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Abstract
Background/Purpose: To report the first technical feasibility and safety of microperc in the treatment of
pediatric nephrolithiasis.
Methods: A multicenter prospective trial was initiated and microperc was performed in 19 children from
four different centers. In all cases, 4.85-Fr all-seeing needle was used to access the collecting system
under direct vision. Stone fragmentation was performed using a 200-μm holmium: YAG laser fiber
either through the same needle sheath or an 8-Fr microsheath. Patient- and procedure-related factors and
perioperative and postoperative parameters were analyzed.
Results: The mean age of the children was 7.5 ± 4.4 years. Mean stone size was 14.8 ± 6.8 mm.
Conversion to Mini-PNL was required in two patients because of optical default in one and the high
stone burden in the other. The mean hospital stay was 1.8 ± 0.8 days and the mean hemoglobin
decrease was 0.1 mg/dl. The overall stone-free rate at 1 month was 89.5%. In one patient with
obstructed ureteropelvic junction, intravasation of the irrigation fluid has led to abdominal distention
and managed with percutaneous drainage intraoperatively. No other postoperative complication was
recorded and no ancillary procedure was required.
Conclusions: Microperc is a safe and effective procedure in the treatment of pediatric kidney stones.
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1. Background/purpose

During the last two decades, with the miniaturization of
the devices, pediatric endourology has always been moving
toward the invention of less invasive approaches. The
treatment of kidney stones is another area that is searching
for the optimal minimally or noninvasive modalities, and
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therefore, the competition between percutaneous nephro-
lithotomy (PNL), flexible ureteroscopy (URS) and shock
wave lithotripsy (SWL) have dramatically decreased the
numbers of open surgical procedures [1–3].

The “all-seeing needle” which is an optical system
through a special puncture needle has recently been
introduced as a novel instrument that can be safely used to
obtain an optimal renal access prior to PNL [4]. It has been
suggested that this system may facilitate the initial access and
therefore helps the urologists to overcome one of the most
important steps of the procedure. Subsequently this optical
system was used for single-step PNL which is then called the
“microperc.” Desai et al. [5] have successfully performed
renal stone fragmentation in 10 cases through this 4.85-Fr
needle and demonstrated the first feasibility and efficacy of
microperc in select patients.

In this study, we aimed to elucidate the applicability and
safety of microperc in the treatment of pediatric kidney
stones. To our knowledge this is the first report of microperc
specialized to pediatric population.
Fig. 1 Seventeen-French mini-PNL, 8-Fr microsheath, 4.8-Fr
microneedle and the 0.9-mm fiber optic.
2. Methods

A multicenter prospective trial was initiated between
September 2011 and May 2012 after obtaining the
institutional review board approval. Microperc was per-
formed in 19 children from four different urological centers.
Symptomatic patients with kidney stones up to 20 mm were
primarily referred to SWL treatment. Microperc was the
initial treatment modality for the patients with stones
N20 mm and shock wave-resistant stones b20 mm. Children
with history of open renal surgery and with staghorn renal
calculi were excluded. Patient- and procedure-related factors,
demographics, and preoperative, perioperative and postop-
erative parameters were prospectively analyzed. Patients'
age, gender, stone size, location, laterality, presence of
hydronephrosis and diagnostic imaging methods were the
preoperative factors. The intraoperative parameters recorded
were the position of the patient, number and type of the
access, fluroscopy screening time, operation time, and
insertion of double-J (DJ) stent if applicable. The postoper-
ative parameters evaluated were the duration of the
hospitalization, hemoglobin decrease, stone clearance rates,
auxillary procedures and the complications.

