AIN SHAMS MEDICAL JOURNAL

Vol. 72, No., 4, December, 2021

PERCUTANEOUS NEPHROLITHOTOMY IN COMPLEX RENAL STONES
EVALUATION OF SINGLE STEP AMPLATZ VERSUS BALLOON

DILATATION

Ahmed Ezat Hashim Fawzy Abdelrahmn, Abd Allah Ahmed Abd El-Aal, and

Mohammed Mohammed Yassin,

Urology Department, Faculty of
Medicine, Ain Shams
University, Cairo, Egypt

Wadi El-neel Hospital

Corresponding author:
Ahmed Ezat Hashim Fawzy
Abdelrahmn

Mobile: (+2)01016599945
E.mail:

dr.ahmedhashim@hotmail.com
Received: 1/11/2021

Accepted: 30/11/2021

Online ISSN: 2735-3540

ABSTRACT:

Background: Percutaneous Nephrolithotomy as a management
for complex renal stone, ways of nephroscope tract dilatation using
single Amplatz dilator 30Fr vs Balloon dilation regarding effecacy
and cost reduction.

Aim of the work: To evaluate the efficacy of Percutaneous
Nephrolithotomy as a primary modality of treatment for complex
renal stones, feasibility and safety of single step dilatation using
Amplatz dilator versus Balloon dilatation in the Percutaneous
Nephrolithotomy access.

Patient and Methods: This is a prospective study conducted on
patients for whom percutaneous nephrolithotomy (PCNL) was done
for the management of renal complex stones. The study was conducted
at the Urology Department, Al Demerdash Hospitals, Ain Shams
University and Nasser Institute Hospital during the period between
2016 and 2020.

Results: In our study regarding PCNL tract dilation, we found that
there was no statistical difference between single step 30-Fr Amplatz
dilatation and Balloon dilation; in operative time, early postoperative
complications, stone free rate and hemoglobin decrease pre-post
operative.

Conclusion: The use of single step Amplatz dilator 30-Fr for
dilating renal access tract in PCNL is a time saving procedure, being
safe, subjectively economical and an effective technique to gain renal
access. We found no specific complication with this technique, and the
morbidity rated were comparable with other modalities.

Keywords: Percutaneous Nephrolithotomy, Single Step Amplatz
Dilator 30Fr, Balloon Dilatation.

INTRODUCTION
Percutaneous

Nephrolithotomy  has

tract infection, renal colic, septicemia and
bleeding ).

Since the introduction of PCNL for

become the optimal management for complex
renal stones because of its advantages
including minimal invasive technique, rapid
recovery and higher stone clearance.
However, this procedure is associated with
several complications such as fever, urinary

treating renal stones there have been marked
improvements in the techniques and
instruments that have resulted in using
PCNL for treating complex and staghorn
stones. In 1983 Clayman et al, reported the
feasibility and safety of PCNL for treating
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staghorn stones. Currently it is the treatment
of choice for patients with large, complex
and staghorn renal stones. The goals of
treatment of a staghorn stone are complete
stone clearance with minimal morbidity .

Among the developments in surgical
endourology techniques in the past three
decades, percutaneous nephrolithotomy
(PCNL) has become a standard treatment
strategy with minimal invasiveness for the
treatment  of large  renal  stones.
Conventionally, creating the nephrostomy
tract is a fundamental process in this
technique. At present, there are four major
dilation methods for PCNL.: Fascial Amplatz
dilation (AD), metal telescopic Alken type
dilation (MTD), balloon dilation (BD) and
one-shot dilation (OSD). BD is generally
considered as the most modern and safest
technique. It has advantages of reduced
complication rates and shorter durations of
X-ray exposure, but its application is limited
due to high cost. AD and MTD are
inexpensive, but longer durations of
application and X-ray exposure are required.
The OSD technique, which was first
proposed by Frattini et al, may achieve the
same effects compared with the other three
dilation methods®.

he Balloon Dilatation which is regarded
as the gold standard, although it has
advantages as short duration, tamponing of
the tract with no risk of forward perforation,
but its routine usage has been limited due to
its high cost especially in centers and
hospitals with limited resources ©.

