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Abstract

Objective: The aim of this study was to compare the efficacy, access tract dilation
time and fluoroscopic time between the one-shot dilation technique and telescopic
metal dilatation technique in patients undergoing percutaneous nephrolithotomy
in Nakornping Hospital.

Materials and Methods: Sixty-six patients who underwent percutaneous nephro-
lithotomy from January 2020 to July 2021 were included in the study and they
were randomly divided into two groups. In group 1 (32 patients), telescopic metal
dilation was used, in group 2 (33 patients), the one-shot technique was used. Success
rates of dilation, access tract dilation time and fluoroscopic time were evaluated.
Results: The success rate of dilation was 100% in both groups. The access tract
dilation time was 835.63 + 309.68 seconds in group 1 and 569.42 + 314.75 seconds
in group 2 (p = 0.001). The fluoroscopic time was 48.16 + 22.16 seconds in group
1 and 41.97 + 23.99 seconds in group 2 (p = 0.29). The access tract dilation time
of the one-shot dilation technique was statistically significantly shorter than that
in the telescopic metal dilatation group. The mean fluoroscopic time of the one-
shot dilation technique was shorter than in telescopic metal dilatation but was
not statistically significant.

Conclusion: One-shot dilation technique is as effective as telescopic metal dila-
tation, with a significant reduction in access tract dilation time.
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Introduction

Percutaneous nephrolithotomy (PCNL) is
an effective and safe method of management of
large renal calculi.”? One of the most important
steps in PCNL is access tract creation. Currently,
access tract creation can occur by three tech-
niques: Alken telescopic metal dilation, Amplatz
serial fascial dilation and high-pressure balloon
dilation. Telescopic metal dilation, and Amplatz
fascial dilation are serial dilation methods. The
disadvantages of these methods are that they are
more time-consuming and involve longer expo-
sure time to x-ray.>* Balloon dilation is the most
accepted option and perceived as being the safest
method but its high cost limits its routine use.>®
The recognized link between exposure to x-rays
and some risk of cancer necessitates limitation of
exposure during the procedures.” To reduce the
x-ray exposure time the one-shot dilation tech-
nique was introduced. This technique consists
of single tract dilation of the access tract with a
25-30 Fr Amplatz dilator.?

In Nakornping Hospital, urologists have
usually used the telescopic metal dilation tech-
nique with fluoroscopic guidance for access tract
creation in PCNL. Many studies have shown that
the one-shot dilation technique is as effective as
telescopic metal dilatation and also significantly
reduces x-ray exposure during access tract dila-
tion. However, this technique has not been studied
in the patients in our hospital. The aim of this
study was to evaluate and compare the efficacy
between one-shot dilation and telescopic metal
dilation techniques in terms of success rate, access
time and fluoroscopic time.

Materials and Methods

This randomized controlled trial was ap-
proved by the Institutional Ethics Committee
of Nakornping Hospital (IRB Number 067/63).
The study was conducted at Nakornping Hos-
pital from January 2020 to July 2021. Inclusion
criteria included all patients aged over 18 years
with renal calculi who had indications for PCNL
surgery. Exclusion criteria were patients who
were contraindicated for PCNL, patients who
refused to participate in the study and patients
who required more than one tract access. The
sample size was calculated using the n4Studies
application to test non-inferiority of two inde-
pendent means. Sixty-six patients were enrolled

onto this study. A single urologist carried out all
operations. Patients were divided by permuted-
block randomization into two groups; group 1
telescopic metal dilation (33 patients) and group
2 one-shot dilation (33 patients). After random-
ization, information concerning the study was
explained to the patients and informed consent
forms were signed.

Under general anesthesia the patients were
putin thelithotomy position. A 6 Fr ureteral cathe-
ter was placed via a cystoscope then patient was
turned into the prone position and the puncture
was performed using fluoroscopic guidance. A
guidewire was inserted into the collecting system.
In group 1 the telescopic metal dilation technique
was used by insertion of the Alken guide followed
by a telescopic dilator between 10 Fr to 30 Fr,
then an Amplatz sheath 30 Fr was advanced over
the dilator which was then removed, leaving the
Amplatz sheath in the collecting system (Figure
1). A nephroscope was inserted and the stone
was disintegrated by ultrasonic and pneumatic
lithotripsy. A nephrostomy tube was inserted at
atthe end of operation in all cases. In group 2 the
one-shot dilation technique was used by insertion
ofan 8 Fr fascial dilator first, then a 30 Fr Amplatz
dilator was advanced overriding the 8 Fr fascial
dilator and an Amplatz sheath 30 Fr was advanced
over the dilator (Figure 2). The next steps of the
procedure were followed as in group 1.

