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Abstract 
 
Background: Renal stones larger than 2 cm in the upper pelvical system are usually managed with Percutaneous Nephro-
lithotomy (PCNL) operation, but there are unclear as to which position should be used. In our study, we aimed to compare 
the preoperative-peroperative and postoperative data of patients who underwent PCNL with isolated renal upper pole 
access  in supine and prone position. 
Materials and Methods: The study included 20 Supine PCNL and 45 Prone PCNL cases who underwent isolated renal upper 
pole access for renal calculi. Age, gender, body mass index (BMI) were evaluated from demographic data. Radiological 
findings such as stone-skin distance, stone density, stone size and volume were recorded. Total operation time, access time 
and fluoroscopy time were recorded from peroperative data. In the postoperative period, the duration of hospital stay and 
complications according to Clavien Dindo classification were recorded. Non-contrast computed tomography was perfor-
med at the 1st postoperative month and the stone-free status of the patients was evaluated. 
Results: There was no statistical difference in demographic data in terms of age, gender, BMI, ASA scores in both groups. 
The total operation time was 75.95±28.7 min in supine PCNL group and 92.48±23.4 min in prone PCNL group (p<0.001). 
Access time was 11.6±5.12 min in supine PCNL group and 9.2±3.7 min in prone PCNL group (p<0.001). Fluoroscopy time 
was 3.6±1.2 min in the supine PCNL group and 2.5±1.1 min in the prone PCNL group and was statistically longer (p<0.001). 
There was no difference in complications between the groups. Grade>2 complications according to Clavien Dindo classifi-
cation were more frequent in supine PCNL patients (p:0.03). Stone-free status was 70% in supine PCNL patients and 77.7% 
in prone PCNL patients and was higher in the prone PCNL group (p:0.01). 
Conclusions: In patients undergoing PCNL for isolated upper pol stone, the operation time is longer when prone PCNL is 
performed, but higher stone-free rates are obtained in these patients.  Grade >2 complications are less common in prone 
PCNL for renal upper pole calculi. 
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 Öz 
 
Amaç: Üst pelvikalsiyel sistemde 2 cm’den büyük böbrek taşları genellikle Perkütan Nefrolitotomi (PCNL) operasyonu ile 
tedavi edilir ancak hangi pozisyonda olması gerektiği konusunda belirsizlikler vardır. Çalışmamızda supin ve prone pozisyo-
nunda izole böbrek üst pol aksesi ile PCNL yapılan hastaların preoperatif-peroperatif ve postoperatif verilerinin karşılaştırıl-
ması amaçlanmıştır. 
Materyal ve Metod: Çalışmaya böbrek taşı için izole böbrek üst polüne akses yapılan 20 Supin PCNL ve 45 Prone PCNL 
vakası dahil edildi. Hastaların demografik verilerinden yaş, cinseiyet, vücut kitle indeksi (VKI) değerlendirildi. Radyolojik 
bulgulardan taş-cilt mesafesi, taşın dansitesi, taşın büyüklüğü ve volümü kaydedildi. Peroperatif verilerinden total operas-
yon süresi, akses süresi ve floroskopi süresi  kaydedildi. Postoperatif süreçte ise hastaların hastanede kalış süresi, Clavien 
Dindo sınıflamasına göre komplikasyonları belirtildi. Operasyon sonrası 1. ay Non-kontrast Bilgisayarlı Tomografi çekilerek 
hastaların taşsızlık durumu değerendirildi. 
Bulgular: Her iki grupta demografik verilerden yaş, cinsiyet, VKİ, ASA skorları açısından herhangi bir istatistiksel fark izlen-
medi. Peroperaif verilerden operasyon süresi supin PCNL grubunda 75.95±28.7 dk, prone PCNL grubunda 92.48±23.4 dk 
olup daha kısaydı (p<0.001). Akses süresi Supin PCNL grubunda 11.6±5.12 dk , Prone PCNL grubunda  ise 9.2±3.7 dk  idi 
(p<0.001). Floroskopi süresi ise Supin PCNL grubunda 3.6±1.2 dk, prone PCNL hastalarında ise 2.5±1.1 dk olup istatistiksel 
olarak daha uzundu (p<0.001). Gruplar arasında komplikasyonlar açısından fark izlenmedi. Clavien Dindo sınıflamasına göre 
Grade>2 komplikasyonlar Supin PCNL hastalarında daha sıktı (p:0.03). Taşsızlık durumu  supin PCNL hastalarında %70, prone 
PNCL hastalarında %77.7 olup Prone PCNL grubunda daha yüksek izlendi (p:0.01). 
Sonuç: İzole üst pol taşı nedeniyle PCNL uygulanan hastalarda prone PCNL uygulandığında operasyon süresi daha uzundur 
ancak bu hastalarda daha yüksek taşsızlık oranları elde edilmektedir.  Böbrek üst pol taşı için PCNL operasyonunda Prone 
PCNL’de Grade >2 komplikasyonlar daha az görülmektedir. 
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Introduction 
Renal stone disease is a common urological problem 
worldwide (1). Percutaneous Nephrolitotomy (PCNL), 
which is one of the renal stone surgical methods, is perfor-
med especially for stones larger than 2 cm (2). In PCNL ope-
rations, supine or prone positions are used according to the 
surgeon's preference (3). In PCNL procedures for upper pol 
stones, both positions have their own advantages and di-
sadvantages (4). Prone position provides a wider operation 
area by keeping the renal system in a stable position, and 
the supracostal and intracostal access are more feasible in 
this position (5). 
In the supine position, simultaneous interventions with 
combined retrograde intrarenal surgery (RIRS) can be per-
formed more easily. However, nephroscopic manipulation 
may be limited due to the mobility of the renal cavity for 
upper pol stones in the supine position (6).  
There are limited studies in the literature on the success 
and complications of PCNL operations for isolated upper 
pole stones. In this study, we aimed to evaluate which po-
sition has a higher stone free rate (SFR), which position has 
fewer complications and which position is more applicable 
in clinical practice in isolated upper pole kidney stones. 
 
