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Abstract

Background: Percutaneous nephrolithotomy (PCNL) is a common procedure for the
removal of renal stones larger than 2 cm size with the advantages of lower morbidity
rates, decrease in post-operative pain with faster post-operative recovery & thereby less
duration of postoperative hospital stay. One of the fundamental steps of PCNL is the
creation of the nephrostomy access. It can be done either by single shot dilatation or by
multi-increment serial dilatation technique.

Objectives: To compare the outcome of PCNL done by single versus serial dilatation
technique with specific reference to renal access time, total operative time, stone clearance
rate, postoperative haematuria and duration of postoperative hospital stay.

Methods: It was a prospective interventional study with a sample size of sixty where
odd number patients were included in group A (PCNL by single shot dilatation technique)
& even number patients were in group B (PCNL by serial dilatation technique). After
meticulous checking and rechecking, collected data were compiled and statistical analysis
was done using computer based software SPSS (statistical package for social science,
Version- 16) and Students t-test and Chi-square test were applied for hypothesis testing.
‘P’ value <0.05 was considered as significant.

Results: Comparison between the two groups regarding stone size, stone clearance rate,
postoperative haematuria and postoperative hospital stay were not statistically significant
(p> 0.05). But mean renal access time in minutes (group A was 3.43 ± 1.14 and group
B was 4.20 ± 1.37) and the mean operative time in minutes (group A was 91.13 ± 19.08
and group B was 101.67 ± 15.81) between the groups were statistically significant (p <
0.05).

Conclusion: Percutaneous nephrostomy access can be successfully performed by single
shot dilatation technique during PCNL with the advantages of shorter renal access time
and total operative time.
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Introduction

Renal stones represents a large portion in the field of
urological practice and at present, Percutaneous
nephrolithotomy (PCNL) is the gold standard
procedure for treating renal stones larger than 2 cm
size  with the advantages of lower morbidity and faster
post-operative recovery. The six basic stages of PCNL
are: (1) Retrograde pyelography (RGP) with ureteric
catheter insertion (2) renal access (3) tract dilatation
(4) nephroscopy and stone fragmentation (5) ureteral
double -J stent insertion and (6) nephrostomy tube
placement. One of the fundamental steps of PCNL is
the creation of the nephrostomy access. It can be done
either by single shot dilatation or by multi-increment
serial dilatation technique.

The use of multi-increment dilators is time-consuming
and with each pass of the dilator cause injury to the
collecting system (Davidoff et al., 1997). Also, there is
a risk of significant bleeding when a sequential dilator
is removed to allow placement of the larger one,
because tract is left open, and there is no sheath in place
to tamponade the bleeding. Travis and colleagues
(1991) proved that single-increment dilatation was as
safe as conventional techniques with minimal
haemorrhage or parenchymal damage. Frattini and
colleagues (2001) found a reduction in the fluoroscopy
time and less haemorrhagic complications in single-
step than multi-incremental dilatation technique. In
two others studies, Falahatkar et al. (2009) and Amjadi
et al. (2008) found SSD and telescopic dilatation had a
similar haematologic safety profiles.

Materials and methods:

This hospital based prospective interventional study
with a sample size of sixty was conducted on admitted
patients with renal stones with 2 to 4 cm size and
underwent PCNL done either by single shot dilatation
or by serial dilatation technique in the Department of
Urology, NIKDU, Dhaka, from January 2016 to April,
2017 to compare the outcome of both techniques of tract
dilatation in PCNL. Here odd number patients were
included in group A (PCNL by single shot dilatation
technique) & even number patients were in group B
(PCNL by serial dilatation technique). All patients were
evaluated by detailed history, thorough physical
examinations and relevant investigations. After proper
counseling and informed written consent all patients
were taken in operation theatre and under general
anesthesia  initially, on lithotomy position, a 5/6 F
ureteric catheter placed transurethrally. Then on prone
position, percutaneous access was created using an 18
G access needle into the selected calyx under
fluoroscopic guidance.  A 0.035Fr straight-tipped guide
wire was placed into the collecting system passed

through the pelvis to the urinary bladder. Then
nephrostomy tract was dilated either by single shot
technique or by serial dilatation technique and a 24/
26/28F Amplatz sheath positioned into the renal
collecting system. Nephroscope was introduced and
stone was disintegrated by using ultrasonic or
pneumatic lithotripsy.  Complete clearance of stone
was confirmed fluoroscopically and endoscopically
and then 5/6 Fr JJ stent was placed antegradely. On
completing the procedure, the Amplatz sheath was
removed after keeping a nephrostomy tube in situ.
After meticulous checking and rechecking, collected
data were compiled and statistical analysis was done
using computer based software SPSS (statistical
package for social science, Version- 16) and Students
t-test and Chi-square test were applied for hypothesis
testing. ‘P’ value <0.05 was considered as significant.

Fig.-1: One shot dilatation set.

