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Abstract

Introduction: For small renal calculi (< 2 cm) the currently available treatment options include extracorporeal shock-
wave lithotripsy (ESWL), retrograde intrarenal surgery (RIRS) and standard/mini percutaneous nephrolithotomy
(PNL). A new method, microperc, has therefore been developed, in which a smaller tract size and smaller instruments
were used.

Aim: To present our clinical experiences with micropercutaneous nephrolithotripsy (microperc) in the treatment of
small renal calculi.

Material and methods: We retrospectively evaluated patients with small renal calculi who underwent microperc
between February and June 2013. A 4.8 Fr ‘all-seeing needle’ was used to achieve percutaneous renal access with
the C-arm fluoroscopy guidance in the prone position. Holmium: YAG laser 272 um fiber was used for stone frag-
mentation.

Results: A total of 20 patients underwent the microperc procedure. The mean age of the patients was 46.5 +13.8
years. The mean stone size was 13 +3 mm. The stone-free rate (SFR) was 90% (18/20). Two patients had clinical-
ly significant residual fragments (= 4 mm). The mean operation and fluoroscopy times were 107.5 +37 min and
45 +40 s respectively. The mean postoperative drop in hemoglobin was 1.2 +0.9 g/dl, and 1 patient required blood
transfusion. The patients were discharged after an average hospitalization of 1.4 0.8 days. Two complications, uri-
nary tract infection and blood loss requiring blood transfusion, were observed in 2 patients postoperatively.
Conclusions: We suggest that microperc should be considered for the treatment of small renal stones.
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Introduction rolithotomy has good stone-free rates (SFR), but it

The incidence of urolithiasis is increasing [1], and
it is becoming a significant health problem. The ob-
jective of the treatment of renal stones is to make
the patient stone-free. The treatment options for
renal stones are open/laparoscopic surgery, extra-
corporeal shockwave lithotripsy (ESWL), percutane-
ous nephrolithotomy (PNL) and retrograde intrarenal
surgery (RIRS). For small renal calculi (< 2 ¢cm) the
currently available treatment options include ESWL,
RIRS and standard/mini PNL Percutaneous neph-

is associated with significant risk of morbidity [2].
The major morbidity from standard PNL is through
bleeding [1-5].

Although the standard PNL procedure is general-
ly performed through the 26-30 Fr access tract, mini
PNL can be defined as a percutaneous procedure with
a tract size of < 18 Fr. Mini PNL decreases tract-re-
lated morbidity [6]. A new method, microperc, has
therefore been developed, in which a smaller tract
size and smaller instruments are used.
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Aim
The aim of microperc is to reduce the tract size,
as this decreases morbidity [7].

Material and methods

We retrospectively evaluated patients with small
(1-2 cm) renal calculi who underwent microperc
between February and June 2013. A 4.8 Fr ‘all-see-
ing needle’ was used to achieve percutaneous renal
access with the C-arm fluoroscopy guidance in the
prone position. Holmium: YAG laser 272 um fiber
was used for stone fragmentation. Residual frag-
ments were defined as having a stone size > 4 mm.

Surgical technique

The microperc procedure was performed under
general anesthesia in the lithotomy position. First,
a 7 Fr open-ended ureteral catheter was placed
into the renal pelvis. Then the patient was turned
to the prone position, and contrast material was
delivered through the ureteral catheter in order
to delineate the calyceal anatomy. After selection
of a suitable calyx, with visualization via fluoros-
copy, a 4.8 Fr (16 Gauge) ‘all-seeing needle’ (Poly-
Diagnost, Pfaffenhofen, Germany) was advanced
into the stone-containing calyx. After insertion of
the needle into the collecting system, the optical
instrument and the inner sheath were removed and
a 3-way connector was applied that enabled inser-
tion of the micro-optic, irrigation system and laser