Materials and Methods 
This study was approved by our institutional ethical review 
committee ( Decision No: 2024/05-11, Date: 04.06.2024).).  
All patients gave their written consent before participating 
in the study. We retrospectively reviewed the cases of PCNL 
between January 2018 and January 2024. 
The exclusion criteria were as follows: Renal stones other 
than isolated upper pole, patients with stones <2 cm, his-
tory of neuromuscular disease, congenital renal anomaly, 
coagulopathy, morbid obesity and skeletal deformity. After 
the exclusion criteria, the study was designed with 20 su-
pine PCNL and 45 prone PCNL cases with access to the up-
per pole of the kidney. 
Demographic data including age, gender, body mass index 
(BMI), American Society of Anaesthetists (ASA) score; pre-
operative evaluations including degree of hydronephrosis, 
stone characteristics on Kidney-Ureter-Bladder (KUB) 
graphy , stone density, stone volume, stone-skin distance 
(SSD); intraoperative data including access, fluoroscopy, to-
tal operation time; postoperative data including length of 
hospital stay (LOS), residual stone status and complications, 
need for additional treatment at 1-month follow-up, and 
SFR were obtained from electronic patient files and recor-
ded in a database.  All patients received prophylactic anti-
biotherapy with second generation cephalosporins. Pati-
ents with growth in preoperative urine culture were trea-
ted with antibiotics until sterile urine culture results were 
obtained. In axial NCCT, 3 distances were measured from 
the centre of the stone to the skin surface: horizontal, ver-
tical and 45° between the first 2 measurements. The ave-
rage of these 3 measurements was accepted as the SSD. 
Stone density (HU) was calculated by the point value at the  

 
centre of the stone. Stone volume was determined using 
the ellipsoid formula (0.167 × π × L × W × W × H) (7).   
In both methods, a 5f ureteral catheter was inserted into 
the ureter and the anatomy of the pelvis and calyx structu-
res was better demonstrated by fluoroscopy-guided retrog-
rade pyelography with contrast material. After pyelog-
raphy, fluoroscopy-guided puncture needle (18 gauge, Bos-
ton Scientific Corporation, Natick, MA) was used to access 
the appropriate upper calyx. After placement of the guide 
wire (SensorTM Guide Wire, Boston Scientific), the tract 
was dilated using amplatz dilators and a 30 Fr amplatz she-
ath (Karl Storz, Tutlingen, Germany) was inserted. Renal ac-
cess time was defined as the time from retrograde pyelog-
raphy to puncture of the desired calyx, expansion of the 
tract with fascial dilators, and placement of the Amplatz 
sheath.  Fluoroscopy time was measured as the total fluo-
roscopy time used during the operation. Operative time 
was measured as the time from the sterile draping of the 
patient to the insertion of the nephrostomy tube or Double 
J catheter. SFR was defined as the absence of residual sto-
nes on Non-Contrast Computer Tomography (NCCT) 1 
month after the operation or the largest stone size of the 
residual stone <4 mm. Clavien-Dindo Classification was 
used for complications (8). 
 
