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Abstract

Introduction: Dilation of the track can be achieved by multiple incremental flexible Amplatz type, 
Alken metal telescoping dilators, or balloon in Percutaneous Nephrolithotomy(PCNL). Balloon 
dilator is the most expensive method. Both of the incremental dilation techniques are more time 
consuming with higher failure rates. Hence, a prospective randomized study was conducted to 
compare the safety and efficacy of “single shot” dilation of the nephrostomy tract by amplatz dilator 
with serial alken metallic telescopic dilation technique in PCNL.

 Methods: Of the 138 renal stone patients who underwent PCNL from January 2015 to December 
2015, 100 patients were randomized into two groups. Serial tract dilation with alken metallic dilators 
was used in group A (n=50), and one shot dilation technique in Group B (n=50). The access tract 
dilation time, success rate, blood loss and complications were evaluated.

Results: Both the groups were comparable in terms of mean age, location and size (largest diameter) 
of the stone (p>0.05).  No difference was observed in the procedural success rate between groups A 
and B (96% v 94% respectively, p=0.64). Mean access time was similar in both groups (5.89+2.67 
vs 4.98+2.0 mins, p=0.06). Complications between the groups were not significantly different. There 
were 6 patients with previous open stone surgery in both the groups. Previous open stone surgery did 
not impact procedural success rate, access time and complications in both groups.

Conclusion: One-shot dilation technique is equally as effective, safe and well tolerated as metal 
telescopic dilation techniques even in patients with history of ipsilateral open stone surgery.

Keywords: Amplatz dilator; One-shot dilation; Percutaneous nephrolithotomy (PCNL); Serial 
metal telescopic dilation.

Introduction

Percutaneous nephrolithotomy is an efficient method for the 
management of various types of renal stone disease. The 
procedure is usually achieved through a percutaneous needle 
access to the renal collecting system under fluoroscopic 
guidance. This is then followed by nephrostomy tract dilation. 
Dilation of the tract may be achieved by many different 
techniques such as amplatz sequential fascial dilators, metal 
telescopic dilators and balloon dilators.1

Balloon dilation is regarded as the most modern and safest 
method with a low bleeding complication; however, its high 
cost precludes its routine use for every patient, especially 
in developing countries. Furthermore, in patients with renal 
scars, the application of a balloon dilator system is difficult 
with higher failure rates.2

Dilation with the amplatz set, which leads to the waste of 
10 disposable dilators for each procedure, has intermediate 
cost similar to the cost of pneumatic dilation. Dilation with 
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alken system is the least expensive procedure. But both of 
these multiple incremental dilation techniques are more 
time consuming and require longer exposure to fluoroscopy 
than balloon dilation. Furthermore, incremental dilator 
system such as alken and amplatz are associated with 
risk of working guidewire displacement, buckling and 
development of a false passage. The result could be 
hemorrhage, collecting system perforation and even 
operation failure. In some studies, as many as one third of 
patients needed blood transfusion when tract dilation was 
based on these methods.3, 4

To reduce the risk of access complications and improve the 
access and radiation exposure times, various approaches 
have been improved.5, 6 These dilation systems which 
comprise of single step acute dilation named “one shot” 
or “single shot” technique include a single dilation of the 
nephrostomy tract with a desired amplatz dilator. These 
dilation systems are rapid, single step access systems that 
are supposed to decrease the chance of access failure, 
time of operation and radiation exposure. Moreover, one 
shot dilation technique has been shown to be as safe and 
effective as metal telescopic dilation even in patients with 
a history of ipsilateral open renal surgery.7 However due 
to the lack of sufficient investigations with a large enough 
sample size, their application has not yet become universal.

Our aim in this study was to compare the safety and 
efficacy of single shot dilation of the nephrostomy tract by 
amplatz dilator and serial alken metallic telescopic dilation 
technique.  We also compared the feasibility of single shot 
technique in patients with previous open stone surgery.

