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Abstract: since open surgery in urinary stone surgery has been replaced with percutaneous 

nephrolithotomy (PCNL), several studies have been done to modify this technique to reduce 

complications, hospitalization and costs. So, this study design to evaluated effectiveness of totally 

tubeless percutaneous nephrolithotomy. we reviewed 29 patients who underwent totally tubeless PCNL at 

our 2 centers from February 2011 to September 2012. All surgeries were performed by one surgeon. 

Based on inclusion criteria, 25 patients were enrolled in this study. All patients´ data was analyzed by 

SPSS version 18. 25 patients (18 male and 7 female) with the mean age of 50.32±11.50 years were 

undergone totally tubeless PCNL procedure. The mean stone size was 35.72±7.39 mm. The mean 

operation duration was 48.24±4.29 minutes. The mean hemoglobin drop was 1.38±1.00mg/dl. Only two 

patients (8%) requirement blood transfusion (each patients received 1U pack cell). Data showed all 

patients used NSAID (diclofenac suppository) analgesic and also, 8 patients (32%) needed narcotic 

analgesic (Pethidine) with mean dose of 34.37±12.93mg. complications was observed in 2 patients (8%) 

(One patient had high fever and one other had prolong renal pain). The mean length of hospital stay was 
1.28±0.54 days. our study show the totally tubeless PCNL surgery is a safe procedure with low analgesic 

requirement, low complication rate and lower hospitalization time.  
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1. Introduction 

In the recent years, percutaneous nephrolithotomy 

(PCNL) has been used widely for urinary stone  

disease instead of open surgery [1]. The reasons such 

as being minimally invasive and having high success 

rate and low-morbidity are major causes of replacing 

open surgery with PCNL procedures [2-4]. However, 

studies have shown that the placement of 

nephrostomy tube in patients undergoing standard 

PCNL procedure can cause postoperative discomfort, 

analgesic requirement, and prolonged hospital stay 

[2, 5, 6]. Thus, standard PCNL has been modified to 

PCNL without postoperative nephrostomy tube, 

called tubeless PCNL [7]. Also, some studies 

suggested tubeless PCNL without ureter stents or 

double J stents and called it totally tubeless PCNL [8-

13].  

The aim of this study was to evaluated effectiveness 

of totally tubeless percutaneous nephrolithotomy. 

 

2. Material and Methods  

We retrospectively reviewed 30 patients who had 

undergone totally tubeless PCNL at our 2 centers 

from February 2011 to February 2012. Based on 

inclusion criteria, 25 patients were enrolled in this 

study. In fact, patients with stone-free status, no 

serious bleeding or collecting system perforation 

during the procedures, no clinical insignificant 

residual fragments (˃4mm) and no more than one 
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access were included. On the other hand, patients 

with underlying disease (diabetes mellitus, 

hypertension), solitary kidney, congenital renal 

anomalies and bilateral PCNL were excluded. 

Method of Surgery 
 When the patients received general anesthesia, a 4-

5F ureter catheter was placed into the ipsilateral 

ureter and then the catheter was attached to the 

urethral Foley catheter. Then, the patients were 

turned to the prone position. The surgeon used c-

armed and 18-gauge needle to access the selected 

calyx. After logging in the collecting system by a 

guide wire, dilatation was performed by amplatz 

dilators and a 28-30F was placed in the collecting 

system. Next, a 26F rigid nephroscope was inserted, 

and pneumatic lithotripter was used to carry out stone 

fragmentation. After surgery, Fluoroscopy and 

pyelography were performed to evaluate the stone-

free status. Finally, a 4-5F ureter catheter that was 

inserted before operation to alleviate their problem 

temporary, removed after surgery. For the patients 

who underwent totally tubeless PCNL, ureter catheter 

and urethral catheter were removed after the 

operation. Patients data such as; age, stone diameters, 

stone site, operation duration, before and after 

operation hemoglobin and creatinine level, 

complications rate, blood transfusion rate, analgesic 

need, type of analgesic, dose of analgesic, and 

duration of hospitalization were collected.  

Statistical analysis 

Statistical analysis was performed by SPSS 18. The 

Chi-square test, fisher´s exact test and student t-test 

were used whenever we deemed it appropriate. A P 

value of ˂0.05 was considered as statistically 

significant. 

 

3. Results  

25 patients (18 male and 7 female) with the mean age 

of 50.32±11.50 years were undergone totally tubeless 

PCNL procedure. The mean stone size was 

35.72±7.39 mm. Stone was located in medial calyx 

(n=4), lower calyx (n=6), upper calyx (n=6), pelvis 

(n=7), and upper ureter (n=2). 

