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The Effects of Dilation Technigue in
Percutaneous Nephrolithotomy:
One-Shot Versus Seqguential Dilation

PerkUtan Nefrolitotomide Dilatasyon Tekniklerinin
Karsilastinlmasi; Tek Basamakli ve Sirali Dilatasyon

© Mehmet Sevim,' ® Okan Alkis, @ ibrahim Kartal,' @ Fatih Uruc,? © Bekir Aras'

ABSTRACT

Objectives: In this study, the authors aimed to compare the results of one-shot dilation (OD) and sequential dilation
(SD) techniques which are used to access in patients who had undergone percutaneous nephrolithotomy (PCNL).

Methods: The authors retrospectively evaluated the data of 159 patients who had undergone PCNL between July
2017 and December 2020 in our clinic. The dilation methods were compared concerning demographic character-
istics, operation time, fluoroscopy time, hemoglobin decrease, creatinine increase, complication rate, length of
hospital stay, and operation success rate.

Results: While OD was applied to 79 patients, SD was applied to 80 patients. The mean length of operation time
and fluoroscopy time were shorter in the OD group than SD group (51.14+22.33 vs. 60.19+18.91 min, 119.70+51.03
vs. 136.54+44.24 s, p<0.001 p=0.028, respectively). The mean operation time was found to be statistically signif-
icantly lower in the OD group (51.14+22.33 and 60.19£18.91 min, respectively) (p<0.01). Although the duration
of fluoroscopy was lower in the OD group than in the SD group, no statistically significant difference was found
(119.70+51.03 and 136.54+44.24 s, respectively) (p>0.01). No differences were found between OD and SD groups
in terms of success and complication rate (91% vs. 85.0% and 11.3% vs. 15%) p=0.05 (p>0.01).

Conclusion: The OD technique is a successful access method that can be utilized safely in patients considered for
PCNL operation, contributing directly to the reduction of entry, operation, and fluoroscopy times without increas-
ing complication rates.

Keywords: Dilation; fluoroscopy; operative time; percutaneous nephrolithotomy.

OzET

Amag: Bu calismada, perkiitan nefrolitotomi uygulanan hastalarda akses icin kullanilan tek basamakli dilatasyon ve
sirali dilatasyon tekniklerinin sonuglarinin karsilastiriimasi amaclandi.

Yontem: Calismada, Temmuz 2017 ile Aralik 2020 tarihleri arasinda perkiitan nefrolitotomi uygulanan 159 hastanin
verileri retrospektif olarak degerlendirildi. Dilatasyon yontemleri; demografik 6zellikler, ameliyat suresi, floroskopi
stiresi, hemoglobin disusu, kreatinin artisi, komplikasyon orani, hastanede kalis suiresi ve ameliyat basari orani
acisindan karsilastinidi.

Bulgular: Yetmis dokuz hastaya tek basamakli dilatasyon, 80 hastaya sirali dilatasyon uygulandi. Ortalama ope-
rasyon suresi tek basamakl dilatasyon grubunda istatistiksel olarak anlamli diisiik saptandi (sirasiyla 51,14+22,33
ve 60,19+18,91 dakika) (p<0,01). Floroskopi siiresinin ise tek basamakli dilatasyon grubunda siral dilatasyon gru-
buna gore daha dusiik oldugu gérilse de istatistiksel olarak anlamli fark saptanmadi (sirasiyla 119,70+51,03 ve
136,54+44,24 saniye) (p>0,01). Basari ve komplikasyon orani agisindan tek basamakli dilatasyon ve sirali dilatasyon
gruplari arasinda fark bulunmadi (%91-%85,0 ve %11,3-%15) (p>0,01).

Sonug: Tek basamakl dilatasyon teknigi, perkiitan nefrolitotomi operasyonu distinilen hastalarda giivenle kulla-
nilabilen; komplikasyon oranlarini artirmadan dogrudan giris, operasyon ve floroskopi siirelerinin azalmasina katki
saglayan basarili bir giris yontemidir.

Anahtar sozciikler: Ameliyat siiresi; dilatasyon; floroskopi; perkiitan nefrolitotomi.
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ercutaneous nephrolithotomy (PCNL) is one of the first
Ppreferred minimally invasive methods in the treatment
of kidney stones larger than 2 cm, especially due to its high
success rate, short length of hospital stay, rapid post-op-
erative recovery, and minimal renal parenchymal damage
compared to open surgery.[2! Although PCNL has been de-
scribed, as a minimally invasive methods, such as extrava-
sation, bleeding requiring blood transfusion, fever, sepsis,
colon injury, and pleural injury are serious complications
that can be encountered in PCNL.53! Investigations are still
ongoing to minimize complications of PCNL.