Patients and Methods

This prospective randomized study was carried out on 
patients who underwent PCNL for renal stone disease in 
Department of Urology, National Academy of Medical 
Sciences, Nepal from January 2015 to December 2015. The 
purpose of the study was explained to all the patients and 
their written informed consent was obtained. This study was 
approved by Institutional Review Board (IRB). Inclusion 
criteria included all patients above 18 years of age who 
were posted for PCNL for renal calculus disease. Patients 
undergoing bilateral simultaneous PCNL for the bilateral 
stone on the same sitting, patients with nephrostomy tube 
in situ and patients with more than single access tract were 
excluded. Admissions were done a day prior to surgery and 
randomized by computer generated tables into two groups; 
Group A: alken metallic telescopic dilators and Group B: 
amplatz “One Shot’ technique.

The surgery was performed under regional or general 
anesthesia. All the surgeries were performed by experienced 
consultant urologist in the institution. First the patient was 
kept in lithotomy position and 5 F or 6 F ureteral catheter 
was placed in desired ureter under fluoroscopic guidance 
with 19 F cystoscope which allows the injection of contrast 
or saline. Thereafter, the patient was changed to the prone 
position. In each group the puncture of collecting system 
was achieved by 18-gauge needle under fluoroscopic 
guidance. The return of urine on removal of stylet 
confirmed entrance into the collecting system. A 0.035-
inch straight tip hydrophilic guidewire was then inserted 
and skin incision of 10 mm was made on the puncture site. 
Then fascial dilation was done by 9 F fascial dilator. In 
Group A patients this step was followed by insertion of 
the Alken guide and of the serial telescopic dilators from 
9 F to 27 F. Then 24-26 F Amplatz sheath was passed and 
dilators were removed. In Group B a single reusable 24-26 
F Amplatz dilator was advanced over an Alken guide which 
was followed by passage of 24-26 F Amplatz sheath and 
the dilator was removed.

Demographic data as well as intraoperative information 
such as access time (the time elapsed between insertion of 
guide wire after puncture into the collecting system and the 
placement of Amplatz sheath) and success rate (complete 
dilation to desired caliber and successful nephroscope 
entrance into collecting system) were recorded. Once the 
stone was localized pneumatic lithotripsy was performed 
for stone fragmentation. Patient requiring more than one 
tract for clearance of stone was excluded from the study. 

Postoperative hemoglobin concentration and hematocrit level 
were measured four and 24 hours after the surgery. The rate 
of hemoglobin drop was compared with the preoperative 
hemoglobin level. Presence of fever/sepsis as well as number 
of blood transfusion or need of angioembolisation were also 
recorded. Complications were also noted.

Patients were followed up after one week to look for any 
features of delayed hemorrhage or urinary leak from the 
percutaneous site.

Finally, presence of complication after PCNL were graded 
as Modified Clavien-Dindo Classification.8

Statistical analysis was performed using chi-square, 
student’s t-test and z test. The level of significance was 
defined as p<0.05. All data were analyzed with SPSS 
version 17 software (Chicago, IL).
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Results

Out of 138 patients of renal stone enrolled in the study, 38 patients were excluded due to multiple tract. Remaining 100 
hundred patients, 50 in each group, were finally analyzed. These groups were similar in terms of age and sex, and there 
were no significant differences in preoperative variables such as mean stone size, location and side (Table 1). 

Table 1. Preoperative variables of patients

Parameters Group A(n=50) Group B(n=50) p-Value

Mean Age (years)(range) 38.7(20-72) 39.5(18-75) 0.587

Male/female 32/18(64%/36%) 36/14 (72%/28%) 0.389

Side(R/L) 20/30(60%/40%)
21/29

(58%/42%)
0.979

History of ipsilateral open 
stone surgery 6(12%) 6(12%)

1.00

Stone location 0.548
   Renal pelvis

   Staghorn

   Lower calyx

   Middle calyx

   Upper calyx

24

9

11

4

2

27

8

11

3

1
Stone size(mm) 20+11 19+7 0.60

Group A, alken serial dilation; Group B, single shot dilation

The mean access time(mins) was shorter in group B than group A (5.89 vs 4.98) but not statistically significant(p=0.061). 
Success rate was similar in both the groups (96% vs 94%; p=0.64). Dilation related intraoperative complications were 
higher in group A (26% vs 14%; p=0.13) but not significantly different (Table 2).