The Single Step Amplatz Dilatation
which described for the first time in 2008 by
Frattini and colleagues comparing it with the
Multiple Telescopic Dilatation and the
Balloon Dilatation based on the total
radiation exposure and the fluoroscopy time
during the dilation procedure”. Here we aim
to compare it with the Balloon Dilatation in
the duration, blood loss, success to failure
and the complications.
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AIM OF THE WORK:

To evaluate the efficacy of Percutaneous
Nephrolithotomy as a primary modality of
treatment for complex renal stones,
feasibility and safety of single step dilatation
using Amplatz dilator versus Balloon
dilatation in the Percutaneous Nephro-
lithotomy access.

PATIENTS AND METHODS:
Study Design and Patients:

This is a prospective study conducted
on patients for whom percutaneous nephron-
lithotomy (PCNL) was done for the
management of renal complex stones. The
study was conducted at the Urology
Department, Al Demerdash Hospitals, Ain
Shams University and Nasser Institute
Hospital during the period between 2016 and
2020. All cases undergoing PCNL for renal
stones were included in our study.

In this prospective study 100 patients
were subjected to Percutaneous Nephro-
lithotomy for renal stones management with
no exclusion criteria divided into two groups
randomly distributed.

Study methods:
Patient preoperative workup:

All patients subjected to History taking,
quality of life assessment and renal stone
management  past  history,  physical
examination, laboratory tests including urine
analysis, renal function tests, complete blood
picture and bleeding profile.

Radiological investigations were Plain
X ray on the urinary tract, Ultrasound on the
abdomen and pelvis and CT urography.

Operative procedure:

Written informed consent obtained from
the 100 patients with renal stones
undergoing elective Percutaneous Nephro-
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lithotomy. All patients will be given Broad
spectrum antibiotics.

A first group of fifty cases was named
SSAD Single Step dilatation using an
Amplatz dilator, the Amplatz dilator is 30Fr
and Amplatz sheath 30Fr.

And a second group of fifty cases was
named BD Balloon Dilatation, using a
Balloon Dilatory and Amplatz sheath 30Fr.

Cystoscopy was done with insertion of
an open-tip ureteric catheter, followed by
renal puncture in the prone position and
insertion of guidewire. The lumbodorsal
fascia was punctured and split under
fluoroscopy. In SSAD group the central
Alken dilator was advanced over the
guidewire and this was followed by directly
inserting the 30-F Amplatz dilator, with the
surgeon applying constant pressure and
slowly advancing the dilator and then the
access sheath under fluoroscopy. While, in
BD group Balloon was inserted on
guidewire followed by the access sheath
under fluoroscopy. We then used a 27-F
nephroscope with a ballistic energy source
for stone disintegration.

Lithotripsy performed using a rigid
nephroscope and laser will be used to
fragment the stones. The fragments will be
removed by washing through the sheath.

Table (1): The mean age distribution

Data for both groups evaluated such as
access time, tract dilatation time and success
to failure.

The choice of the type of the anesthesia
whether general or spinal anesthesia was left
to the anesthetist and anesthetic agents were
administered at anesthetist discretion.

Postoperative evaluation:

Data for all patients postoperative were
collected such as CBC, X-ray, CT urography
for stone clearance and the complications.

RESULTS

In our prospective randomized study
patients were classified into two groups, 50
patients per each according to the type of the
renal access dilatation:

e Group named SSAD Single Step
dilatation using an Amplatz dilator, the
Amplatz dilator is 30Fr and Amplatz
sheath 30Fr.

e And a second group named BD Balloon
Dilatation, using a Balloon Dilatory and
Amplatz sheath 30Fr.

Age distribution of patients is illustrated in
this table.

Total no. =100
Age Mean + SD 40.84 + 8.53
Range 20 - 60
Gender distribution of patients is illustrated in this table.
Table (2): Gender distribution
Total no. = 100

Gender

Female

25 (25.0%)

Male

75 (75.0%)

Preoperative evaluation:

Presenting symptoms:

The main presenting symptom was loin
pain in 88 patients (88%). The loin pain was

associated with other symptoms. These
symptoms were in the form of dysuria 76
patients (76%), hematuria 39 patients (39%),
fever 6 patients (6%), neausea and vomiting
20 patients (20%).
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Table (3): Presenting symptoms percentage

Symptoms Total no. = 100
Loin Pain 88 (88.0%)
Dysuria 76 (76.0%)
Hematuria 39 (39.0%)
Fever 6 (6.0%)
Nausea & Vomiting 20 (20.0%)

Urine analysis:

Urine analysis showed suspected active
UTI in 14 patients (14%), hence urine
culture and sensitivity were done. Patients
Table (4): Urine analysis findings.

showed positive growth so antibiotics
whether oral or parenteral were given
according to the culture results two weeks
prior to surgery.

