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Kidney stone is a common disease that affects about 10% 
, itof the population worldwide  affects about 12 to 15 % of 

people in central Asia [1]. The male to female ratio is getting 

close due to sedentary lifestyles and the westernization of 

diet. Kidney stones have affected mankind since antiquity 

and it has been identi�ed in Egyptian Mummies [2-4]. The 

treatment of renal stones has passed through many phases 

of advancement during the last half-century from 

conventional stone removal through open surgery to 
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Kidney stone is recurrent disease and about 50% of patients had to experience kidney in 10 

years. Therefore, kidney stone is a disease with great burden on the health budget of countries 

and have a big in�uence on the quality of life. Open kidney surgery has been largely replaced by 

minimal invasive endoscopic surgery like extracorporeal shockwave lithotripsy (ESWL), 

retrograde intrarenal surgery (RIRS), percutaneous nephrolithotomy (PCNL), and mini 

percutaneous nephrolithotomy (mini PCNL). PCNL is the gold standard modality for all kidney 

stones irrespective of size, type, and location of the stone in the kidney with minimal damage to 

the kidney, small scar and less bleeding. Objective: To compare the mean postoperative pain 

score in patients with ropivacaine in�ltration in the access track with placebo in patients 

undergoing mini PCNL. Methods: A total of 82 adult patients of either gender undergoing mini 

PCNL, between 9 and 63 years of age were included in the study. The patients were randomly 

allocated into two groups by lottery method. Patients in group A were given 20ml of 0.25% 

ropivacaine in the access tract while patients in group B were given 20ml of normal saline as a 

placebo at the beginning of surgery at the nephrostomy site. Postoperatively all patients were 

carefully followed at 2, 4, and �nally at 6 hours. All patients were examined to determine the pain 

scores at the mini PCNL    puncture site using visual analogue scale. Results: The mean age of 

patients in group A was 40.60 ± 11.62 years and in group B was 40.26 ± 13.15 years. Out of 82 

patients, 43 (51.43%) patients were male and 39 (48.57%) were female with a male to female ratio 

of 1.1:1. The mean postoperative pain score in patients with preoperative ropivacaine in�ltration 

(group A) of the nephrostomy tract was 3.2 ± 1.2 and in placebo (group B) was 5.60 ± 1.64 with a p-

value of 0.0001. Conclusions: This study concluded that mean postoperative pain score of 

ropivacaine in�ltration in the PCNL tract is less than the placebo in patients undergoing mini 

PCNL.

A B S T R A C T

minimal ly  invasive treatment options including 

percutaneous stone removal, shock wave lithotripsy and 

laser surgeries [5]. Kidney stone is a recurrent disease and 

about 50% of patients had to experience kidney in 10 years 

[6]. Therefore, kidney stones is a disease with great burden 

on the health budget of countries and has big in�uence on 

quality of life. With the advances in technology and 

modi�cation in instruments now kidney stones have been 

treated with less postoperative pain, short hospital stay, 
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early return to work, and minimal morbidity. Open kidney 

surgery has been largely replaced by minimal invasive 

endoscopic surgery like extracorporeal shockwave 

lithotripsy (ESWL), retrograde intrarenal surgery (RIRS), 

percutaneous nephrol ithotomy (PCNL) and mini 

percutaneous nephrolithotomy (mini PCNL) [7]. PCNL is 

the gold standard modality for all  kidney stones 

irrespective of size, type, and location of stone in kidney 

with minimal damage to kidney, small scar, and less 

bleeding [8,9]. It is natural phenomenon that the smaller 

the incision, less will be the pain and the larger the incision, 

more will be the pain. Forestorm and Johnson for the �rst 

time performed PCNL in 1976 with 30Fr am Platz sheath 

with the intention to clear kidney stone with small incision 

with minimal morbidity and maximal stone clearance 

[10,11]. Pain score after PCNL is lower when smaller access 

sheath is used for stone removal [12]. Similarly, the 

administration of local anesthetics in the access tract, 

blocking the subcostal nerves, or the in�ltration of local 

anesthetics in the renal capsule has been quite effective in 

reducing postoperative pain after various surgical 

procedures [13,14]. After PCNL, the mean postoperative 

pain score is signi�cantly lower (P≤ 0.001 and 0.026) on 

visual analogue scale at 1 and 4 hours in patients with 

ropivacaine in�ltration of the nephrostomy tract and 

control group respectively [15]. However, some research 

study shows that preoperative ropivacaine in�ltration of 

the nephrostomy tract does not signi�cantly decrease the 

postoperative pain [16]. In most studies bupivacaine has 

been used for Peritubal in�ltration for reducing pain 

postoperatively but we have selected ropivacaine as it is 

less cardiac and central nervous system toxic in 

comparison to bupivacaine [17]. The local analgesia given 

in the beginning of procedure   in the access tract pre-

induction of anesthesia results less pain post operatively 

and requires less analgesia [18,19]. The purpose of this 

study is to know whether the mean postoperative pain 

score after preoperative ropivacaine in�ltration of the 

nephrostomy tract is less than placebo in patients 

undergoing mini PCNL for kidney stones.