Table 2. Intraoperative variables

Parameters Group A (n=50) Group B (n=50) p-value
Entrance calyx

   Lower 

   Middle 

   Upper 

Mean access time(min)

Success rate

Under dilation

Over dilation

Collecting system perforation

23(46%)

19(38%)

8(16%)

5.89+2.67

48(96%)

6(12%)

5(10%)

2(4%)

19(38%)

27(54%)

4(8%)

4.98+2.0

47(94%)

2(4%)

4(8%)

1(2%)

0.211

0.061

0.64

0.14

0.72

0.55
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Group A, alken serial dilation; Group B, single shot dilation Under dilation, amplatz sheath within the kidney but not in 
the desired calyx; Over dilation, amplatz sheath beyond the desired calyx but still inside the kidney; Collecting system 
perforation, amplatz sheath passed beyond the calyx and outside of the kidney
Table 3. Postoperative values and outcome of procedure

Parameters Group A (n=50) Group B (n=50) p-value

Mean postoperative Hb drop(g/dl)

After 4 hrs.

After 24 hrs.

1.27+1.10

1.46+1.32
1.71+1.41

1.74+1.35

0.086

0.30

Blood transfusion (%)

Hydrothorax (%)

Urinary leak (%)

Postoperative urinary tract

    infection (%)

Mean hospital stays+ SD(days)

1(2%)

1(2%)

1(2%)

9(18%)

3.30+1.61

4(8%)

1(2%)

1(2%)

7(14%)

3.24+1.27

0.16

1.0

1.0

0.58

0.837

Group A, alken serial dilation; Group B, single shot dilation; Hb, Hemoglobin

Mean hemoglobin drop in both the group were not significantly different. Five patients received blood transfusion in 
the postoperative period (1 in group A and 4 in group B). (Table 3) There were three patients in group A and four 
patients in group B who were readmitted after discharge for hematuria and all of them recovered well with conservative 
management. None of the readmissions required blood transfusion. Postoperative UTI (9 patients in group A and 7 
patients in group B), postoperative hydrothorax (1 patient in each group) was managed by antibiotics and pleural tapping 
respectively. Two patients developed urinary leak (one patient in each group), which were managed by DJ stenting and 
Foley catheterization. There was no visceral or vascular injury in either of the group. Residual stones were present in 
14 patients (11 in group A and 3 in group B) and ancillary procedures, such as shock wave lithotripsy or re-PCNL were 
performed. Hospital stay was similar in both the groups (3.30+1.61 vs 3.24+1.27 days; p=0.837). No significant difference 
in complications between the two groups (Table 4) was noted. 

Table 4. Complications as per Modified Clavien Dindo Classification

Parameters Group A (n=50) Group B (n=50) p-value 
Grade 

None 

1

21(42%) 

20(40%)

12(24%) 

22(44%)

0.164

2 6(12%) 8(16%)
3A 

3B 

3(6%)

-

8(16%)

-

4 

5

-

-

-

-

 Group A, alken serial dilation; Group B, single shot dilation
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Six patients in each group had history of previous renal 
surgery but none of them failed the dilation technique. 
Two patients had over dilation in group B which was not 
statistically significant. Overall complications and surgical 
outcome was not significantly different between these 
subgroups. 