Urine analysis Total no. =100
Slightly turbid 86 (86.0%)
Aspect Turbid 14 (14.0%)
Median (IQR) 3(3-4)
Pus cells Range > 10
Median (IQR) 15 (9 —38)
RBCs Range 3-80
Table (5): This table shows no statistically significant difference between both groups in urine analysis
findings
SSAD group BD group Test P-value | Sig.
No. =50 No. =50 value
Aspect Slightly turbid 45 (90.0%) 41 (82.0%) 1.329* 0.249 NS
Turbid 5 (10.0%) 9 (18.0%)
Puscells Median (IQR) 3(3-4) 3(3-4) -0.530# 0.596 NS
Range 2-8 2-10
RBCs Median (IQR) 25 (9 — 40) 15 (9 — 35) -0.359# 0719 | NS
Range 4-80 3-80

P-value > 0.05: Non significant; P-value < 0.05: Significant

*: Chi-square test; #: Mann-Whitney test
Serum creatinine:

The serum creatinine of the studied
patients range was 0.4-1.4 mg/dl.

Radiological investigations:

In this study radiological investiga-
tions used were Plain X ray on the urinary
tract, Ultrasound on the abdomen and pelvis
and CT urography. The HN, site and
radiological appearance of stones were
recorded.
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o Site of the Stones:

In 62 patients (62%) stones were located
in middle and lower pelvi-calyceal, and in
38patients (38%) stones were located in
upper and mid pelvi-calyceal.

o State of the upper urinary tract (UUT):

The state of the UUT was assessed by
abdominal ultrasonography and CTU. Mild
hydronephrosis (HN) was presented in 27
patients (27%), moderate hydronephrosis
was presented in 12 patients (12%), and a
normal  pelvicalyceal system  without
dilatation was encountered in 61 patients
(61%).
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Table (6): Site of Stones and state of pelvicalyceal system

Ultrasound/ CT scan Total no. = 100
Stone Mid-lower 62 (62.0%)
Mid-upper 38 (38.0%)
HN NAD 61 (61.0%)
Mild 27 (27.0%)
Moderate 12 (12.0%)

Table (7): This table shows no statistically significant difference between both groups in stones site

and state of pelvicalyceal system.

SSAD group BD group Test value | P-value | Sig.
No. =50 No. =50

Stone Mid-lower 29 (58.0%) 33 (66.0%) 0.679* 0.410 | NS
Mid-upper 21 (42.0%) 17 (34.0%)

HN NAD 30 (60.0%) 31 (62.0%) 0.053* 0.974 | NS
Mild 14 (28.0%) 13 (26.0%)
Moderate 6 (12.0%) 6 (12.0%)

P-value > 0.05: Non significant; P-value < 0.05: Significant *: Chi-square test

Size of the Stones:

According to the radiological size of the
stones they were variable in size, some
stones size was 3-4 cm, other stones size
was more than 4 cm.

Operative data:

Ureteric stent:

Ureteral catheter was fixed in all 100
patients (100%), it was removed at the day
of discharge with the urethral catheter. The
ureteral catheter was applied to inject the

Table (8): Number of Puncture access percentage

contrast up through the upper urinary tract
during the PCNL, as well as to allow
additional drainage from the collecting
system after stone removal and to keep on
ureteral patency through avoiding ureteral
obstruction by postoperative edema due to
manipulation of the ureter during the PCNL.

Number of puncture access used:

In our study, single access was done in
83 patients (83%). While two accesses were
done in 17 patients (17%).

Number of puncture access No. of patients Percentage
Single 83 83%
Two 17 17%
Total 100 100%

Table (9): This table shows no statistically significant difference between both groups in number of

puncture access.

SSAD group BD group Test value P-value | Sig.
No. =50 No. =50

Number of puncture 1 41 (82.0%) 42 (84.0%) 0.071* 0.790 NS
access 2 9 (18.0%) 8 (16.0%)

P-value > 0.05: Non significant; P-value < 0.05: Significant *: Chi-square test

Operative time and tract dilation time:

The operative time ranged from 90 to
120 minutes with a mean of 102.98 + 9.46.
Mean operative time for group SSAD was
(mean + 103.62 £ 9.73) and (mean + SD

102.34 + 9.24) for group BD. The difference
in the mean operative time between both
groups was not statistically significant.