Figure 1. Telescopic metal dilator
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Figure 2. 8 Fr Fascial dilator and 30 Fr Amplatz dilator

Statistical analysis

Results are reported as mean * standard
deviation for quantitative variables. To compare
the outcome of telescopic metal dilation and one-
shot dilation technique, the data were analyzed
statistically using Fisher’s exact probability test for
categorized dataand Student-T test for numerical
data. All data were analyzed with software STATA
version 14.1. The access time in this study was
defined as the duration recorded in seconds cap-
tured from renal puncture to successful placing
of the nephroscope in the collecting system. The
fluoroscopic time was total fluoroscopic time,
defined by the number of seconds of radiation
exposure that had elapsed, based on the dose
summary of the fluoroscopy machine at the end
of each procedure. The rate of stone-free status
was defined by no stone fragments larger than 5
mm from being found from examination of plain
film KUB in the period 48-72 hours postopera-
tive. A p-value of less than 0.05 was considered
statistically significant.

Results

A total of 66 patients underwent PCNL and
were randomly divided into two groups according
to the technique of dilation: group 1 telescopic
metal dilation (33 patients) and group 2 one-shot
dilation (33 patients). One patient in group 1
(telescopic metal dilation) was excluded due to
requiring more than one tract access leaving 32
patients in this group. There were no significant
differences in demographic data between the

groups as shown in Table 1. Mean age of patients
was 57.13 £ 7.15 years in group 1 (telescopic
metal dilation) and 58.21 +£10.89 years in group
2 (one-shot dilation). The imaging modality used
to define stone characteristics was intravenous
pyelography in normal kidney function and
retrograde pyelography in renal insufficiency.
Stones were graded into grade 1 to 4 according
to the Guy stone score system.” Mean stone size
was 39.97 £+ 14.41 mm in group 1 (telescopic
metal dilation) and 46.21 + 17.22 mm in group
2 (one-shot dilation). No mortality occurred in
this study. Complications were reported as grades
1-5 in accordance with the modified Clavien
Classification.'® One patient in group 1 (3.13%)
had hydrothorax requiring intercostal drainage in
the post-operative period. In group 2 one patient
had hydrothorax requiring intercostal drainage
(3.03%) and another had respiratory failure
(3.03%) requiring ventilation in the post-opera-
tive period due to heart failure.

The success rate was 100% in both groups.
The mean access time in group 1 was 835.63 +
309.68 seconds and 569.42 + 314.75 seconds in
group 2 (p = 0.001). The fluoroscopic time was
48.16 + 22.16 seconds in group 1 and 41.97 +
23.99 seconds in group 2 (p = 0.29). The access
tract dilation time of the one-shot dilation tech-
nique was significantly shorter than telescopic
metal dilatation. The mean fluoroscopic time
of the one-shot dilation technique was shorter
than in telescopic metal dilatation but did not
reach statistical significance. The others clinical
outcomes are shown in Table 2. There was no
significant difference in operative time, decrease
in hemoglobin, transfusion rate, complication
and stone clearance.

Discussion

Several studies have been conducted to
compare one-shot dilation and telescopic metal
dilation technique in PCNL. The majority have
reported that one-shot dilation technique is effec-
tive and can significantly reduce the access time
and x-ray exposure time.'"'7 A recent systematic
review and meta-analysis of one-shot dilation ver-
sus serial dilation technique for access in PCNL
has reported a shorter access time in the one-shot
dilation group than in the serial dilation group.
Seven randomized controlled trials showed
that one-shot dilation significantly decreased
fluoroscopic time compared with serial dilation
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Table 1. Baseline characteristics of the one-shot dilation and the telescopic metal dilation groups

Sex 0.21
Male 17 (53.12%) 23 (69.7%)
Female 15 (46.88%) 10 (30.3%)
Age (years), mean+SD 5713 £7.15 58.21 +10.89 0.64
BMI (kg/m?), mean+SD 22.78 +£4.03 23.52 +3.30 0.41
Side 0.14
Left 14 (43.75%) 21 (63.64%)
Right 18 (56.25%) 12 (36.36%)
Stone size (mm), mean+SD 39.97 + 14.41 46.21 £17.22 0.12
Guy stone score’ 0.25
Grade 1 11 (34.38%) 8 (24.24%)
Grade 2 3 (9.38%) 0 (0%)
Grade 3 3(9.38%) 4 (12.12%)
Grade 4 15 (46.88%) 21 (63.64%)
History of previous surgery 1.0
Yes 4 (12.5%) 5(15.15%)
No 28 (87.5%) 28 (84.84%)
Puncture site 0.10

Upper pole, supracostal
Upper pole, subcostal

13 (40.62%)
17 (53.12%)

8 (24.24%)
17 (51.52%)

Lower pole 1(3.12%) 7 (21.21%)
Middle pole 1(3.12%) 1(3.03%)