Pretreatment evaluation included a detailed history,
physical examination, creatinine, urine analysis, urine
culture, plain film, US and intravenous urography (IVU).
Computed tomography (CT) was not routinely performed
but only if the surgeon opted. Positive urine cultures were
adequately treated and all children had a negative urine
culture prior to surgery. Stone size was determined by
measuring the longest axis on plain film; in cases of multiple
calculi, stone size was defined as the sum of the longest axis
of each stone.
After obtaining the signed informed consent, under
general anesthesia, the children were placed on the
endoscopy table allowing the use of fluroscopy when
necessary. A 4- or 5-Fr ureteral catheter was placed
transurethrally prior to the procedure. Microperc was
performed according to the previously described technique
[5]. Microperc is the miniaturized version of the mini and
standard PNL that allows creating a safe access and stone
disintegration under direct vision (Figs. 1 and 2). In all cases,
under ultrasound or fluroscopic guidance, 4.85-Fr all-seeing
needle was used to access the collecting system. All-seeing
needle is an instrument that includes 0.9-mmmicrooptic with
10.000 pixel resolution, inner and outer puncture shafts.
After visualization of the collecting system and localization
of the stone, the inner shaft was taken out. Then the three-
way connector was attached to the proximal end (Fig. 3). The
three-way connector is an attachment allowing the insertion
of the microoptic, laser fiber and irrigation system. Stone
fragmentation was performed using a 200-μm holmium:
YAG laser fiber. If the 8-Fr microsheath was opted, a
guidewire was placed to facilitate the insertion of the sheath.
Microsheath of 8 Fr was only used in the presence of stones
N2 cm and stones located in renal pelvis + lower calyx.
Pressure pump system controlled by the surgeon was used
whenever the vision was blurred. To minimize heat loss
during the operation 0.9% NaCl warmed to 37 °C was used
as an irrigant which is connected to the pump system. The
decision of stenting was made according to the duration of
the procedure, stone burden, and the degree of a visible
trauma or hematuria. Patients were discharged within 24 h
unless complications demanded prolonged hospitalization.

The stone clearance was investigated with KUB and/or
ultrasound on postoperative day 1 and at the end of the first
month. Overall stone-free status was determined as the stone-
free rate after 1 month. Complications were classified
according to Clavien grading system [6]. Patient- and



Fig. 2 Another view of 17-Fr mini-PNL, 8-Fr microsheath, 4.8-
Fr microneedle.
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procedure-related factors and perioperative and postopera-
tive parameters were analyzed. The values were provided as
mean ± standard deviation of the mean (SD).
Fig. 3 The complete microperc system with the three-way
connector ready for use.
3. Results

Patient demographics and stone-related factors of 19
children are summarized in Table 1. The mean age of the
patients was 7.5 ± 4.4 years (range 1–15). Mean stone size
was 14.8 ± 6.8 mm (range 7–32). Laparoscopy-assisted
microperc was performed in one girl with ectopic pelvic
kidney. Only in one patient, renal access was achieved by
ultrasound and in the rest of the children fluoroscopic
guidance was used.

Conversion to mini-PNL was required in two patients
because of optical default in one and the high stone burden in
the other. However, the renal access in those patients was
applied safely by the all-seeing needle. All procedures were
performed in a prone position except the 3-year-old girl with
pelvic kidney in whom supine position was given.

Intraoperative and postoperative factors are listed in
Table 1. The mean hospital stay was 1.8 ± 0.8 days (range,
1–3) and the mean hemoglobin decrease was 0.1 ± 0.3 mg/
dl (range, 0–1.1). None of the patients required transfusion
caused by renal hemorrhage. Except the four children in
whom DJ stent was placed, all of the other patients were
totally stent-free. In two children, postoperative renal colic
was developed within 6 h and managed conservatively. In
one patient with obstructed ureteropelvic junction, intravasa-
tion of the irrigation fluid has led to abdominal distention and
managed with percutaneous drainage intraoperatively. No
other postoperative complication was recorded in the rest of
the children and no ancillary procedure was required. As
assessed by KUB and/or ultrasound, the overall stone-free
rate at 1 month was 89.5%. The residual fragments in two
patients were 2 and 3 mm in size. Complete clearance was
achieved in the other 17 children.
4. Discussion

Our results show that microperc is a safe and effective
procedure in the treatment of pediatric kidney stones. The
patient selection is the key point for avoiding from the
complications and for increasing the success rates. Further
comparative trials are required to clearly demonstrate the
exact place of this newly developed technique.

Mini-PNL was developed in order to reduce the tract size
of the standard PNL using smaller sized instruments ranging
12 to 20 Fr. Thereafter, miniaturization of the instruments in
PNL has spawned an interest in so-called “microperc”
which has the smallest available tract size up to date. There
are only a few reports of microperc in the current literature
and more investigations are required [4,5,7,8]. The initial
study was conducted in 10 patients and only 1 of them was
in pediatric age. However, the authors claimed that this
procedure may also prove to be efficacious in pediatric
population [5]. In our study, we have performed microperc
in 19 children and the overall stone-free rate at 1 month was
89.5%. To the best of our knowledge, this is the first study
specialized to pediatric patients.