The kidney access stage plays a major role in the occurrence
of complications. Different entry and dilation methods have
been utilized to reduce morbidity in PCNL. Plastic dilators
(Amplatz), metal dilators (Alken), and balloon dilators can
be used for dilation.[4! All dilation techniques can be used
depending on the possibilities, preferences, and experience
of the surgeon who will perform PCNL.! The usage of Am-
platz dilators is more common, which can be preferred in
conventional sequential dilation (SD) or single-step tech-
niques.[6! Although PCNL has been used for a long time for
the treatment of nephrolithiasis, there is still contradictory
information about usage of the dilation method.[%8! For
this reason, in this study, the authors aimed to compare the
treatment success and complication rates of conventional
SD and the one-shot dilation (OD) techniques using Am-
platz dilators in our clinic for PCNL.

Methods

One hundred fifty-nine patients who had undergone PCNL
due to kidney stones in our clinic between July 2017 and
December 2020 were included in the study. The study was
approved by Kutahya Health Sciences University Ethical
Committee on January 20, 2021 with 2021/01-20 decision
number. The patients were chosen and dilation techniques
were performed randomly. Demographic and clinical data
of patients were collected retrospectively. Patients who had
urinary system radiography and abdominal computed to-
mography (CT) in the hospital system were included in the
study. The stone size was calculated as “cm?” by multiplying
the longest diameter and vertical diameter of the stone in
the CT section. Blood tests and urine cultures were routinely
performed before surgery. Patients with positive urine cul-
tures were taken into operation after their urine was ster-
ilized with appropriate antibiotic treatments. Patients with
incomplete data, urinary tract abnormalities, morbid obe-
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sity (body mass index >30), previous renal surgery, and pa-
tients under 18 years of age were excluded from the study.

The procedure was started by placing a 5 F open-end ureter
catheter with a 21 F 30° cystoscope in supine position on a
stretcher under general anesthesia. The patient was placed
on the operating table in a prone position by inserting a
urethral catheter and fixing it to the ureter catheter. After
the surgical area was cleaned and covered, the stone was
localized under biplanar C-arm fluoroscopy. The collecting
system was visualized by retrograde pyelography taken
from the ureter catheter with 1/3 diluted opaque solution.
The desired and determined calyx group was accessed with
an 18 G percutaneous access needle. A 0.035-inch Guidewire
was advanced through the puncture needle. Guidewires
were sent to the collecting system. After approximately 1
cm of skin incision, in Group OD, 8 F co-axial was placed
in the collector system and reached the kidney with a 30 F
Amplatz dilator over it and an access sheath was placed in
the collecting system (Fig. 1). In Group SD, 5-step SD start-
ing from 12 F dilator up to 30 F was performed sequentially,
and an access sheath was placed over it (Fig. 2). Later, kid-
ney access was performed with a 26 F rigid nephroscope in

Figure 1. The One-Shot Dilation (OD) Equipment.
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Figure 2. The Sequential Dilation (SD) Equipment.

both groups. The stones were fragmented with pneumatic
and ultrasonic lithotriptors and taken out of the body. Dur-
ing the operation, the ureter catheters of all patients were
withdrawn and 14 F nephrostomy catheters were placed in
the pelvicalyceal system over the Guidewire. Catheter loca-
tion and the presence of perirenal leak were evaluated by
performing anterograde pyelography. Foley catheters of all
patients were removed on post-operative day 1.

The time between placing the patient in the prone position,
completion of the surgery, and insertion of the nephros-
tomy was calculated as the operation time. The fluoroscopy
time used throughout the whole case was recorded as the
fluoroscopy time. After surgery, the blood values of the pa-
tients were checked. Hemoglobin decrease was evaluated
by comparing the last pre-operative hemoglobin level with
the 24-h post-operative counterpart. Overall renal function
was assessed by comparing the last pre-operative and the
24-h post-operative serum creatinine concentration level.
The nephrostomy catheters of the patients who did not have
renal colic and who were thought to have an open passage
were removed within the first 3 days. Complications in the

1st post-operative 30 days were classified according to the
modified Clavien grading system.!% The presence of resid-
ual stones was evaluated with abdominal CT after 3 months.
Stones of 4 mm size and larger were considered as residues.
The patients who had the OD technique and the patients
who had the SD technique were compared in terms of their
demographic characteristics and perioperative and post-op-
erative outcomes.