Table 1. Patient demographic values

Characteristics Value (mean + SD)
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probe. The stones were fragmented using 272 um
Holmium: YAG laser (Sphinx, LisaLaser, Katlenburg,
Germany) fiber under direct visualization. An irri-
gation pump was controlled by the surgeon, and
drainage of the intrarenal fluid collection was per-
formed using the open-ended ureteral catheter
previously positioned. The stone-free status was
evaluated with endoscopic and fluoroscopic imag-
es at the end of the procedure. The procedure was
terminated with no need for a nephrostomy tube.
The ureteral catheter removal was carried out on
postoperative day 1 for all patients. The SFR was
assessed 1 month postoperatively by ultrasound;
kidney, ureter and bladder X-ray radiography; and/
or non-contrast computed tomography. Complica-
tions were classified according to the Clavien grad-
ing system. Patient and operation-related factors
were assessed based on perioperative and post-
operative parameters. Data were reported as mean
+ standard deviation (SD).

Results

A total of 20 patients underwent the microperc
procedure. The mean age of the patients was 46.5
+13.8 years. The mean stone size was 13 +3 mm
(Table 1). All the operations were performed under
general anesthesia. The SFR was 90% (18/20). Two
patients had clinically significant residual fragments
(> 4 mm). The mean operation and fluoroscopy
time was 107.5 £37 min and 45 +40 s, respective-
ly. The mean postoperative drop in hemoglobin was
1.2 £0.9 g/dl, while blood transfusion was required
for 1 patient. The patients were discharged after an
average hospitalization of 1.4 +0.8 days. Two com-
plications, urinary tract infection and blood transfu-

N 20
Age [years] 465 +13.8 Table Il. Perioperative and postoperative data
Male/female 11/9 Characteristics Value
mean £ SD
Laterality (right/left) 7/13 or n (%)
Stone size [mm] 13 43 Operation time [min] 111 +37
Failure of ESWL n 3 Fluoroscopy time [s] 45 +40
Failure of RIRS, n 4 Duration of hospitalization [days] 14 +0.8
Site of stone, n: 20 Hemoglobin drop [g/dl] 1.2+0.9
Middle calyx 5 Stone-free success rate (SFR) (30 days) 18/20 (90%)
Lower calyx 15 Complications (Clavien grade I1) 2/20 (10%)
Laterality (right/left) 6/14 D-J stent necessary 3/20 (15%)
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sion (Clavien Il), were observed in two patients post-
operatively (Table II).

Discussion

Minimally invasive treatment of kidney stones
has evolved dramatically in the last four decades.
The aim of minimally invasive surgery with smaller
instruments is to achieve low morbidity and mortal-
ity, without compromising high SFR.

Goodwin et al. [8] first succeeded in carrying out
the placement of a percutaneous nephrostomy tube
in the presence of hydronephrosis in 1955. In 1976,
PNL was first reported by Fernstrom and Johannson
[9]. Since its introduction, several modifications have
been made to reduce associated mortality and mor-
bidity, and its effectiveness has been increased by
developing novel techniques and improving instru-
mentation.

Percutaneous nephrolithotomy is the current
standard of care for large renal calculi [10]. For small
renal calculi (< 2 cm) the currently available manage-
ment options include ESWL, standard/mini PNL and
RIRS. The advantage of PNL is its higher SFR, but the
downside is the higher incidence of complications.
In the Global Study on PNL from the Clinical Re-
search Office of the Endourological Society, involving
5803 patients, major procedure-related complica-
tions including significant bleeding (7.8%), renal pel-
vis perforation (3.4%), hydrothorax (1.8%) and blood
transfusion (5.7%), were reported [11]. Many of the
complications associated with PNL can be attributed
to the tract size. It has been shown that blood loss
in percutaneous nephrolithotripsy increases with in-
creasing tract size [5, 12, 13].

While the standard PNL procedure is generally
performed through the 26-30 Fr access tract, mini
PNL can be defined as a percutaneous procedure
with a tract size of < 18 Fr. Mini PNL has a smaller he-
moglobin drop and a shorter hospital stay but a sim-
ilar SFR when compared with standard PNL[14, 15].

