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Objective: To describe trends in the procedure of percutaneous nephrolithotomy (PCNL) in 
China to identify training needs.
Methods: A spot survey with 36 questions, which revealed demographic data, patterns of 
PCNL practice, and opinions regarding specific clinical cases, was administered to Chinese 
urologists during the 17th National Urological Urolithiasis Symposium held in Dandong in 2018.
Results: Out of 400 participants, 221 responses to the survey were received. PCNL was 
performed by 80.5% of the participants, and 70.2% of them were senior clinicians. It was 
found that 91% used the prone decubitus in training programs and 27.6% the modified 
supine, and 46.6% were apprenticeship trained for PCNL, while 5.6% trained during their 
residency. The prone position was the preferred decubitus, even for obese patients. All of the 
urologists established their own access, 93.7% used ultrasonography guidance alone, 70.7% 
used ultrasonic and/or pneumatic lithotripters, and 29.2% used laser. When exiting the 
kidney, 73.8% placed a nephrostomy tube whereas 26.2% used the tubeless technique. For 
postoperative follow-up, 51.3% used computed tomography (CT) or ultrasonography plus 
kidney–ureter–bladder (KUB) to monitor the results of procedures, while 45% used KUB 
alone. Colonic injury was reported by 8.9%. Average hospital stays of >3 days were reported 
for 81.2% of procedures.
Conclusion: Chinese urologists obtain their own access during PCNL, with ultrasonic 
guidance in most cases, and almost a half of them are apprenticeship trained. They prefer 
the prone position, use fascial dilators, and place a nephrostomy tube when exiting the 
kidney. Most urologists follow the official management guidelines in special cases. Skilled 
use of urological ultrasound examination, flexible nephroscopy, postoperative CT, tubeless 
procedures in selected patients, and urology residency training are recommended for PCNL 
practice.
Keywords: survey, calculi, percutaneous nephrolithotomy, PCNL, trends

Introduction
Percutaneous nephrolithotomy (PCNL) has a well-defined role in the treatment of 
large and complex renal stones.1–3 Despite significant advances in ureteroscopic 
efficacy,4,5 recent studies have demonstrated an increase in the rates of PCNL use, 
in particular in those countries that are more reliant on reusable instrumentation.6 

However, of the complete armamentarium of renal stone treatment, PCNL has been 
considered the most complicated technique to teach.

The incidence of kidney stones has increased over the past three decades.7 In China, 
the growing prevalence of stone disease has reached 6.5% in women and 5.1% in men,8 

which highlights the importance of a better understanding of current regional 
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practices.9 A few studies in the literature report trends in 
PCNL among endourologists in different countries,10,11 but 
no data is yet available for China.

This survey aimed to characterize the contemporary 
practice patterns of PCNL in China and to explore differ-
ent aspects of the technique and the guidelines for kidney 
stone management, thus providing an opportunity for the 
description of regional treatment strategies and specific 
recommendations for training programs.

Materials and Methods
An institutional review board-approved questionnaire on 
trends in PCNL was given to participants at the 17th 
National Urological Urolithiasis Symposium held in 
Dandong, China, in November 2018. Consisting of 36 
questions (see Figure 1), this anonymous survey collected 
demographic data in the first seven questions, while the 
eighth question was for the urologist not performing 
PCNL. The remaining 28 questions were related to prac-
tice setting, postgraduate education, number of cases per-
formed annually and details pertaining to steps and 
techniques of PCNL practice, as well as opinions regard-
ing specific clinical case scenarios.

Uncomplicated cases were defined as non-staghorn stones 
in a patient without neurogenic bladder or urinary diversion. 
Obesity was defined as having a body mass index (BMI) 
above 26 kg/m2. Complex cases were defined as those with 
staghorn calculi, abnormal anatomy, or urinary diversion. The 
urologists were categorized based on their years of practice 
and PCNL caseload in the previous year. PCNL technical 
details were evaluated and compared between the groups.

The statistical analysis was conducted using IBM SPSS 
Statistics 23.0 (IBM Knowledge Center, USA). The pro-
cedural details of PCNL were evaluated and comparisons 
made between each group using Chi-Square tests and 
Fisher exact tests. A Student’s t-test was used to compare 
continuous data. The statistical tests were two-sided, with 
P<0.05 taken to indicate statistical significance.