Statistical Package for the Social Sciences (SPSS, Chicago,
US) for Windows 22.0 program was used for statistical anal-
ysis. The normal distribution of the data was tested with
the Kolmogorov-Smirnow/Shapiro—Wilks test. Numbers,
percentages, mean, and standard deviation expressions
were used for descriptive statistics. Mann-Whitney U-tests
were used for data that did not show a normal distribution
in comparing the mean between two independent groups.
Chi-square/Fisher exact test was used to compare catego-
rized data. Chi-square/Fisher exact test, Student t-test, and
Mann-Whitney U-tests were used to analyze univariate ana-
lyzes. For statistical significance, p<0.05 was accepted.

Results

The OD technique was utilized in 79 of the patients, and
the SD technique was utilized in 80 of the patients in terms
of access in PCNL. In the comparison of demographic and
stone characteristics between the two groups, a statistically
significant difference was found only in terms of gender
(p=0.024) (Table 1).

The operation time in the OD group was 51.14+22.33 min
and it was 60.19+18.91 min in the SD group (p<0.001). While
the fluoroscopy time was 119.70+51.03 s in group OD, it was
136.54+44.24 s in Group SD (p=0.02). According to the mod-
ified Clavien grading system, only Grade 1 and 2 complica-
tions were observed in both groups. While post-operative
complications were observed in 9 (11.3%) patients in OD,
it was observed in 12 (15%) patients in SD (p=0.502). Addi-
tional surgical procedures (open, laparoscopic, etc.) were
not performed on any patient during the operation. None of
the patients in any of the groups had abdominal or intra-
thoracic adjacent organ injuries that required invasive pro-
cedures. Blood transfusion was performed on four patients
in OD group and it was done in six patients in SD group
(p=0.05). The authors found that the rate of post-operative
serum creatinine increase was significantly higher in Group
0D (p<0.001). When stone-free rates were examined, resid-
ual stones were observed in 13 (16.5%) patients in Group
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Table 1. Comparison of the patients’' demographic data and

stone characteristics

One-shot dilation  Sequential dilation  p

(n=79) (n=80)
Age (years) 50.0+13.28 47.4+10.21 0.084
(mean+SD)
Gender (n) (%)
Male 49 (62.0) 63 (78.7) 0.024
Female 30 (38.0) 17 (21.3)
BMI (kg/m?2) 27.1043.68 27.58+4.46 0.415
(mean+SD)
Side (n) (%)
Right 44 (55.7) 39 (48.8) 0.429
Left 35 (44.3) 41 (51.2)
Stone size (mm) 2.9610.88 2.93%1.116 0.822
(mean+SD)
Number of stones (n) (%)
Single 47 (59.5) 45 (56.2) 0.749
Multiple 32 (40.5) 35 (43.8)
Stone location (n) (%)
Upper calyx 1(1.3) 1(1.3)
Lower calyx 22 (27.8) 27 (25.0)
Pelvic 24 (30.4) 23(28.8)
Multiple 29 (36.7) 32 (40.0)
Staghorn 3(3.8) 4 (5.0)

n: Number; SD: Standard deviation.
]

0D and 21 (26.3%) patients in Group SD (p=0.176). In Group
0D, seven of 13 patients with residual stones had retrograde
intrarenal surgery (RIRS), four had extracorporeal shock
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wave lithotripsy (ESWL), and then stone-free was achieved
in eight patients. The other two patients were followed up
without any auxiliary procedures. In Group SD, nine of 21
patients were followed up without any auxiliary procedures.
While ESWL was performed in three of the other 12 patients,
nine of them had RIRS in group SD. Stone-free was achieved
in nine patients after the additional procedure. None of the
patients needed retreatment procedure. Eventually, there
were no significant differences in terms of re-treatment and
auxiliary procedure rate between the OD and SD group.
Hence, overall stone-free rates were 91.1% in Group OD, and
85% in Group SD (p=0.233) (Table 2).

Discussion

There is still conflicting information about safety of the
PCNL, which is used as a standard in treatment of large
kidney stones.[19] Access is one of the most important steps
of the PCNL in occurrence of complications and morbidity
development.!'] The results of our study show that the OD
technique can be used safely in PCNL without sacrificing
success, without increasing the complication rate, by reduc-
ing the time of surgery and fluoroscopy. Different dilation
methods have been described over the years to increase the
success of the operation and shorten its duration. One of
them is the “one-shot” dilation technique described by Frat-
tini et al.l2! They first sent the 8 F Amplatz dilator over the
Guidewire and then utilized a single 25 F or 30 F Amplatz
dilator and 34 F sheath over it.13 In their study, they showed