The main advantage of microperc in children is the
minimalized bleeding. One might predict that children are
more sensitive to hemoglobin decrease when compared to
adults. Additionally, severe renal hemorrhages may result in
early termination of the procedure and organ dysfunctions
and may even be fatal. Therefore, if the outcomes are
comparable, any procedure decreasing the blood loss is
considered to be superior to the other. Unsal et al. [9]
previously demonstrated that the size of the nephroscope is
important to prevent from bleeding in preschool children. In
that study, the authors found that mini-PNL was better than
standard PNL regarding the transfusion rates and the
hemoglobin decrease. This conclusion was attributed to the
use of the finer instruments and reducing the tract size.
Accordingly, the initial report of microperc revealed 1.4-mg/
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Table 1 Patient demographics and stone-related factors.

Age (y) Gender Stone
size (mm)

Laterality Location Grade of
hydronephrosis

OT
(min)

FST
(min)

HT Conversion
to PNL

Complication Outcome

1 8 Girl 22 R Pelvis + lower
calyx

3 40 4 2 – Intravasation 3 mm rest
calculi

2 3 Girl 11 L Upper calyx 0 60 3 2 – None Stone free
3 14 Girl 11 L Pelvis 2 30 0.5 1 – None Stone free
4 15 Boy 32 L Pelvis + lower

calyx
2 50 3 1 + None 2 mm rest

calculi
5 2 Girl 12 L Lower 1 65 2 1 – None Stone free
6 1 Girl 11 R Pelvis + lower

calyx
1 80 4 1 – None Stone free

7 6 Boy 13 L Lower calyx 0 75 4 2 – None Stone free
8 9 Girl 9 R Lower calyx 1 45 1 2 – Renal colic Stone free
9 3 Boy 14 R Lower calyx 1 60 2 1 – Renal colic Stone free
10 8 Girl 22 L Pelvis 0 50 3 1 + None Stone free
11 14 Girl 20 L Pelvis 1 65 5 1 – None Stone free
12 9 Boy 15 R Lower calyx 0 125 4 3 – None Stone free
13 3 Girl 8 R Lower calyx 2 125 0.5 3 – None Stone free
14 12 Boy 19 R Pelvis + lower

calyx
2 110 0.5 3 – None Stone free

15 5 Girl 7 L Pelvis 2 135 0.5 3 – None Stone free
16 8 Boy 9 L Lower calyx 0 95 1 3 – None Stone free
17 8 Girl 8 L Pelvis 1 55 1 1 – None Stone free
18 7 Girl 19 L Pelvis 0 60 3 2 – None Stone free
19 8 Girl 20 L Pelvis 0 55 2 2 – None Stone free
MV 7.5 14.8 72.5 2.3 1.8

OT, operation time; FST, fluoroscopic screening time; HT, hospitalization time; R, right; L, left; MV, mean value.
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dl hemoglobin decrease without any necessity of transfusion
in any of the patients [5]. This result was also attributed to the
use of a finer instrument that causes less trauma for the renal
paranchyma. In our study with the pediatric population, we
have found a mean hemoglobin decrease of 0.1 ± 0.3 mg/dl
(range, 0–1.1). We did not witness any of a case to be
terminated because of bleeding and none of our patients
required transfusion. Therefore, without any hesitation, we
can conclude that one of the main advantages of microperc is
the minimalized bleeding in children.

Microperc is also feasible and effective in anomalous
kidneys. Desai and coworkers reported the performance of
microperc in one patient with ectopic kidney in their series. In
our study, we have performed laparoscopy-assisted micro-
perc in a 3-year-old girl with ectopic pelvic kidney. In that
case, we have used the laparoscopy initially in order to expose
the kidney. After the lateralization of the bowels, microperc
was inserted safely into the collecting system with the aid of
the fluroscopy. The stonewas completely fragmented without
any complication. We did not leave any stent postoperatively
and the patient was discharged within 48 h.

There are some technical limitations of microperc that
need to be taken into account when performing this
procedure in children. Although randomized trials should
be performed for creating the best criteria for the indications
of this procedure, according to our initial experience, there
are a few points that need to be well addressed. First, this
modality might not be the best treatment option for large
renal stones and the patient selection is of utmost important
to achieve successful results. The fragmentation of large
renal stones without extraction or aspiration might lead to
difficulty during the passage of the fragments. We have
observed renal colic episodes in two of our patients with
relatively large calculi which were treated conservatively.
Additionally, stein-strasse was developed in one of these
patients which was also managed with conservative
treatment. To overcome this situation, insertion of a DJ
stent postoperatively is a viable option. Therefore we have
decided to insert DJ stent in four of our patients following
our experience with renal colic.