Extracorporeal shockwave lithotripsy has been
the treatment of choice for most urinary tract calculi
because of its non-invasive nature. The major advan-
tages of ESWL compared to microperc and RIRS are
its feasibility with sedoanalgesia and that more than
90% of stones in adults might be suitable for ESWL
treatment [16—18]. Nevertheless, there are certain sit-
uations involving complicated stones in which treat-
ment with ESWL is difficult. In particular, anatomical
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abnormalities, skin-to-stone distance, stone localiza-
tion (in the lower calyx), and stones of unfavorable
composition limit the efficiency of ESWL [19-21].

Extracorporeal shockwave lithotripsy has a lower
SFR, and there is a need for repeated sessions, espe-
cially with lower polar renal calculi. The reported SFR
of ESWL for lower pole calculi is 25-85%. Extracorpo-
real shockwave lithotripsy can be compared with en-
doscopic methods, especially with RIRS. Retrograde
intrarenal surgery seems to have a comparable ef-
ficacy to ESWL [22, 23]. Recent clinical experience
with the latest generation ureterorenoscopes has
suggested that RIRS has an advantage over ESWL
Nonetheless, RIRS comes at the expense of greater
invasiveness [24, 25].

Most renal stones of < 20 mm in diameter are
treated by ESWL or by RIRS, although this is being
challenged by microperc [26]. The aim of microperc
is to reduce the tract size, as this decreases morbidi-
ty [5]. The principle of microperc is ‘break and leave’,
without extraction of the fragments. This is similar
to ESWL and RIRS.

At the 2010 Congress of the American Urological
Association, Bader et al. [27] presented a system for
optical control of the puncture through a 16G needle.
In their series all cases were subsequently treated by
conventional percutaneous surgery. Desai et al. [28]
developed the feasibility of the microperc technique.
They combined the laser lithotripsy technique with
microperc. Their study included 10 patients, and the
mean stone size was 14.3 mm. Microperc was feasi-
ble in all patients, with a mean hemoglobin drop of
1.4 (1.0) g/dl and a hospital stay of 2.3 (1.2) days.
The SFR at 1 month was 88.9%. Hatipoglu et al. [29]
reported a mean hospital stay of 1.76 +0.65 (1-4)
days. The mean hemoglobin drop was 0.87 +0.84 (0—
4.1) mg/dl and the SFR 82% (115 of 140 cases). Te-
peler et al. [26] reported an SFR of 85.7% (18 out of
21 cases) using microperc in 21 patients with lower
pole calculi. In our study the average hospitalization
time was 1.4 (1-4) days and the mean hemoglobin
drop was 1.2 +0.9 g/dl. These results were found to
be consistent with the literature. In their meta-anal-
ysis, De et al. compared minimally invasive percu-
taneous procedures (MIPP: Mini PNL and microperc)
to RIRS in terms of hospitalization time, operation
time, complication rates and SFR. They found similar
complication rates in MIPP and RIRS. Although RIRS
has a shorter hospitalization time, MIPP has a short-
er operation time and a higher SFR [30].
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Recent literature has reported an SFR for mi-
cro-PNL ranging from 85% to 93% [26, 28, 31]. In
our study an average successful SFR of 90% was
obtained. Silay et al. [32] demonstrated the suc-
cessful use of microperc for small (< 2 cm) renal
stones in children and infants. Sabnis et al. [33] re-
ported that microperc is a safe, effective alternative
to RIRS for the management of small renal calculi,
and that microperc has a similar SFR to RIRS (mi-
croperc: 97.1%; RIRS: 94.1%; p = 1.0). Microperc’s
complication rates when compared to RIRS are as-
sociated with higher hemoglobin loss, increased
pain and higher analgesic requirements. However,
RIRS is associated with a higher requirement for
double J stenting.

With regard to the limitations of this study, its
retrospective nature and the small number of cases
presented constitute the main concerns. We believe
that despite these limitations, the present study will
contribute to the literature. Prospective randomized
comparative studies are however needed before
a consensus can be reached about which treatment
modality is more effective and less invasive.

Conclusions

Most of the authors have proposed microperc as
an alternative to PNL, ESWL and RIRS for the treat-
ment of patients with small renal stones (1-2 c¢cm).
Our results show that microperc is a safe and effec-
tive procedure in the treatment of small renal stones.
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