'Guy stone score comprises 4 grades: gradel, solitary stone in mid/lower pole or solitary stone
in the pelvis with simple anatomy; grade 2, solitary stone in upper pole or multiple stones in a
patient with simple anatomy or a solitary stone in a patient with abnormal anatomy; grade 3,
multiple stones in a patient with abnormal anatomy or stones in a caliceal diverticulum or partial
staghorn calculus; grade 4, staghorn calculus’

Table 2. Baseline characteristics of the one-shot dilation and the telescopic metal dilation groups

Success rate (%) 100 100 1.0
Access time (seconds), mean+SD 835.63 + 309.68 569.42 + 314.75 0.001
Fluoroscopic time (seconds), mean+SD 48.16 £ 22.16 41.97 +£23.99 0.29
Operative time (minutes), mean+SD 59.59 + 27.0 58.36 + 28.91 0.86
Decrease in Hb (g/dL), mean+SD 145+ 1.19 1.35 + 0.87 0.71
Transfusion rate, n (%) 3(9.38) 0 (0) 0.11
Complications’, n (%) 0.12

Grade 0 17 (53.12) 25 (75.76%)

Grade 1 2 (6.25) 2 (6.06%)

Grade 2 12 (37.5) 4(12.12%)

Grade 3 1(3.12) 1(3.03%)

Grade 4 0 (0) 1(3.03%)

Grade 5 0(0) 0 (0%)

Stone free, n (%) 18 (56.25) 16 (48.48) 0.62

‘In accordance with the modified Clavien classification: grade 1, any deviation from the normal
postoperative course without the need for pharmacological treatment or surgical intervention also
includes wound infections opened at the bedside; grade 2, complications requiring pharmacological
treatment with drugs, blood transfusions and total parenteral nutrition; grade 3, complications
requiring surgical, endoscopic or radiological intervention; grade 4, life-threatening complications
requiring ICU management; grade 5, death'
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and none of the six randomized controlled trials
found significant differences in success rate and
stone-free rate between one-shot dilation and
serial dilation techniques.'®

In this study, we evaluated the success rate
of access tract dilation as the primary outcome
and the access time, fluoroscopic time as the sec-
ondary outcome. The success rate of dilation was
100% in both groups and the access time of the
one-shot dilation group was significantly shorter
than in the telescopic metal dilatation group. The
mean fluoroscopic time of the one-shot dilation
technique was shorter than in telescopic metal
dilatation but not statistically significant. Our
results showed the same trends in success rate
and access time as reported by other studies.

Trisakul Y reported a fluoroscopic time
ranging from 60-130 seconds (mean 90 seconds)
in 60 patients with standard PCNL with fascial
dilation technique, obviously longer than our
results.”” Amirhassani et al. reported a mean
fluoroscopic time in telescopic metal dilation of
48.4 + 15 seconds and 41.2 + 17 seconds in one-
shot dilation, timings very close to our results.
However, their study had a larger sample size and
there was a significant difference in the mean flu-
oroscopic time between two groups (p = 0.03)."*
These findings warrant further investigation with
a larger sample size to examine this correlation
turther. The overall stone free rate in this study
was 52.3%. Comparing this with other studies
in Thailand, a 67% stone free rate was reported
in 2020 by Trisakul Y in standard PCNL with
fascial dilation technique.” In standard PCNL
with metallic dilation, Amornratananont et al.
reported a 54.8% stone free rate in 2019% and
another study was reported by Ahmadmusa N
in 2020 with a 74.6% stone free rate.”!

In our experience the one-shot dilation
technique is simple, easy to carry out and does
not require any extraordinary equipment. It can
decrease access time and fluoroscopic time thus
decreasing the risk of x-ray exposure to both
the surgical team and patient. Minimizing x-ray
exposure during percutaneous renal access is chal-
lenging. To date many techniques other than the
one-shot dilation technique have been developed
to decrease x-ray exposure®*. Some techniques,
such as a specific protocol for fluoroscope use
and ultrasound guided access, could potentially
be initiated in our hospital in the future.

There are some limitations in this study.
The first is the limited number of patients due
to it being conducted in a single-center. A large
multicenter randomized controlled trial will
definitely increase the information with regard to
these initially very promising findings. Second,
from the peer review there are some variations
in the carrying out of the one-shot dilation
technique in some studies. A standardization of
approach could be a useful recommendation in
the future. Finally, the definitions of access time
and fluoroscopic or x-ray exposure time varied in
the different studies which may affect the results.

Conclusion

The results of this study show that the one-
shot dilation technique is as safe and effective
as the telescopic metal dilatation method with a
significant reduction in access tract dilation time.
The one-shot dilation technique may be beneficial
in reducing fluoroscopic time.
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