Results
PCNL Non-Practitioner Group 
Characteristics
Of 400 symposium participants, 221 responded to the survey, 
178 of whom (80.5%) performed PCNL regularly and 43 of 
whom (19.5%) never carried out PCNL. Table 1 presents the 

Figure 1 Questionnaire about current PCNL trends in China. Percutaneous 
nephrolithotomy(PCNL) is the first-line treatment for complicated renal stones. 
This survey is aimed to describe trends in the procedure of percutaneous nephro-
lithotomy (PCNL) in China to identify training needs. The questions 1~7 are for all 
urologists and the eighth question for the urologist not performing PCNL, while the 
remaining 28 questions are for urologists performing PCNL procedure.
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demographics of the two groups. There were significant 
differences between them with respect to the amount of 
time they had been an attending physician (p=0.001), but 
a greater proportion of the PCNL non-practitioners had been 
in practice for less than 10 years (76.8% vs 46.8%; p=0.001), 
while a smaller proportion of them had been in practice for 
more than 20 years (7.0% vs 27.5%; p=0.006), and a smaller 
proportion of them held senior positions (10.1% vs 89.9%; 
p=0.00). Generally, PCNL non-practitioners were younger 
than PCNL practitioners (37.3 vs 41.7 years; p=0.001). The 
differences between the groups in gender, practice setting, or 
the seven parts of China they were from were not statistically 
significant. Lack of training (66%), lack of interest (37%), or 
non-availability of equipment (7%) were the reasons why 
PCNL non-practitioners did not incorporate PCNL into their 
practice.

PCNL Practitioner Group Characteristics
Amongst the 178 PCNL practitioners, the male gender was 
predominant (93.3%), 81.9% had been an attending phy-
sician for more than 5 years, and 70.2% now had senior 
positions while 24.7% were still attending physicians. In 
terms of training, 46.6% were apprenticeship trained, 
30.8% learned to perform PCNL during six months to 
one year of urology advanced study or three to six months 
of urolithiasis subspeciality training, 14.6% trained at 
a curriculum/conference, but only 5.6% during a urology 
residency, and none of them during a fellowship. With 
regard to type of hospital, 88.2% worked in tertiary hospi-
tals while 11.8% worked in secondary hospitals, and as far 
as geographical location was concerned, 28.1% were from 
East China, 19.1% from the North, 11.2% from the South, 
and 6.2% from the Northwest. As to their PCNL caseload 

Table 1 Demographics of All Respondents (Performers and Non-Performers)

All Responders Perform PCNL

Characteristic Group (n) Yes No P-value

Gender(n) Female 4 1.7%(3) 2.3%(1) 0.582

Male 217 98.3%(175) 97.7%(42)

Years since being 

attending physician

0–5 51 18.0%(32) 44.2%(19) 0.001
5–10 65 28.7%(51) 32.6%(14)

10–15 36 18.0%(32) 9.3%(4)

15–20 17 7.9%(14) 7.0%(3)
>20 52 27.5%(49) 7.0%(3) 0.006

Practice setting Primary Hospital 1 0.0%(0) 2.3%(1) 0.242
Secondary 

Hospital

26 11.8%(21) 11.6%(5)

Tertiary Hospital 194 88.2%(157) 86.0%(37)

Region North 44 19.1%(34) 23.2%(10) 0.267
Northeast 36 13.5%(24) 27.9%(12)

East 62 28.1%(50) 27.9%(12)

Central 22 11.2%(20) 4.7%(2)
South 21 11.2%(20) 2.4%(1)

Southwest 23 10.7%(19) 9.3%(4)

Northwest 13 6.2%(11) 4.7%(2)

Age in years(n) <30 13 2.6%(4) 23.1%(9) 0.000

31–40 83 41.7%(63) 51.3%(20)
41–50 74 43.0%(65) 23.1%(9)

51–60 20 12.6%(19) 2.6%(1)

Age Mean(SD) 41.7(7.2) 37.3(7.5) 0.001

Training Urology 
residency

5.6%(10) unknown
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over the last year, 33.3% of the urologists performed ˂25 
PCNL, 24.1% between 25 and 50, 21.3% performed 
between 51 and 100, and another 21.3% performed ˃100 
PCNL.