Second, intravasation of the irrigant might be another
drawback of this system if not approached cautiously.
Balancing the intrarenal pressure during the procedure is one
of the key points in preventing from intravasation. Desai and
Mishra [8] have also highlighted this point and suggested to
create new maneuvers to reduce the intrarenal pressure.
Unfortunately, we have experienced the intravasation of the
irrigation fluid in an 8-year-old girl. The patient had a 2.2-cm
single stone impacted in the ureteropelvic junction which
was causing an obstruction. The stone was completely
fragmented with the holmium laser, but at the end of the
procedure, abdominal distention was developed. The
complication was managed with ultrasound-guided place-
ment of a percutaneous drain intraoperatively. This case was
also very surprising for us. We think that the intravasation of
the irrigation fluid might have been arisen because of the



ig. 4 Fragmentation of the renal stone with holmium laser using
e microperc system.
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passage from the retroperitoneal space to the abdominal
cavity after the increased pressure. We hypothesize that any
tear or damage of the peritoneum might have been acted as
the gap between the retroperitoneum and the intraperito-
neum. To prevent similar situations from happening, we
conclude that microperc might not be suitable in the
obstructed collecting systems. Although the amplatz sheath
of the mini-PNL or standard PNL helps to reduce the
intrarenal pressure in such cases, during performing the
microperc, there is no space for the irrigant fluid to come out
from the 4.85- or 8-Fr sheath. However, in the rest of our
patients (n = 18), we have observed that a ureteral catheter
was sufficient to reduce the pressures and the procedures
were safely performed.

One of the other drawbacks of the microperc is the
difficulty in stone retrieval similar to SWL and flexible URS
[10]. The concept of microperc is the insertion into the
collecting system with the smallest available tract and
fragmentation of the stone with the holmium laser.
Therefore, the current reported principle is ‘'break and
leave” without extraction of the fragments. Hence, one might
expect some residual stones after the treatment with
microperc. On the other hand, the pressurized irrigation
system of microperc facilitates the clearance of the stone
fragments through the ureter during surgery. The low
number of the children with residual fragments is supporting
the effectivity of the pressurized system.

Stone analysis in children may change the treatment
course and is highly recommended in adjunct to the
metabolic evaluation [11]. Hence, the extraction of the
stone is important in the treatment of nephrolithiasis
especially in the pediatric population. To overcome this
situation, we have used a 3-Fr basket catheter through the 8-
Fr microsheath to be able to get a stone sample for analysis
in two of our patients. Although we have firstly demon-
strated the possibility of stone extraction, this technique can
only be used through the 8-Fr sheath and does not allow to
grasp a large fragment. However, we have shown that it is
feasible in pediatric population when necessitated. On the
other hand, there is a possibility that the residual fragments
left in situ may act as nidus. Therefore two of our patients
with residual calculi are followed up. Some other advantages
of using 8-Fr microsheath are the possibility of benting the
instrument to multiple directions owing to its diameter and
rigidity, allowing the use of larger laser fiber (360 μm
holmium) and placement of a DJ stent in an antegrade route.
Therefore we have used 8-Fr microsheath in seven of our
patients that have stones N2 cm and stones located in renal
pelvis + lower calyx.

The relatively poor quality of the visualization related to
low resolution is another drawback of the microperc when
compared to flexible URS or PNL. In the present study we
had to convert to mini-PNL in one case because of the
blurring of the vision related to minimally hematuria.
However the visualization in the rest of the cases was fairly
sufficient (Fig. 4).
F
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Another limitation of our study is the performance of x-
ray and ultrasound in the evaluation of residual fragments
instead of CT. However, because the children are more
sensitive to the hazards of radiation, we have chosen not to
perform routine CT postoperatively [12].

When these factors are taken together, based on our
experience, children with small renal calculi and nonob-
structed collecting systems are suitable for the performance
of microperc. Additionally, children with renal stones
located in the lower pole, the ones refractory to SWL, not
suitable for flexible URS and with anomalous kidneys may
also be good candidates. On the other hand, it is obvious that
more studies are required to demonstrate which cases are
likely to benefit from this procedure.
5. Conclusions

Microperc is a safe and effective procedure for the
treatment of pediatric kidney stones. The patient selection is
of utmost important and more studies are warranted to create
the best list of indications and the proper technique for the use
of this novel system. Our results show that microperc is a
promising procedure and feasible in the pediatric population.
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