Mean time of establishing puncture
access, tract creation and dilation was 1.70 +
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0.30 minutes in group SSAD. While it was
1.60 £ 0.28 minutes in group BD. The
difference in the mean time for tract creation

and dilation between both groups was
statistically insignificant.

Table (10): Mean operative time and tract dilation time of studied cases

Operative time Total no. = 100
Operative time (min.) Mean + SD 102.98 + 9.46
Range 90 -120
Tract dilation time (min.) Mean + SD 1.65+0.29
Range 1.1-22

Table (11): This table shows no statistically significant difference between both groups in operative

time and tract dilation time.

SSAD group BD group Test P-value Sig.
No. =50 No. =50 value
Operative Mean + SD 103.62 +£9.73 102.34 £ 9.24 0.674+ 0.502 NS
time (min.) Range 90 -120 90 -120
Tract dilation Mean + SD 1.70£0.30 1.60£0.28 1.789- 0.077 NS
time (min.) Range 1.1-2.2 1.1-2

P-value > 0.05: Non significant; P-value < 0.05: Significant e: Independent t-test

Postoperative data:

Hemoglobin level:

Mean hemoglobin level (Hb g/dl)
MeanzSD preoperative was 12.51+1.07,
while postoperative was 11.83 + 1.10, so
mean Hb g/dl level drop was -0.68 + 0.17.

Group SSAD mean Hb g/l
preoperative  was  12.18+0.98, while
postoperative was 11.53+1.07, and mean
difference was -0.65 + 0.21

Table (12): Mean Hb level pre and postoperative

Group BD mean Hb g/dl preoperative
was 12.83 £ 1.06, while postoperative was
12.13 + 1.06, and mean difference was -0.70
+0.11

Mean difference in hemoglobin level
(Hb g/dl) in group SSAD was -0.65 = 0.21,
while was -0.70 + 0.11 in group BD, this
mean difference in hemoglobin level
between both groups was not statistically
significant in difference.

HB pre Mean + SD 12.51 £1.07
Range 10.5-14.3

HB post Mean + SD 11.83+£1.10
Range 9.7-13.6

Table (13): Mean difference in Hb level pre and postoperative

HB Pre Post Mean difference Test value P-value Sig
Mean+SD | 12.51+1.07 | 11.83+1.10 -0.68 +0.17 -39.895¢¢ 0.000 HS
Range 10.5 - 14.3 9.7-136
P-value > 0.05: Non significant; P-value < 0.05: Significant  e: Paired t-test
The difference in the mean Hb g/dl level  was statistically insignificant (P-value
drop between group SSAD and group BD  0.139)
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Table (14): This table shows no statistically significant difference between both groups regarding

mean difference of Hb level pre and post operative

SSAD group BD group Test value | P-value Sig.
No. =50 No. =50
HB pre Mean *+ SD 12.18 £ 0.98 12.83 +£1.06 -3.172¢ 0.002 HS
Range 105-14.1 10.5-14.3
HB post Mean *+ SD 11.53 £ 1.07 12.13+1.06 -2.800¢ 0.006 HS
Range 9.7-134 9.8-136
Paired t-test t -21.569 -46.862
P-value 0.000 (HS) 0.000 (HS)
Mean difference Mean + SD -0.65+£0.21 -0.70£0.11 -1.491 0.139 NS

P-value > 0.05: Non significant;

Stone free status:

The overall stone free rate was 89%
while cases with residual stone postoperative
was 11%. Stone free rate for group SSAD

Table (15): Stone free rate

P-value < 0.05: Significant

*: Independent t-test

was 45 (90.0%) and 44 (88.0%) for group
BD and this difference is not statistically
significant.

Post operative Total no. = 100
Stone free Insignificant 89 (89.0%)
Residual 11 (11.0%)

Table (16): This table shows no statistically significant difference between both groups in stone free

rate
SSAD group BD group Test P-value Sig.
No. =50 No. =50 value
Stone free Insignificant 45 (90.0%) 44 (88.0%) 0.102* 0.749 NS
Residual 5 (10.0%) 6 (12.0%)

P-value > 0.05: Non significant; P-value < 0.05: Significant *: Chi-square test;

+:Independent t-test
Postoperative complications:

There were no major complications
occur in our study such as bowel injury,
renal  pelvic perforation, hydro or
pneumothorax, hepatic or splenic injury in
both group.