Discussion

PCNL is the gold standard treatment for the management of 
large renal stones (>2 cm) that has revolutionized surgical 
treatment, with minimally invasive procedures now being 
preferred over open surgical approaches. The creation and 
dilation of nephrostomy tract is the key step of PCNL, 
which is performed basically with three dilation methods; 
metal telescopic Alken dilators, incremental Amplatz 
dilators or balloon dilators. All of these techniques help 
in creating the nephrostomy tract over which an Amplatz 
sheath of desirable size(28-34 F) can be passed.2,9 Balloon 
dilator is considered the most safe method for one step tract 
dilation; however its high cost precludes its use in many 
centers with limited resourses.2,10 Besides it has got higher 
failure rate in patients with previous renal scars.2 Amplatz 
dilator and/or metal Alken dilator system is the second 
best option where balloon dilator system is not feasible 
or available for tract creation; however, their incremental 
nature can be a problem especially in terms of prolongation 
of access time, radiation exposure and possibility of tract 
displacement.

To improve the dilation results, some authors have 
proposed single-increment dilation and demonstrated its 
safety and feasibility.11, 12 They performed this technique 
in dogs to investigate the effects of single-increment renal 
tract dilation to 24 F and compared with conventional 
techniques. 12 The effects of this technique was compared 
with those of multi-incremental or balloon dilation and 
found no difference in tissue damage either immediately 
or at 6 weeks. However, it was demonstrated that although 
the one stage tract dilation technique reduced radiation 
exposure and access time in the short term, it may cause 
more parenchymal damage than the gradual dilation 
technique. 13

They described a dilator composed of an 8F polyurethane 
tube cemented to a gradually tapering polyurethane dilator 
of the desired size (10F to 34F) that was passed over a 
guidewire into the pyelocaliceal system, with the 8F portion 
entering the proximal part of the ureter.11 Whilst other 
described a single dilation with a 25 F or 30 F Amplatz 
dilator advanced over an Alken guide or an 8 F dilator.5 The 
results were comparable with current standard techniques 
and fluoroscopy time and cost were significantly reduced.

Our technique was performed using available reusable 
instruments and it was not based on passing the port of 
the dilator into the ureter thus being feasible even in the 
presence of stones that completely occlude the calyx, 
preventing the passage of any instrument into the renal 
pelvis. We compared one- shot technique with conventional 
metal telescopic dilators. Our results clearly show that the 
one-shot procedure is feasible and effective.

Open Nephrolithotomy leads to retroperitoneal scars 
around the kidney that may adversely affect introduction 
of access needle and prevent proper dilation of the tract, 
necessitating the use of metal and balloon dilators.14, 15 
Previous studies reported a higher failure rate for PCNL 
in those patients with previous open intervention.14, 16 It 
has been reported that one shot dilation was unsuccessful 
in two patients who had history of previous open stone 
surgery.5 Similarly, in other study one-shot dilation was 
unsuccessful in three patients, out of which two had 
history of previous open renal surgery.7 They noted that 
these features represented real contraindication to one-
shot technique. Kidney with previous open surgery can be 
punctured easily by the access needle using amplatz dilators 
for tract dilation without any technical difficulties.17  Three 
(6%) of our cases of one-shot technique were unsuccessful. 
The causes in these patients were, guidewire displacement 
during the process of dilation, tract lost and under dilation. 
None of the patients had history of previous renal surgery. 
In our study, there were six patients in group B who had 
history of ipsilateral stone surgery but none of them had 
failed one-shot technique. 

Mean access time, success rate, perioperative complications, 
mean hemoglobin drop were not significantly different in 
both the groups with history of previous open stone surgery 
which demonstrates that one shot technique is equally 
effective and safe in patients with history of open stone 
surgery. Similarly, one shot procedure has been seen to be 
feasible in patients with previous open nephrolithotomy.18 

It was safe and effective as the telescopic procedure, with 
significant reduction in X-ray exposure.

Single shot dilation is safe and effective in almost every 
adult population.7 10, 19, 20 One shot dilation did not lead to 
more hemorrhagic complications than alken serial dilation 
techniques. In our study, four (8%) patients required blood 
transfusion, which is comparable with other results.5, 7 
None of the patients required conversion to open surgery or 
angioembolisation. Complications were graded in terms of 
Modified Clavien-Dindo classification in both the groups, 
and results were not significantly different.
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