual stone was 
more than 5 mm. In one patient significant residual stone burden 
was present. Parents were counselled regarding auxiliary Miniperc 
procedure and the patients were taken up for surgery after one 
month and achieved complete clearance. None of the patients 
had recurrences.

DISCUSSION
The aim in the treatment of paediatric stone disease is to attain 
complete clearance of the stone, treating any infection if present, 
and correction of any congenital/metabolic disorders and prevent 
recurrence [13]. Even though all the stone treatment modalities are 
applicable for paediatric age group, EAU recommends ESWL as 
the main modality in treating stones ≤2 cm [14]. However, due to 
its high redo procedure and less clearance rates, ESWL is being 
replaced by PCNL in recent times [15]. 

Though the advantages of traditional PCNL are more in terms of 
clearance rates, it is still associated with significant complications 
in paediatric population such as uncontrolled and alarming 
haemorrhage attributed to using large instruments in smaller 
kidneys [16]. Standard PCNL when performed with an endoscope of 
smaller size via a percutaneous tract is termed as minimally invasive 
PCNL or Miniperc. This novel percutaneous access technique was 
developed by Jackman SV et al., using a 13F peel-away sheath 
and reported 85% SFR for 11 procedures in seven children with a 
mean age of 3.4 years [17]. Another small series on Miniperc was 
done successfully with a mean stone burden of 1.5 cm with SFR of 
70-95% [18-20]. In the present study, on 25 patients of mean age 
5.2 years and mean stone size of 1.9 cm, the SFR was 22 (89.7%). 

The SFR in this study was comparable with other studies done on 
Miniperc in children. Bilen CY et al., reported 90% SFR using 14F 
Miniperc in children with mean age of 6.3 years [21]. Wang F et al., 
also reported 97.2% SFR in children aged under three years [22]. All 
procedures are performed with a single puncture, single tract using 
14F-16F sheaths depending on stone size. 

In this study, the mean operative time was (74 minutes) comparable 
to that reported by Abdeldaeim HM et al., (80.33 minutes) [23]. In 
another study on 26 cases of Miniperc done, the operative time 
reported was 71.08 minutes [24]. This was considered as the 
drawback of Miniperc, associated with reduced field visibility and 
the requirement for lengthy lithotripsy procedure to obtain small 
fragments suitable for extraction through the small sheath. However, 
they reported 19.2% of cases with stones size 3-4.8 cm [24]. 

There are a few recent studies on Miniperc. Soliman T et al., 
compared Miniperc with SWL in a Randomised Controlled Trial 
(RCT) and concluded that Miniperc has better SFR, lower auxiliary 
and retreatment rates [8]. However, operative time, fluoroscopy time, 
hospital stay and blood transfusion rates were more with Miniperc. 
Gao X et al., in a meta-analysis concluded that Miniperc offers a 
significantly higher SFR, lower auxiliary procedure and retreatment 
rate, but SWL was associated with fewer complications [9]. In a 
retrospective study, PCNL, done using standard instruments, was 
compared with PCNL done with Miniperc instruments in paediatric 
patients with renal stones [10]. The study concluded that Miniperc 
technique resulted in significantly less pain and a lower dosage of 
analgesics. In another RCT, Perri D et al., compared retrograde 
intrarenal surgery and Miniperc for renal stones between 10-and 

20-mm using Thulium fibre laser and concluded that one treatment 
is superior to the other one according to stone position [11].

Main aim of Miniperc is to reduce complications such as blood 
loss, postoperative pain, length of hospital stays and maximum 
clearance of stone in single setting. In this study, the surgeons 
encountered bleeding during intraoperative period in three (12%) 
but it was not alarming and did not require any transfusion. Most 
of the studies reported no blood transfusion [12,25-27]. However, 
one study required blood transfusion in 15% cases who used 14F 
sheath for those cases [28]. Small tract of the procedure with high 
intra pelvic pressure might lead to pyelovenous-lymphatic backflow 
which gets complicated by systemic dissemination of bacteriuria 
and causes postoperative fever [29]. In this study, four (16%) 
patients had postoperative fever which settled with i.v. antibiotics 
and antipyretics. In this study, the instruments were smaller than the 
access sheath to allow good leakage of irrigation fluid and contents 
without applying pressure. 

Limitation(s)
It was a single-centered study and conducted on limited patients. 
There was no comparison with other modalities such as ESWL, 
RIRS and standard PCNL. 

CONCLUSION(S)
Miniperc is a promising and safe technique for treating paediatric 
renal  stone disease. It has no major blood loss and lesser 
postoperative complications. Urologists should consider employing 
this technique in the treatment of renal stones in the paediatric 
age group.
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