Fig.-2: The Alken guide (arrow) is placed under fluoroscopic
guidance (B)

Fig.-3: The single 25F Fascial dilator (dark arrow) is pulled in
on the Alken guide (white arrow)  under fluoroscopic control.
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Result:

The age of the patients in both groups of the present
study ranged between18 and 63 years and the majority
between 31-40 years, of which 13 and 11 patients belong
to group A and group B respectively. Sex distribution
was overall male 37 (61.67%) and female 23 (38.33%)
with male female ratio 37:23. The mean stone size in
group A was 2.86±0.57 cm and that was in group B
2.88±0.58 cm which was not statistically significant (P
value >0.05). The mean time (min) of renal access in
group A was 3.43±1.14 and that in group B was
4.20±1.37 which was statistically significant between
the groups (p<0.05). In this study, mean ± SD operative
times was 91.13±19.08 (55-135) min in group A  and
those was 101.67±15.81 (70-135) min in group B. This
difference was statistically significant (P value <0.05).
Overall stone free rate/success rate was 93.3% (in 28
patients, complete clearance has occurred) in group A
and success rate was 86.7% (in 26 patients, complete
clearance has occurred) in group B. In this study, mean
duration of haematuria in group A was 2.70± 0.70 days
and in group B was 2.73± 0.87 days which was not
statistically significant between the groups. The mean
length of postoperative hospital stay in days was
3.40±0.86 in group A and that was 3.40±0.72 in group
B. The length of hospital stay in both the groups was
nearly same.

Discussion

Percutaneous  nephrolithotomy  ( PCNL), is an
accepted minimal invasive procedure for the removal
of large renal stones more than 2 cm size and the
dilatation of  nephrostomy tract is a central step of
PCNL which is usually performed by three dilatation
methods: semirigid fascial dilators (Amplatz), metal
telescopic dilators (Alken telescopic dilators: ATD) or
nephrostomy balloon dilators (BD). Present study has
been conducted to compare the outcome of PCNL done
by single shot dilation and serial dilation technique.
This study included 60 patients of renal stone 2 to 4
cm in size as per selection criteria.

In this study, mean age ± SD of Group A was
35.30±12.31 (range 18- 62) and that of Group B was
37.83±12.40 (range 19-63) years. The age range of
present study is comparable with the study done by
Harrech et al. (2014) in which mean age was 50.4 years.
Kalpee et al. (2012) retrospectively compared PCNL
done by Amplatz serial dilators (ASD) and by single
step ballon(SSB) inflation device. The mean age in ASD

was 55.9 years and in SSB was 48.8 years. Nour et al.
(2014) had not similar age group in their study.

Sex distribution was overall male 37 (61.67%) and
female 23 (38.33%) with male female ratio 37:23. Nour
et al. (2014) showed 49 patients with overall male 33
and female 16 and male female ratio was 33:16.

The mean stone size in group A was 2.86±0.57 cm and
that in group B was 2.88±0.58 cm. which was not
statistically significant (P value >0.05). Mean stone size
of Harrech et al. (2014) was 3.8 (1.6-11) cm. Nour et
al.(2014) found that the mean stone size was 3.02 cm
and 3.07 cm for Serial Alken dilator and single shot
Amplatz dilator group respectively.

The mean time (min) of renal access in group A was
3.43±1.14 and that in group B was 4.20±1.37 which was
statistically significant between the groups (p<0.05).
Harrech et al.(2014) found the mean time of access 2.1
min(0.7-6.2). Ziaee et al.(2007) found that the mean
access time in min was 5.93±4.94 in without open stone
surgery group and 6.24±3.63 in with previous  open
stone surgery group respectively.

Mean ± SD operative time was 91.13±19.08 (55-135)
min in group A and those was 101.67±15.81 (70-135)
min in group B which was statistically significant (P
value <0.05). Harrech et al.(2014) found the mean
operative time  54.8 min(25-137). Nour et al. (2014)
found that the mean operative time was 110(90-210)
min and 85 (60-160) min for Serial Alken dilator and
single shot Amplatz dilator group respectively.
Suelozgen et al. between January 2007 and February
2015, found mean operative time 102 ± 266 minutes
(range 30 270 minutes) and 134 ± 44 minutes (range 35
210) in one shot dilatation technique with and without
previous history of open renal surgery respectively.

Overall stone free rate/success rate in this study was
93.3% (in 28 patients, complete clearance has occurred)
in group A and that was 86.7% (in 26 patients, complete
clearance has occurred) in group B. The success rate of
stone clearance in studies conducted by Kalpee et al.
(2012), Nour et al.(2014) and  Harrech et al. (2014) were
approximately similar.So, present study is similar to
that of previous studies.

Postoperative haematuria occurred in group A patients
up to 2 days in 13 (43.34%) cases, 3 days in 13 cases
(43.34%) and 4 days in 4 cases (13.33%) and that
occurred in group B patients up to 2 days in 14 (46.66%)
cases, 3 days in 12 cases (40.0%),4 days in 2 cases
(6.67%) and  5 days in 2 cases (6.67%). So, mean
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duration of haematuria in group A was 2.70± 0.70 days
and in group B was 2.73± 0.87 days which was not
statistically significant among the groups.

Postoperative hospital stay in days was 3.40±0.86 in
group A and that was 3.40±0.72 in group B which was
statistically not significant. Studies conducted by
Kalpee et al.(2012) and  Nour et al.(2014) have found
the similar result to this study in regards of duration
of postoperative hospital stay.

Post PCNL residual stone present in 2 patients of group
A and in 4 patients of group B which were cleared by
ESWL except one patient in group B in whome required
Re-PCNL to clear the residual stone. Major operative
complications like injury to adjacent organs, renal
pelvis injury, violation of pleural space, excessive
bleeding or infection did not occur in any patient
underwent PCNL of both groups.

Conclusion

Results of present study  indicates that time of renal
access was shorter in single shot dilatation technique
than serial dilatation technique for PCNL thereby leads
to less radiation exposure in single shot technique.
However, other variables were not statistically
significant between the groups. So, single shot
dilatation technique may offer a potential alternative
to the serial dilatation technique for PCNL.
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