Technical Aspects
As shown in Table 2, the majority (73%) of PCNL practi-
tioners used computed tomography (CT) before PCNL, 

Table 2 Differences in Operative Procedures and Surgeon Preferences

N %

Imaging studies preop CT 130 73.0%

Decubitus training Prone 160 91%
Supine 16 9.1%
Lateral 50 28.4%

Decubitus preference
Usual case Prone/Supine/lateral/Modified supine 145/2/6/22 82.9/1.1/3.4/12.6

Complex calculi Prone/Supine/lateral/Modified supine 140/1/4/28 80.9/0.6/2.3/16.2

Obesity Prone/Supine/lateral/Modified supine 116/7/9/39 67.8/4.1/5.3/22.5

Renal access

Performed by Urologist 178 100%
Access guidance Imaging Ultrasound/Fluoroscopy/US+Fluoroscopy 167/3/8 93.7/1.7/4.5

Dilatation Method Amplatz/Amplatz+Alken/Balloon/Alken 115/41/15/7 64.6/23.0/8.4/3.9

Plan for anterior calyceal stone Access through anterior calyx 29/139 20.9
Access through posterior calyx 110 79.1

Primary targeted calyx in staghorn Upper/Middle/lower 30/127/2 

(159)

18.9/79.9/1.3

Main Lithotripters used Ultrassonic+Pneumatic 76 42.7
Laser 52 29.2

Pneumatic 25 14.0

Ultrasssonic 25 14.0

Kidney drainage without complication Nephrostomy tube/Tubeless 118/42(160) 73.8%/26.2%

Type of nephrostomy Foley catheter 80/158 50.6
Single lumen tube 77 48.7

Concill catheter 1 0.6

Ureteral drainage Ureteral stent(DJ)/Ureteral catheter 123/37(160) 76.9/23.1

Flexible nephroscope At the end of surgery 24 13.5

Primary modality of stone-free rate CT scan 50 31.3
Plain radiograph 23 45

Ultrasound 5 3.1

Plain radiograph+US 32 20.0

Timing of stone-free rate assessment Intro-op/2nd-3rd POD/2 weeks 6/72/45(157) 3.8/46.9/28.7
2–3 months 34 21.7

Average hospital stay 1 day/2 days/3 days/>3 days 0/4/26/130(160) 0/2.5/16.3/81.2

Staghorn treatment plan Multi-access PCNL 103/155 66.5
Single access PCNL and flexible URS 38 24.5

Single access PCNL 14 9.0

Impacted upper ureteric >1.5 cm PCNL/URL/LAP/SWL 76/50/28/3(157) 48.4/31.9/17.8/1.9 

(100%)

Management of ≦1 cm residual stone SWL/Flexible URS/Second-look PCNL 89/52/15(156) 57.1/33.3/9.6
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including 52.2% who preferred non-contrast computed 
tomography (NCCT).

Regarding decubitus training, 160 of 176 respondents 
(91.0%) were trained in the prone position, 50 (28.4%) in 
the lateral, and 16 (9.1%) in the supine position. 
Uncomplicated cases, complex calculi, and obese patients 
were operated on in the prone position by 145/175 (82.9%), 
140/173 (80.9%) and 116/171 (67.9%) of PCNL practi-
tioners, respectively. Differences in decubitus preference 
were observed for obese patients, and a modified supine 
position was used by 22.5% of respondents, which was 
a higher number than the 12.5% using it for uncomplicated 
cases (p=0.013).

Comparing decubitus preference for uncomplicated 
cases, we found that prone position was preferred above 
all others by urologists, no matter how many years it was 
after their becoming an attending physician, while the mod-
ified supine was preferred by surgeons ˂5 and 11–20 years 
after becoming an attending physician (n=14/75,18.7%; 
n=6/93,6.5%) (P=0.015). No difference in the mean age 
was observed in the modified supine group (41.4 years 
±6.55) versus the prone group (41.9 years±7.29) (p=0.25).

Renal access was established by the PCNL practi-
tioners themselves, 167 (93.7%) of whom used ultraso-
nic guidance, while three (4.5%) preferred combined 
ultrasonography/fluoroscopy and eight (1.7%) used 
fluoroscopy on its own. As regards dilation, 115 
(64.6%) used Amplatz fascial dilators, 41 (23.0%) pre-
ferred sequential Amplatz plus Alken metal telescoping 
dilators, while a balloon was favored by 15 (8.4%) and 
Alken by 7 (3.9%). When asked about the main litho-
tripters they preferred to use, 76 (42.7%) of the respon-
dents preferred combined ultrasonic and ballistic devices 
and 52 used (29.2%) laser, while 25 (14.0%) chose the 
ultrasonic and another 25 (14.0%) the ballistic lithotrip-
ter. At the end of the procedure, 24 (13.5%) of the 
respondents used a flexible nephroscope for residual 
stones not detected by ultrasonography or fluoroscopy. 
From questions 27–32 we obtained 160 responses. At the 
end of a PCNL without complications, 118 (73.8%) left 
a nephrostomy tube, while 42 (26.2%) used a tubeless 
technique. A ureteral stent was also left by 123 (76.9%), 
while 37 (23.1%) preferred a ureteral catheter.