Operation Tecnique 
Supin Percutan Nephrolitotomy 
After induction of general anaesthesia, a 5 Fr ureteral cat-
heter was inserted into the renal pelvis with fluoroscopy, in 
Modified Galdakao Valdivia position. Renal access was ob-
tained through the renal calyx with a fluoroscopy-guided 
puncture needle (18 Gauge, Boston Scientific Corporation, 
Natick, MA). After placement of the guide wire (SensorTM 
Guide Wire, Boston Scientific), the tract was dilated using 
amplatz dilators and a 30 Fr amplatz sheath (Karl Storz, Tut-
lingen, Germany) was inserted. A 28 Fr nephroscope was 
inserted through the amplatz. Stone was directly identified 
and fragmented into smaller parts using a 3.4-Fr Pneumatic 
Lithotriptor (Vibrolity, Elmed, Ankara, Turkey). Large frag-
ments of fragmented stones that could fit into the Amplatz 
sheath were removed with stone forceps. After the deci-
sion to end the operation, an 8 f nephrostomy tube was 
placed in all patients. A 4.8 Fr JJ catheter was placed accor-
ding to the surgeon's preference.  
 
Prone Percutan Nephrolitotomy 
The patient was given general anesthesia and the patient 
was placed in the lithotomy position and cystoscopy was 
performed. Preferably, open-ended 5 Fr ureteral catheter 
was placed in the ureter on the planned side of the opera-
tion. After the ureteral catheter was left in the pelvis, the 
urethral catheter was inserted and the ureteral catheter 
was fixed to the catheter. Then, the patient was carefully 
placed in the prone position. When the patient was placed 
in the prone position, silicone pillows were placed on the 
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chest area, both flank areas, and under the feet, especially 
to prevent lung compression. Renal access was obtained 
through the renal calyx with a fluoroscopy-guided puncture 
needle (18 Gauge, Boston Scientific Corporation, Natick, 
MA). After placement of the guide wire (SensorTM Guide 
Wire, Boston Scientific), the tract was dilated using amplatz 
dilators and a 30 Fr amplatz sheath (Karl Storz, Tutlingen, 
Germany) was inserted. A 28 Fr nephroscope was inserted 
through the amplatz. Stone was directly identified and frag-
mented into smaller parts using a 3.4-Fr Pneumatic Lithot-
riptor (Vibrolity, Elmed, Ankara, Turkey). Large fragments 
of fragmented stones that could fit into the Amplatz sheath 
were removed with stone forceps. After the decision to end 
the operation, an 8 f nephrostomy tube was placed in all 
patients. A 4.8 Fr JJ catheter was placed according to the 
surgeon's preference. 
 
Statistical Analysis 
The data were evaluated in the statistical package program 
IBM SPSS Statistics 25.0 (IBM Corp., Armonk, New York, 
USA). The normal distribution of the data of numerical var-
iables was evaluated with the Shapiro Wilk normality test 
and Q-Q graphs. Categorical variables were given as fre-
quency and percentage. Descriptive statistics are given as 
Mean ± Standard Deviation and Median (IQR) values. The 

mean differences between two related groups of normally 
distributed data were compared by independent ttest, and 
the Mann Whitney U test was used to compare non-nor-
mally distributed data. The relationship between categori-
cal variables was evaluated with the Pearson Chi-Square 
test in r x c tables. A value of p<0.05 was considered statis-
tically significant. 
 
Results  
There was no statistical difference in demographic data in 
terms of age, gender, BMI, ASA scores in both groups. The 
mean age was 51.1±18.4 years in supine PCNL patients and 
47.2±17.5 years in prone PCNL patients. There was no dif-
ference between the groups in terms of stone structure, 
degree of hydronephrosis, localisation of the stone, latera-
lity of the stone, volume and density of the stone, and 
stone-skin distance between the findings obtained in preo-
perative radiological evaluations with KUB graphy and 
NCCT.  The stone volume was 6715.7±1647.6 mm3 in the 
supine PCNL group and 7132.8±1881.5 mm3 in the prone 
PCNL patients, which was higher in the prone PCNL pati-
ents, although there was no statistical difference. Quanti-
tative data related to demographic and radiological fin-
dings of the patients are shown in Table 1. 

