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Abstract

The objective of the study was to show the feasibility and efficiency of a mini PCNL in a modified supine
(Valdivia) position, as well as sealing the nephrostomy channel using a haemostyptic (gelatine matrix with
thrombin) in a random comparative study.
Between 6/2014 and 10/2015, 57 prospective randomised patients were analysed. All patients presenting with
stones up to 4 cm were included in the analysis. The procedures were performed in the Valdivia position, using a
mini nephroscope with 18 Charr Amplatz shaft. At the end of surgery the nephrostomy channel was sealed and
secured using a haemostyptic (tubeless group, n=30). In the control group (n=27), the mini PCNL was performed
using the abdominal approach and nephrostomy closing procedure. The surgery time, duration of the ureter stents,
post-operative analgesic requirements, haemoglobin clearance, stone free rates and complications were recorded
according tq the Clavien-Dindo classification tables.
The surgery time (78 vs 90 min), duration of ureter stent retention (3,2 vs 4,0 d), duration of hospital stay (4,8 vs
6,2 d), haemoglobin clearance (0,61 vs 0,63 mmol/l), macro-haematuria (1,6 vs 2,3 d), analgesic requirements (2,1
vs 2,6 times post-operative Novalgin), stone free (90 vs 81,5%) and complications (3 vs 7) were reduced in the
tubeless group.
The initial data relating to the tubeless mini PCNL in a Valdivia position shows that this modification may be
implemented without an increase in complications. The total treatment process is, from all patient perspectives,
easier and faster. However, the results shown must be verified in a larger cohort to confirm reliability.
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Introduction

ased on the world-wide increase in
B the prevalence of renal stone

conditions, a patient-centred rapid
stone freeing procedure must enjoy priority.
Despite extensive use of the relative
complications-free ESWL in the nineties, a
swift expectation of stone freedom using
the technique could be expected in special
circumstances only. It resulted, regularly, ip
repeated applications of the procedure,
often resulting in fragments remaining in
the minor calyx.
As a result of the associated additive nature
of surgical intervention over the past years,
intensive work had been done to reduce the
size of instruments used for the treatment of
renal stones.
Flexible endoscopic instruments enable
improved removal of stones in
anatomically difficult positions. For
patients this meant far swifter stone
removal and freedom from stones. Despite
technological advances, it is not always
possible to remove larger stones using
endoscopic procedures through the ureter,
because the access route is limited by poor
lumen.
The situation gave rise to a renaissance in
the percutaneous treatment of stones, using
miniaturised instruments of 15-18 Charr
(mini PCNL). The latest developments led
to ultra-mini (12-14 Charr) and micro
PCNL (8-10 Charr) instruments, but these

are meaningful for use on small,
inaccessible stones and in small children
only.

The benefits of smaller instruments clearly
include less bleeding and renal damage
[1,2]. In addition, the latest design of these
instruments enable efficient treatment of
stones larger than 20 mm in diameter [3-5].
Further, the best treatment of stones < 20
mm, situated in the minor calyx remains
unclear as no large randomised study of
ESWL, PCNL and flexible URS is
available to review this patient group[6].
Modifications such as the supine position
and avoiding a nephrostomy, further reduce
the complications of PCNL and increase
patient comfort [7- 10].
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The objective of this investigation was to
show the viability and efficiency of a mini
PCNL in a modified supine position (Barts
"flank-free" Position, Figures 1 and 2), as
well as the sealing of the nephrostomy
channel using a haemostyptic (gelatine
matrix with thrombin) in a randomised
comparative study.

Materials and Methods

The study involved 57 prospective
randomized patients analyzed between
6/2014 and 4/2015 (tubeless n=30, control
n=27). All patients presenting with stones
up to 4 cm were included in the analysis.
Prior to the intervention an 8 Charr MJ
catheter was placed in the renal pelvis
before adding contrast. The MJ catheter
remained in position after the procedure

(Figure 1).

Position:

The patients were positioned on an x-ray
operating surface. The interventions were
performed in a semi-sloping modified
supine position (Barts "flank-free"; Figure
2 and 3) [11]. In determining a secure
puncture point, it is important not to cross
the posterior axillary line. It has been
proven that good instrument handling is
facilitated by supporting the renal area
using positioning cushions and securing a
semi-sloping position of 30°, as well as
contra-laterally bent hips. In this position
the kidneys remain in a secure puncture
position and the position enables good x-
ray and ultrasound control images.

In all cases the puncture must be supported
by ultrasound images. Threading the wire
in the ureter, is followed by a single step
bougienage and the insertion of an 18 Charr
Amplatz shaft. It involves using a mini
Storz® nephroscope.

These steps were followed by laser
(Dornier®  Medilas) or  Sonotrode
disintegration. At the end of the surgery the
nephrostomy channel is secured and sealed
using a haemostyptic.

In the control group the mini PCNL was
performed using the prone position and
nephrostomy insertion procedure. The
surgery time, duration of the ureter stents,
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post-operative  analgesic  requirements,
haemoglobin clearance, stone free rates and
complications were recorded according to
the Clavien-Dindo classification tables.