Fifty (31.3%) of 160 respondents assessed the stone- 
free rate by CT, 32 (20.0%) by ultrasonography plus 
kidney-ureter-bladder (KUB), 23 (45%) by KUB, and 5 
(3.1%) by ultrasonography. Meanwhile, there was also no 

consensus on the most appropriate timing for a stone-free 
rate assessment, and 21.7% did so at three months, 28.7% 
after two weeks, and 46.9% after 48 hours. In our survey, 
130 (81.2%), 26 (16.3%), and 4 (2.5%) of 160 respondents 
reported their patients had an average hospital stay of >3 
days, 3 days, and 2 days, respectively.

The Management Modalities Chosen in 
Special Cases
For staghorn stones, 103 (66.5%) of 155 respondents used 
PCNL monotherapy with multiple access, while PCNL 
monotherapy with single access was adopted by only 14 
urologists (9%). More notably, 38 (24.5%) combined flex-
ible ureteroscopy with PCNL for complex staghorn stones. 
Overall, 123 (79.4%) used middle posterior calyx access 
as the primary targeted calyx.

For impacted upper ureteric stones of ˃1.5cm, 48.4% 
of 157 responders used PCNL, 31.9% used URL, and 
17.8% laparoscopic lithotomy.

Regarding the management of ≤1 cm residual stones, 
57.1% of 156 respondents used Shockwave Lithotripsy 
(SWL), 33.3% used flexible ureteroscopy, and 
9.6% second-look miniaturized PCNL.

Colonic Injury
Data on colonic injury during PCNL was collected. From 
178 PCNL practitioners, we received 157 responses, 
with 14 (8.9%) reporting colonic injury at least once 
during their practice. Thirteen of these fourteen 
responded to a question about patient positioning when 
there was a colonic injury, and 10 (76.9%) reported this 
complication in the prone position, and 3 (23.1%) in the 
modified supine (P=0.007). Colonic injury and PCNL 
cases in the previous year were relative, and colonic 
injury occurred in 9 (26.5%) with ˃100 cases, 3 (8.1%) 
with 51–100 cases, and 2 (5.1%) with 25–50 PCNL 
cases last year (P=0.01). Thirteen of the 14 respondents 
reporting a complication had senior professional titles, 
and colonic injury occurred in 6 (46.2%) of them in 
practice for more than 20 years, 4 (30.8%) of them in 
practice for 10–19 years, and 3 (23.1%) of them in 
practice for less than 10 years after becoming an attend-
ing physician (P=0.446).

Urologists’ Opinion About PCNL
When talking about their opinion of the procedure, the 
majority (96.2%) of 156 respondents liked performing it, 
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which showed its popularity despite the difficulties regard-
ing technique and potential complications.

Discussion
According to the management guidelines of the European 
Association of Urology (EAU) and the American 
Urological Association (AUA), PCNL is the first-line 
treatment for stones larger than 2cm, complex kidney 
stones, ˃1.5cm inferior calyx stones, symptomatic calyceal 
and diverticular lithiasis, lithiasis failed SWL and retro-
grade intrarenal surgery (RIRS)3,12

The prevalence of stone disease is increasing dramati-
cally worldwide,13 and the number of PCNLs accounts for 
about 5–10% of all the treatment for urinary stones in the 
departments of urology. However, PCNL utilization has 
widely varied, whether in developed countries or in devel-
oping areas, due to its availability and access, the eco-
nomic implications of its use, and the differences in health 
systems between countries, as well as the different levels 
of training, which underlies the importance of gaining 
a better understanding of current local and global 
practices.5,11,14–16

Through this questionnaire survey, we studied PCNL 
trends in a select population of Chinese participants in 
a urolithiasis symposium. It is the first research into 
PCNL practice patterns in China. Respondents were from 
all over the country, but mainly from economically devel-
oped East China, and the fewest were from the relatively 
undeveloped Northwest regions. To some extent, the 
spread of the population of the urologists across the 
regions reflects the geographical economic differences, 
the universality of calculi and the extent of the attention 
being paid to this issue.