 
Table 1. Comparison of demographic data and radiological features of the stone between both groups 

 
Group 1 

(Supin PCNL) 
(n=20) 

Group 2 
(Prone PCNL) 

(n=45) 
 

 Mean±SD Mean±SD p value 
Age (years) 51.1±18.4 47.2±17.5 0.217 
BMI (kg/m2) 23.1±4.8 25.2±5.7 0.109 
Sex (M/F) n (%) 15 (75) / 5 (25) 32 (71.1) / 13 (28.9) 0.872 
ASA Class  n (%) 
   1 
   2 
   3 

 
4 (20) 

11 (55) 
5 (25) 

 
9 (20) 

26 (57.7) 
10 (22.2) 

 
0.982 

Structure of the stone 
   Opaque 
   Semi opaque 
   Non-opaque 

 
15 (75) 
4 (20) 
1 (5) 

 
33 (73.3) 

9 (20) 
3 (6.6) 

 
0.741 

Stone Side (Left/Right) 11 (55) / 9 (45) 21 (46.6) / 24 (53.4) 0.091 
Stone Volume (mm3) 6715.7±1647.6 7132.8±1881.5 0.079 
Stone density (HU) 978.1±401.7 1014.8±489.89 0.111 
Stone skin distance (cm) 11.8±3.1 10.9±2.9 0.816 

Among the peroperative data, the operation time was 
75.95±28.7 min in the supine PCNL group and 92.48±23.4 
min in the prone PCNL group (p<0.001). Access and fluo-
roscopy time were statistically longer in the supine PCNL 
group (11.6±5.12 min and 3.6±1.2 min) than in the prone 
PCNL group (9.2±3.7 min and 2.5±1.1 min) (p<0.001). 
There was no difference between the groups in terms of 
d-j stent placement rates and complications. Grade>2 

complications were more frequent in supine PCNL pati-
ents (p:0.01). SFR was 70% in supine PCNL patients and 
77.7% in prone PCNL patients (p:0.03). There was no sta-
tistical difference between the groups in terms of length 
of hospital stay and additional treatment of residual sto-
nes. Data on the comparison of peroperative and posto-
perative values of the patients are shown in Table 2. 
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Table 2. Comparison of Perioperative and Postoperative Data between both groups 

 
Group 1 

(Supin PCNL) 
(n=20) 

Group 2 
(Prone PCNL) 

(n=45) 
 

 Mean±SD Mean±SD p value 
Access time 11.6±5.12 9.2±3.7 <0.001 
Fluoroscopy screening time (min) 3.6±1.2 2.5±1.1 <0.001 
Operation time (min) 75.95±28.7 92.48±23.4 <0.001 
Access Location 
-Supracostal 
-Infrakostal 

14 (70) 
6 (30) 

37  (82.2) 
8 (17.7) <0.001 

DJ stent insertion n (%) 7 (35) 18 (40) 0.802 
Clavien Dindo , n (%) 
   1 
   2 
   3A 
   3B 

 
3 (15) 

2 (10) 
2(10) 
1 (5) 

 
6 (13.3) 
4 (8.8) 
2 (4.4) 
1 (2.2) 

 
0.102 

Grade >2 Complications, n (%) 3 (15) 3 (6.6) 0.03 
Length of stay in hospital (days) 1.7±0.8 1.8±0.9 0.463 
Stone Free Rate  n (%)  14 (70) 35 (77.7) 0.01 
Additional treatment (n (%) 4 (20) 8 (17.7) 0.239 
Additional type of treatment n (%) 
   ESWL 
   F-URS-URS 
   PCNL 

 
1 (5) 

3 (15) 
0 (0) 

 
2 (4.4) 

5 (11.1) 
1 (2.2) 

 
0.184 

Discussion 
In this study, the different aspects of supine and prone po-
sitions in patients undergoing PCNL with isolated upper 
pole access for renal calculi were analysed in detail. 
Upper calyx access for PCNL is generally used for stones 
with special anatomy such as staghorn stones, large upper 
calcial stones, and stones in anomalous kidneys (9). The 
first step of successful PCNL is to establish a properly  
placed nephrostomy tract (10). The advantage of upper 
pole access is direct access to most of the intrarenal collect-
ing system and upper ureter, so upper pole access is one of 
the ways to ensure good stone clearance (11). Upper pole 
access can be performed by both supracostal and infracos-
tal approaches. Although supracostal access provides direct 
access to the stones in the upper pole of the kidney, it may 
increase the risk of pleural injury and haemothorax (12). In 
the prone position, the advantages of supracostal access in-
clude a steeper nephroscopic angle and an optimal field of 
view for a larger stone load (13-14). In our study, supracos-
tal access was performed in 82.2% of patients in the prone 
position and 70% in the supine position for upper pol 
stones, and it was observed that more supracostal access 
was provided in the prone position. 
The most important indicator of success in PCNL operations 
is the SFR (15). In the literature, Astroza et al. (16) used up-
per pol access more frequently in the prone position in 
staghorn stones and the SFR was 59.2% in the prone posi-
tion and 48.4% in the supine position in staghorn stones. 
Tefekli et al. (12) reported an SFR of 77.1% in patients who 
underwent isolated upper pol access. Soares et al. (5) found 
an SFR of 84.8% with supracostal access and 84.4% with in-
fracostal access in their series of 329 isolated upper pole 
accesses. In a study by Bulut et al. (17) on the comparison 
of supine and prone PNL during the learning curve period,  