DISCUSSION:

In this study patients were classified into
two groups, according to the type of renal
access dilatation, each group 50 patients:
Group SSAD (Single Step Amplatz
Dilatation) 30-Fr Amplatz dilator over central
Alken. Group BD (Balloon Dilatation)
Balloon access dilatation.

Our aim of this study is to perform a
single step renal access dilatation (SSAD)
during percutaneous nephrolithotomy
(PCNL) by using directly a 30-Fr Amplatz
dilator over a central Alken dilator,
comparing it to Balloon renal access
dilatation (BD) in a trial to reduce the
operative duration, financial cost and blood
loss during renal dilatation.

In our study all procedures (PCNL) were
done in prone position. Percutaneous renal
access was obtained by urologist was guided
by fluoroscopy. Proper access is a
prerequisite for complete clearance of renal
calculi by PCNL. The ideal tract is one that
provides the shortest and straightest access to
all calculi.

851




Ahmed Ezat Hashim Fawzy Abdelrahmn, et al.

The choice of puncture site depended on
the site of stones after instillation of contrast
material. In our study, the most used access
was for mid-lower calyceal stones in 62
patients (62%), while in 38 Patients (38%)
mid-upper calyceal stones access was done.
One puncture access was done in 83 patients
(83%). While two punctures accesses were
done in 17 patients (17%).

In our study, age of the patients ranged
from 20 to 60 years with mean age 40.84 +
8.53 (Mean £ S.D).

The mean operative time in our study
was 102.98 + 9.46 (Mean £ S.D), at Nour et
al. it was (124.9-100.9). While, Muhammad
Farhan et al reported mean operative time
(89.6-101.2)& 9.

Mean operative time in SSAD group was
103.62 + 9.73while in BD group was 102.34
+ 9.24. Thus the difference in mean operative
time between both group was statistically
insignificant (P=0.502) P-value > 0.05
consider non-significant.

The duration for access tract dilation
difference was insignificant between SSAD
and BD groups (P=0.077) P-value > 0.05
consider non-significant. Mean of access tract
dilation time in SSAD was 1.70 £ 0.30, while
in BD was 1.60 + 0.28.

In our study mean hemoglobin drop
postoperative was insignificantly different
between both groups (P=0.139) P-value >
0.05 consider non-significant.  Mean
Hemoglobin drop after surgery was (-0.65 +
0.21) in SSAD and (-0.70 £ 0.11) in BD.

In our study the overall stone-free rate
was 89 (89.0%). While, in Minghua et al was
(77.1-79.4%). And, in Hani H. Nour et al was
(92-91%) ©410),

Early common postoperative complicat-
ions were reported in patients in the form of:
postoperative fever was managed by
antibiotics and antipyretics, while hematuria
was managed conservatively. There were no
major complications occur in our study such
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as bowel injury, renal pelvic perforation,
hydro or pneumothorax, hepatic or splenic
injury in both group.

Postoperative evaluation at one to three
month by renal ultrasonography, X-ray and
CTU revealed clinically significant residual
stone fragments in 11 patients (11%).

Regarding to postoperative drainage,
ureteral catheter was fixed in all 100 patients
(100%), it was removed at the day of
discharge with urethral catheter. The ureteral
catheter was applied to allow additional
drainage from the collecting system after
stone removal and to keep on the ureteral
patency.

Tract creation and dilatation are
fundamental steps in percutaneous renal
surgery and are required for three traditional
types of dilation, including MTD, Amplatz
dilation AD (Amplatz dilation) and BD. OSD
(single step dilatation) was first introduced by
Frattini et al, several studies have investigated
the safety and effectiveness of single step
dilatation compared with those of other
methods. Numerous randomized clinical
trails on these methods have been reported
and a previous meta-analysis has been
published by Cao et al. Of note, this previous
meta-analysis included only four RCTs and
analyzed three combinations of tract dilation
methods without comparing the associated
complications. Therefore, an integrated
analysis of the four tract dilation techniques
was required ©.