Comparing PCNL practitioners with PCNL non- 
practitioners, we observed different levels of experience, 
with a smaller proportion of PCNL non-practitioners in 
practice for more than 20 years after becoming an attending 
physician and significantly younger than PCNL practitioners. 
In other words, PCNL is preferentially performed by older 
urologists who had become senior physicians and developed 
enough PCNL experience to practice independently. Most 
new Chinese graduates will work in a team with the role of 
“physician assistant” and will not have the chance of practi-
cing PCNL independently until they become senior physi-
cians. This, however, may change after the National 
Specialty Residency Training System mandate.17

The analysis of the PCNL non-practitioners showed 
that their reasons for not performing PCNL included lack 

of training or interest. While 54% of PCNL practitioners 
were apprenticeship trained, a mere 5.6% received training 
during a urology residency, which is considered to be the 
most effective process for developing the skills.18 The data 
from our study suggests that urology residency training 
programs should be encouraged.

It was observed that more of the PCNL practitioners 
were from the East and North regions, 88.2% had practiced 
in tertiary hospitals and 11.8% in secondary hospitals. As to 
PCNL caseloads in the previous year, 33.3% performed at 
most 24 PCNLs last year, while 66.7% performed at least 25 
PCNLs. Some studies have estimated a trainee must per-
form approximately 24 PCNLs to attain proficiency during 
residency and demonstrated that >33 PCNLs per year is 
enough caseload for the maintenance of skills.18–20 

Therefore, most urologists had a sufficient volume of 
cases for developing and maintaining their skills.

The vast majority, 91.0%, of PCNL practitioners were 
trained to attain percutaneous renal access in the prone 
position, and only 9.1% in supine decubitus, which was 
significantly less than the 64% reported by Batagello et -
al.10 Regarding patient decubitus, the prone position was 
preferred for both uncomplex (82.9%) and complex cases 
(81.0%). Whether a case of complex kidney stones or 
otherwise, the prone position has still been the preferred 
position for a higher stone-free rate and familiarity, but the 
supine position, especially the modified supine, is gaining 
more popularity among some of the urologists in our 
study, which is in line with other studies reporting the 
advantages of the combined anterograde and retrograde 
approaches in this position with regard to the management 
of complex renal stones.14,21,22

Obtaining adequate and safe percutaneous access is the 
hallmark of a good PCNL. Standard methods for obtaining 
access include fluoroscopic or ultrasound guidance. In this 
survey, most PCNL practitioners (93.7%) preferred ultra-
sound guided renal puncture over combined ultrasound/ 
fluoroscopy (4.5%) or fluoroscopy alone (1.7%), in con-
trast to the CROES data which revealed that 86.3% of 
patients had percutaneous punctures and tract dilations 
with fluoroscopy versus 13.7% guided by ultrasound 
guidance.23 Ultrasound guidance for PCNL has gained 
acceptance amongst urologists given its numerous advan-
tages over fluoroscopy.24–27

Urologists either performing the access procedures or 
actively directing radiologists can ensure effective access 
for a subsequent PCNL. According to Sri and Carlos, 77% 
or even more urologists established their own access.10,11 
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Our results indicated the renal access was achieved exclu-
sively by a urologist, which can be explained by the 
availability of the training system for puncture/dilation 
under ultrasound guidance and the complete up-to-date 
imaging equipment as well as the avoidance of radiation 
exposure.

As to the dilation technique, 64.6% used Amplatz dilation, 
21.3% preferred Amplatz plus reusable Alken metal telescopic 
dilation while only 8.4% used a balloon, which was in line 
with the results of the CROES study that found that there was 
a preference for progressive dilatation in developing countries, 
and the most common use of one-step balloon dilatation was in 
developed counties.28 This difference indicates balloon dila-
tion is limited in China due to its higher cost, and training for 
balloon dilation with ultrasound guidance should be encour-
aged to obviate repetitive and time-consuming dilation, espe-
cially in economically developed regions.

PCNL practitioners preferred combined ultrasonic/pneu-
matic lithotripters (41.6%) or laser (25%) over either ultraso-
nic-only (14%) or pneumatic-only (14%), which was different 
from the results of the CROES data and Batagello’s study, 
which stated that pneumatic-only lithotripters or ultrasonic- 
only were used more frequently, followed by combination 
ultrasonic/pneumatic and, finally, laser.29 This can be 
explained by the fact that combination devices fragment com-
plex and large-volume calculi efficiently, and the holmium 
laser has become the mainstay of lithotripsy for miniaturized 
PCNL.