Results

Results are shown in Table 1. There were
no distinctions between surgery time, post-
operative =~ Hb  clearance,  analgesic
requirements and freedom from stones. We
could show that there were no major

MIJB-2016

complications in the nephrostomy-free
group. In three cases re-ipsertion of the DJ
was necessary due to urinary retention. In
the control group, two infections and five
re-interventions were recorded. Of these,
one required a second intervention due to
stone remnants. In three cases an URS was
required due to ureter concrements. These
also required DJ insertions.

The modified method showed significant
benefits in terms of the duration of

Flgura 1: CT, UPG, pre-oparative, 15 mim stone
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Figure I: Landmarks in supine position jribs, posteror axilary line, Hac onest]

Figura 3: Barts “Nank-free” position, |andmanks

Figure 1: CT, UPG, pre-operative, 15 mm stone
Figure 2: Landmarks in supine position (ribs, posterior axillary line, iliac crest)
Figure 3: Barts "flank-free" position, landmarks
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Table 1: Overview of results

Average stone diameter (in mm)
Instrumental pre-treatment
Surgery time (in min)

Pure PCHL time (in min)

Hb clearance {in mmaolll)
Number of metamizole doses
M.J duration (in d)

Remnant stones

Haematuria {in d)
Complications
Re-intervention
Hospitalisation (in d)

catheterization, haematuria duration and the
duration of hospitalization.

Discussion

In terms of intestinal injuries, the supine
position method has proven itself secure.
Due to the small number of negative
incidents, no analysis of sub-group
complications vyas done, but the
probability of an infection without a
nephrostomy seems to be smaller.
There was no definite increased benefit in
terms of time spent on the interventions,
mostly because of the initial positioning
that may requires some refinement. On
average, the determined start/finishing
times were higher for the modified
positioning than those for the conventional
method (119,5 vs 116,5 min). There is
subjective  total frictionless progress,
because the abdominal approach is no
longer essential, as well as in terms of the
reduced stress for surgical staff.
In addition, more time may be saved by the
use of a laryngeal mask for patients in the
supine position. In the initial phases this
was not used for all patients and as such the

Tubeless (n=30)

Control (n=27)

16,2 (5-34) 14,0 (6-24) p=0,297
12 (40%) 10 (37%) p=0,819
77,9(38-133) 90,2 (43-188) p=0,182
47,4 (15-120) 58,9 (24-138) p=0,072
0,61(0-1,4) 0,63(0-1,8) p=0,897
2,1(0-8) 2,6 (0-8) p=0,448
3,2 (1-5) 4,0(2-7) p=0,039
3 (10%) 5 (18,5%) p=0,355
1,6 (0-5) 2,3(1-5) p=0,013
3 (10%) 7 (25,9%) p=0,114
3(10%) 5 (18,5%) p=0,457
4,8 (3-8) 6,2 (8-10) p=0,002
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time-saving aspects could not be reported
in this analysis.

Most of the patients without nephrostomies
showed very little post-operative pain. This
seems to be mostly due to the absent
nephrostomy than due to positioning [10].
It remained difficult to obtain an objective
measurement of pain, because there is no
visible scale to determine levels. All
patients that were not allergic, received
metamizole. Despite this, comparability
remained difficult because the medication
was administered either orally or
intravenously.

There were significant differences between
bleeding times, duration of catheterization
and duration of hospitalization within the
non-nephrostomy group.

This is partially covered according to the
results of a meta-analysis of Yuan et al.
According to the analysis, experiences with
the supine position showed better results
only in terms of blood transfusions and
surgery time. There were no differences in
hospitalization times and complications,
although the supine position experience
showed that fewer patients developed fever



Tietze and Hamza

[10].

The stone free rates were, compared to
other procedures 90%, although a few other
studies showed that the stone free rates
were higher with the abdominal method
[11,12].

In terms of economic considerations a
shorter surgical time and stone free rates
become increasingly important. Apart from
that, the comfort of patients and a shorter
hospital stay also remain important [13].
Without a nephrostomy the post-operative
recovery progress for patients and
procedures the caregiving staff is simpler.
It involves faster mobilization with less
expenditure on care and less bleeding [14].

Our study did not include post-operative x-
ray controls with contrast and a
sonographic control. In terms of the safety
of the puncture procedure, there were no
disadvantages compared to the abdominal
procedure. Neither intestinal injuries, nor
faulty punctures or injuries to neighboring
structures were reported. Using
sonographic controls provided good visual
limits to protect neighboring structures. The
kidneys remained mostly secure in position,
to allow the unproblematic bougienage and
placement of the Amplatz shaft.

Conclusion

Our data for the non-nephrostomy mini
PCNL in modified supine position shows
that the modification may be implemented
without an increase in complications at
higher stone free rates. The total treatment
process, particularly from a patient
perspective, is better and faster, while
involving less pain. The recorded results
should be tested and verified in a larger
cohort to confirm reliability.

List of abbreviations

DJ Double-J-catheter MJ Mono-J-catheter
PCNL Percutaneous nephrolitholapaxy
ESWL  Extracorporeal shock  wave
lithotripsy URS Ureteroscopy.
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