A meta-analysis by Wu et al, revealed
that OSD (single step dilatation) was safe and
effective for almost every adult patient.
Significant differences were reported in X-
ray exposure time and access time between
MTD and single step dilatation. The
hemoglobin decrease, transfusion rate and
hemorrhage rate in the MTD and single step
dilatation groups were also compared, as
hemorrhage was characterized by blood drain
within the nephrostomy tube, intermittent or
continuous hematuria or gross hematuria with
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or without a decrease in hemoglobin and
rarely required blood transfusion, and these
three variables were linked but different.
single step dilatation was determined to
significantly decrease the transfusion rate,
hemorrhage rate and the extent of
hemoglobin decrease compared with those of
MTD. These results support the results of
previous studies. In addition, no statistically
significant  differences were  observed
between the two groups regarding the stone-
free rate®.

Hemoglobin decrease:

A total of eight articles compared MTD
with single step dilatation. The data were
pooled for analysis with fixed-effect models
(P=0.65; 12=0%). A significant reduction in
hemoglobin was determined for the MTD
group compared with that in the single step
dilation group. In addition, two studies
compared BD and AD. The heterogeneity of
hemoglobin decrease was low (P=0.17;
12=46%) and there was a significantly
smaller decrease in hemoglobin in the BD
group compared with that in the AD group.
The heterogeneity of hemoglobin decrease
was high (P<0.03; 12=79%) between MTD
and AD. Similar hemoglobin decrease was
determined between these groups. The
heterogeneity of hemoglobin decrease was
high (P<0.03; 12=79%) and no statistically
significant difference was determined in
hemoglobin decrease between BD and single
step dilation®.

Wu et al meta-analysis revealed that, as
compared with MTD, single step dilatation
was associated with a lower rate of
complications, including damage to the
collecting system and hemorrhage. These
results indicated that the single step dilatation
technique may be widely used ©.

A number of studies reported that BD had
reduced X-ray exposure time and hemoglobin
decrease compared with AD and MTD, as the
inflated balloon provides constant pressure
and tamponades the small injured vessels. In

addition, BD was previously proposed to be
more likely to fail in patients who underwent
kidney surgery. This may be due to the low
axial force in BD and the lack of constant
dilation. Kijvikai and de la Rosette reported
that BD was not suitable for complete
staghorn calculus. The space between these
stones and the collecting system may be
inadequate and the tapered end of the dilator
may create a small tract into the collecting
system or split the calix ©.

In Wu et al meta-analysis, single step
dilatation was determined to be a safer
method in almost every adult patient,
including those who underwent renal surgery
previously, compared to AD and MTD.
However, single step dilatation has a
considerable risk of serious complications if
the surgeon is inexperienced. Therefore, Wu
et al proposed that surgeons with technical
expertise in single step dilatation should
perform this procedure. By contrast, BD is an
expensive procedure and unsuitable for
patients with a history of renal surgery.
However, Wu et al advised that additional
randomized clinical trials are required to
determine the best method for PCNL ©,

Our study was unique in comparing the
single step only renal access dilatation by
single step 30-Fr Amplatz dilatation or
Balloon dilation. We found that there was no
statistical ~ difference between the two
methods in  operative time, early
postoperative complications, stone free rate
and hemoglobin decrease pre-post operative.
Except for the economic issue the Amplatz
dilator is much more economic and many
times cheaper than the single used Balloon
dilator which is a very important factor for
any financial issue considering the patient,
the surgeon, the hospital and even the whole
country economic supply for the health
properties.

Conclusion

Percutaneous Nephrolithotomy is the
mainstay in treatment of complex renal
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stones. It must be done by experienced
endourologist in an operative theater with all
facilities for stone management. Balloon
dilatation and single step Amplatz 30-Fr
dilatation are all effective and safe in
Percutaneous Nephrolithotomy renal tract
access. Compared with balloon dilatation,
single step Amplatz 30-Fr dilation is a better
choice, as it is more feasible and has no
statistical significant difference with balloon
dilation in renal access creation time, stone
free rate and blood loss. The use of single
step Amplatz dilator 30-Fr for dilating renal
access tract in PCNL is a time saving
procedure,  being  safe,  subjectively
economical and an effective technique to gain
renal access. We found no specific
complication with this technique, and the
morbidity rated were comparable with other
modalities. We recommend its use for
patients undergoing PCNL.
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