With improved endoscopes, better ancillary tools, and 
growing experience with percutaneous surgery, the need for 
secondary procedures is declining. In properly selected 
patients the tubeless technique appears to be safely 
used.14,22,30 In contrast to the results from CROES (8.8%), 
the tubeless technique was used by 26.2% in our survey, 
similar to Sivalingam (24%) and Batagello et al (28.4%).10,11 

More recently, the idea of “totally tubeless” has been reintro-
duced for selected patients but to date, a totally tubeless PCNL 
is still rare despite its appeal.31,32 In our study, a ureteral stent 
was left by 76.9% and a ureteral catheter by 23.1%.

Intraoperative high-resolution image examination, routine 
use of flexible nephroscopy at the end of the procedure, and 
postoperative CT to assess the need for intervention in the 
same admission can maximize the stone clearance rate.33 In 
our study, 13.5% performed flexible nephroscopy at the end of 
surgery, and KUB was the preferred postoperative imaging 
method for 45%, followed by CT for 31.3%, KUB+ultrosound 
for 20%. This was different from Batagello et al, who reported 
NCCT for 50%, and KUB for 20.3%10 This phenomenon can 

be explained by regional disparity in knowledge and the 
economy.

In our survey average hospital stays of >3 days were 
reported by 130 (81.2%) of the PCNL practitioners, which 
contrasts with Ahmad’s study, in which 1–3 day average 
hospital stays were reported by 95.9% of PCNL 
practitioners.34

The results concerning treatment options for staghorn 
stones showed that most urologists follow the main 
management guidelines of the EAU, and recently 
updated AUA, and PCNL is the first-line alternative of 
choice for the treatment of complex kidney stones.2,3 

Technological advances mean that urologists often have 
to choose between different modalities of treatment for 
the same surgical scenario. According to Ahmad et al, 
the use of retrograde intrarenal surgery (RIRS) in the 
Galdakao-modified supine Valdivia position has an 
increasing role in combination with PCNL in the con-
temporary management of staghorn stones.34,35 In this 
survey, 24.5% preferred combined flexible ureteroscopy 
with PCNL (endoscopic combined intrarenal surgery, 
ECIRS) for complex staghorn stones. This trend is also 
reflected by 17.8% laparoscopic lithotomy for an 
impacted upper ureteric stone of ˃1.5cm.

Even in expert hands, obtaining completely stone-free 
outcomes can be challenging.36 For ≤1 cm residual stone, 
9.6% preferred second-look miniaturized PCNL with 
tracts ranging from 18F (mini-PCNL) to 5F (micro- 
PCNL) now available. Accordingly, variation in PCNL 
technique indicates high-level training programs for any 
form of lithotripsy, and further training should be 
mandated.

Colonic injury is generally reported in less than 1% of 
cases.36 In our study, colonic lesion occurred predomi-
nantly in the prone position (p=0.007), for PCNL practi-
tioners with ˃100 PCNL cases in the previous year 
(p=0.01), and those with senior professional titles, which 
is different from that reported by Wu and Batagello.37 

Finally, our questionnaire revealed that 8.9% of PCNL 
practitioners report this complication at least once in 
their practice while only 3.8% do not enjoy performing 
the procedure, significantly fewer than those reported by 
Batagello et al.9 This can be explained by ultrasonography 
guided renal puncture having a lower possible risk of 
adjacent organ injury.38

Our study is not without limitations. Since this was 
a survey, we did not establish explanations for all the 
observed trends. For example, we were unable to discern 
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why urologists chose differently, or the rationale for using 
a specific approach for the procedure. A follow-up study 
would be useful in answering these and other related ques-
tions. Moreover, our response rate was less than 70%. 
Nevertheless, the information from this study can contribute 
to developing training programs for PCNL in China.

Conclusions
Chinese urologists obtain their own access for PCNL with 
ultrasonic guidance in most cases, and the majority of 
them are trained by apprenticeship. They prefer the prone 
position, use fascial dilators, and place a nephrostomy tube 
when exiting the kidney. The modified supine decubitus is 
gaining more popularity. Most urologists follow the main 
management guidelines in special cases. Skilled use of 
urological ultrasound examination, training in modified 
supine position, flexible nephroscopy, postoperative CT 
for stone free rate assessment, tubeless procedures in 
selected patients, personalized stone management tailored 
to the local conditions and individuals, and high-level 
urology residency training/further education should be 
encouraged for more effective PCNL practice.
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