The mean operation duration was 48.24±4.29 

minutes. There was no significant difference between 

men and women operation duration (47.50±3.91 min 

vs. 50.14±4.94 min; P=0.17). 

The mean hemoglobin level before surgery was 

13.15±1.34mg/dl that become 11.75±1.27mg/dl after 

surgery. The mean hemoglobin drop was 

1.38±1.00mg/dl. Only two patients (8%) requirement 

blood transfusion (each patients received 1U pack 

cell). The creatinine level before and after operation 

were 0.93±0.24mg/dl and 0.91±0.19mg/dl, 

respectively.  

If pain killers were needed, two types of analgesic 

drugs were used to manage pain. Non- steroidal anti-

inflammatory drugs (NSAID) (diclofenac 

suppository) were used for first-line analgesic 

therapy, and narcotic drugs (Pethidine) were used for 

second-line analgesic therapy. Data showed all 

patients used NSAID (diclofenac suppository) 

analgesic. Also, 8 patients (32%) needed narcotic 

analgesic. The mean dose of Pethidine used was 

34.37±12.93mg.  

In addition, complications included high fever (more 

than 38.5°C) and prolong renal pain were observed in 

2 members (8%) of totally tubeless PCNL patients. 

One member of totally tubeless PCNL had high fever 

(more than 38.5°C) and one member had prolong 

renal pain.  

Finally, the mean length of hospital stay in totally 

tubeless PCNL patients was 1.28±0.54 days. 

 

4. Discussions  

Recently several modifications of PCNL have been 

tried to decrease pain, hospitalization time, and 

morbidity. It has been shown that using small caliber 

nephrostomy tube, mini percutaneous 

nephrolithotomy (mini-perc), external ureteral 

stentdouble-J stent, or avoiding nephrostomy or 

ureteral drainage (totally tubeless) decreases 

postoperative pain and hospitalization time [5, 14-

17]. In the literature, tubeless PCNL studies are 

reported but only a few are totally tubeless PCNL. 

The mean operation time was variable in previous 

studies. The operation time was reported between 

53.02 ± 24.66 minutes in Istanbulluoglu et al. study 

at 2010 [18] to 31.72 ± 6.97 minutes in Chang et al. 

study at 2011 [19]. It's seem the operation time is 

closely dependent to surgeon skills and surgical team 

experience.   

The mean hemoglobin drop in percent study was 

1.38±1.00 mg/dl and only two patients (8%) 

requirement of blood transfusion (each patients 

received 1U pack cell). The mean hemoglobin drop 

in Istanbulluoglu et al. studies at 2009 and 2010 were 

1.57±0.91 mg/dl and 1.59 ± 0.96 mg/dl in totally 

tubeless PCNL patients, respectively. Same with our 

study, the blood transfusion rate was 9.3% and 4.4% 

in their first and second studies [1, 18]. Furthermore, 

some studies reported there was no significant 

difference was exist between standard PCNL and 

totally tubeless PCNL in hemoglobin drop and 

requirement of blood transfusion rate [1, 18, 19]. 

Various type of analgesic were used in previous 

studies; Aghamir et al. [8] used morphine, Hemendra 

N et al. [3] used diclofenac suppository and Mario 

Sofer et al. [20] used petedine in their studies. We 

used diclofenac suppository as a first line and 

Pethidine as a second line analgesic. All our patients 
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used diclofenac suppository but only 32% used 

Pethidine. All previous studies shown lower 

analgesic requirement in totally tubeless PCNL and 

suggested it’s related to lack of nephrectomy catheter 

and double j stent [1, 8, 18, 19].   

In our study complications were seen in 2 patients; 

one patients had high fever (more than 38.5°C) and 

another patients had prolong renal pain. Same results 

was observed in other studies; Istanbulluoglu et al. 

studies at 2010 reported complication in 2 patients 

(both had Prolonged drainage) who undergone the 

totally tubeless PCNL procedure [18]. Almost all 

studies in this field shown lower complication rate 

after totally tubeless PCNL procedure [1, 8, 9, 13, 18, 

19]. 

Finally, the mean length of hospital stay in our 

patients was 1.28±0.54 days. This result was 

comparable with other studies that shown less 

hospitalization time after totally tubeless PCNL [1, 8, 

9, 13, 18, 19]. It’s suggested that lack of nephrectomy 

catheter and double j stent are important causes of 

less hospitalization time after totally tubeless PCNL 

[18]. 

In conclusion, our study show the totally tubeless 

PCNL surgery is a safe procedure with low analgesic 

requirement, low complication rate and lower 

hospitalization time.  
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