 
SFR rates were found to be 80% in the supine position and 
64% in the prone position.  In the literature, it is obvious 
that the surgical success varies according to the position in 
PCNL operation performed to isolated upper pol stones. In 
our study, SFR in isolated upper pole stones was 77.7% in 
prone PCNL and 70% in supine PCNL patients and this diffe-
rence was clinically significant. In our opinion, this diffe-
rence is due to the fact that supracostal access can be per-
formed more easily in the prone position. 
Although the main aim of PCNL operations is to provide 
stone-free operation, short surgical time and fewer compli-
cations in the per-postoperative period are also important 
points (18). Surgical time in PCNL operations consists of 3 
parts as access time, fluoroscopy time and total operation 
time. Oner et al. (19) found a total operation time of 37.5 
min and a fluoroscopy time of 3.4 min in their PCNL series 
in which they applied isolated upper pole accessory. Sofer 
et al. (20) reported an operation time of 90 min in supine 
position and 110 min in prone position in patients in whom 
they performed PCNL by reaching the upper calyx.  Kumar 
et al. (21) reported an operation time of 51.8 min in the su-
pine position in patients who underwent isolated upper pol 
access in the supine position. In our study, the duration of 
access, fluoroscopy and total operation time in the supine 
and prone positions were 11.6, 3.6, 75.9 and 9.2, 2.5, 92.4, 
respectively. Total operative time was longer in the prone 
position, whereas access and fluoroscopy time were 
shorter. In addition, Desoky et al. (22) compared the supine 
and prone PCNL methods and found that the operative 
time was statistically significantly shorter in the supine po-
sition, but there was no significant difference in SFR, post-
operative complication rates, postoperative pain, and hos-
pital stay. Also, Jamil et al. (23) reported that supine PCNL 
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required shorter operating time, shorter hospital stay, and 
less analgesia treatment than percutaneous nephrolithot-
omy performed in the prone position. We think that the 
change of the patient's position affects the duration of the 
operation in the prone position.  
In terms of complications, both positions have their own 
advantages and disadvantages. Since upper pole access can 
be performed with a steeper angle in the prone position, 
complication rates have been reported to be lower com-
pared to the supine position (24-25). Soares et al. (5) found 
a Clavien Grade 3-4 complication rate of 17.6% in patients 
who underwent supracostal upper pole access in the prone 
position and 1.9% in patients who underwent infracostal 
access. In addition, there were concerns about increased 
colonic injury due to more lateral access in the supine posi-
tion, but Liu et al. showed that there was no significant dif-
ference between both methods in their meta-analysis (26).  
Kekre et al. (27) performed PCNL with supracostal access in 
a series of 102 patients, 79.5% of the patients were stone-
free and 9.8% of the patients had intrathoracic complica-
tions such as hydrothorax, pneumothorax or hydropneu-
mothorax requiring intercostal drainage. Radecka et al. (28) 
found a nephropleural fistula rate of 3.3% after supracostal 
PCNL.  In our study, no difference was observed between 
all groups in terms of total complications. Grade>2 compli-
cations were observed in 3 patients in both patient groups 
with a rate of 15% in Prone patients and 6.6% in Supine 
PCNL patients.  The higher rate of Grade>2 complications, 
especially in Prone patients, may be due to the surgeons 
attempting more supracostal access. 
The main limitations of our study are its retrospective de-
sign, the fact that it was performed in a single centre and 
the small number of cases. Another limitation is the use of 
standard 30 F Amplatz in PCNL operations. Complication 
rates may be reduced with lower width Amplatz dilators. 
 
Conclusion 
In PCNL operations performed with upper pole access, alt-
hough prone PCNL has a longer operation time, a higher 
stone-free rate is obtained. Grade >2 complications are less 
common in prone PCNL. 
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