Table 2. Comparison of perioperative data and complication rates of groups

One-shot dilation (n=79) Sequential dilation (n=80) p

Operation time (minute) (mean+SD) 51.14+22.33 60.19+18.91 <0.001
Fluoroscopy time (second) (mean+SD) 119.704£51.03 136.54+44.24 0.028
Hospital stay (day) (mean+SD) 2.72+1.21 2.6510.73 0.654
Blood transfusion 4 6 0.527
Hemoglobin decrease (mg/dL) (mean+SD) 1.4340.76 1.334£0.88 0.307
Creatinine increase (mg/dL) (mean+SD) 0.060.08 0.15+0.12 <0.001
Stone-free (first procedure) (n) (%) 66 (83.5) 59 (73.7) 0.176
Auxillary procedure (n) (%) 11(13.9) 12 (15.0) 0.847
Overall stone-free (n) (%) 72(91.1) 68 (85.0) 0.233
Complications (n) (%) 9(11.3) 12 (15.0) 0.502

Grade 1 5 6

Grade 2 4 6

Grade 3 - -

Grade 4 - -

n: Number; SD: Standard deviation.



that the one-shot technique was used safely and effectively
in PCNL by reducing the radiation time. These data are sup-
ported by other studies successively and the use of one-shot
technique in daily practice has gradually increased.[14:15)

It is thought that changing each dilator during this conven-
tional SD method alleviates the tamponade effect on the
renal parenchyma and may cause more blood loss during
surgery.16] This seems to be the major disadvantage of the
SD technique. Peng et al.ll7] compared the OD and SD tech-
niques in a meta-analysis and found a greater post-operative
hemoglobin decrease in the SD group at an average amount
of 2.3 g/L. However, they did not find a difference between
blood transfusion rates.[”] Contrary to this information, in
our study, no difference was found between the post-oper-
ative hemoglobin decreases and blood transfusion rates be-
tween the two methods. We also found that the increase in
serum creatinine level was higher in the SD group. Together
with other results, it was determined that the OD technique
is more advantageous than the SD technique.

It can be thought that more intraoperative and post-opera-
tive complications may develop due to the nature of appli-
cation of the OD technique. However, this hypothesis has
been refuted in studies in terms of techniques. Aydemir et
al.18] reported in their study that there were no differences
between the two techniques in terms of bleeding or kidney
and pelvis injuries. Furthermore, Amjadi et al.['®! found that
there were no differences between short-term and long-term
complications. Our study showed that both methods could
be used safely in PCNL in accordance to the literature. It was
also determined that the OD technique does not have a dis-
advantage in terms of complications.

One of the most important factors in the selection of dilation
technique is the stone-free rate that can be achieved. In gen-
eral, studies have reported that the choice of dilation does not
have a significant effect on stone-free rates. Although it was
not statistically significant in our study, stone-free rate was
achieved at a higher rate in the OD group. The reason for this
may be the selection of the SD method in more complex cases,
although random preference was made in patient selection.
Contrary to expectations, the high post-operative creatinine
increase in the SD group may also be due to this choice.

Urologists are in search of reducing the level of radiation
exposure in their operations. In our study, it was deter-
mined that the level of fluoroscopy exposed to in the OD
technique was lower than in the SD technique. This impor-

tant advantage has been demonstrated by several different
researchers. Li et al.29] reported shorter fluoroscopy time in
OD than SD. The need for fluoroscopic control to place and
control each dilator during the SD procedure increases the
amount of radiation exposure. A single dilation in the OD
technique shortens fluoroscopy time and simplifies the pro-
cedure. Considering the fact that surgeons can learn simple
procedures quickly, with the OD technique, surgeons will
adapt to PCNL faster and become masters more easily.

In addition, low morbidity in the OD technique is also encoun-
tered in our study with the short hospital stay. A recent study
reported that the duration of hospital stay was shorter in pa-
tients who underwent OD compared to patients who under-
went SD, but there was no statistically significant difference
between the groups.!”) Frattini et al.l'2! stated that the cost of
OD was much lower than the SD method due to shorter hospi-
tal stay. Reduction of treatment costs is important in improv-
ing the allocation of medical resources. It is very important
to evaluate the cost-effectiveness of the dilation technique in
clinical practice, especially in developing countries. 2!

The retrospective design of our study was the most impor-
tant limitation. Besides, another limiting aspect was that
the pure access time was not calculated separately for the
dilation stage. Another limitation was that this study could
not be performed with a larger number of patients. However,
authors believe that these outcomes can be guiding for the
urologists to choose the dilation method.

The success of PCNL is directly related to patient preference,
equipment, access techniques, and surgical experience. The
OD technique is a successful access method that can be ap-
plied safely in patients considered for PCNL operation, con-
tributing directly to the reduction of entry, operation, and
fluoroscopy time without increasing complication rates.
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