M E T H O D S
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in�ltration in the access tract, and for all patients who 

agreed to participate in the study, written informed 

consent was obtained. The sample was collected by 

randomized control trial, and inclusion and exclusion 

criteria were applied for sample selection. All adult patients 

undergoing PCNL for renal calculus with a size more than 2 

cm through single puncture for access and age between 14 

years and  70 years were included because extreme of age 

may alter results due to misinterpreting of pain score on 

visual analogue scale. Age less than 14 year and more than 

70 years, patients with multiple tracts for access, and 

patients with diagnosed medical conditions like diabetes 

mellitus, hypertension, cirrhosis, and other major medical 

disorders were excluded. The patients were randomly 

allocated into two groups by lottery method. There were 41 

patients in each group, patients in group A were given 20ml 

of 0.25% ropivacaine in the access tract while patients in 

group B were given 20ml of normal saline as a placebo at 

the beginning of surgery at the desired puncture site. 

Patients were admitted on the day of surgery and during 

induction of anesthesia, all patients were given opioid 

(tramadol) analgesics to control for potential variability in 

drug. All procedures were performed under general 

anesthesia by a single experienced urologist with a special 

interest in endourology. The instruments used in PCNL 

were Karl Storz nephroscope 18Fr, swiss lithoclast, and 

puncture performed under �uoroscopic guidance. 

Postoperatively patients were carefully followed at 2, 4, and 

�nally at 6 hours. All patients were examined to determine 

the pain score at the PCNL wound site using a visual 

analogue scale. Pre-designed performa was used for 

recording patients' name, age, and gender, and strictly 

exclusion criteria was followed to control confounders. 

Descriptive statistics for data was computed using (SPSS) 

version 19. Mean ± S.D was calculated for continuous 

variables (age, postoperative pain, and duration of 

procedure) and gender differences were described in 

terms of frequency and percentages, and the male to 

female ratio was calculated. The student t-test was used to 

determine the statistical signi�cance of differences in the 

level of pain between groups A and B. Mean postoperative 

pain was strati�ed among age, gender, and duration of 

surgery. P-value <0.05 was considered signi�cant and all 

results were presented in the form of tables.

This study is conducted in urology department of Saidu 

Teaching Hospital Swat from January 2018 to December 

2020 after approval from the hospital ethical committee. 

All patients presenting to urology OPD with symptoms of 

kidney stones after evaluation and with detailed history, 

general physical and speci�c urological examination 

baseline performed on all patients to make a diagnosis, and 

a proper plan of management for stone clearance. Patients 

were counseled regarding the study and explained in detail 

the advantages and complications of the drug used for 

R E S U L T S

A total of 82 patients enrolled in the study, 43 (51.43%) 

patients were males and 39 (48.57%) were females. 56 

(60.8%) had right side kidney stones while 36(39.2%)  had 

left kidney stones. The age range in this study was from 9-

63 years with a mean age of 39.3 ± 11.21years. The mean age 

of patients in group A was 41.4 ± 12.26 years and in group B 
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was 41.36 ± 1121 years. The mean duration of the procedure 

in group A was 38.31 ± 8.16 minutes and in group B was 39.29 

± 4.20 minutes (Table 1)..In this study, mean postoperative 

pain score in patients with ropivacaine in�ltration (group A) 

in the PCNL tract was   3.2 ± 1.2 and in placebo (group B) was 

5.60 ± 1.64 with a p-value of 0.0001 as shown in Table II. 

Strati�cation of postoperative pain scores with respect to 

age groups, sex, and duration of surgery is shown in Tables 

2, 3, and 4 respectively. 

D I S C U S S I O N
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are NSAIDS, the main side effect of its use is gastritis and it 

a f fe c t s  k i d n ey  f u n c t i o n s  a s  we l l ,  e s p e c i a l l y  i n 

compromised patients [22]. So, several techniques have 

been adopted in order to overcome these problems such as 

combinations of different classes of analgesics PCNL with 

small nephroscope, tubeless PCNL, local in�ltration of 

bupivacaine or ropivacaine and renal capsule analgesics 

in�ltration. Among these, the easiest way to subside pain 

postoperatively without compromising patient outcomes 

is in�ltration of long-acting local anesthetics along the 

access tract like bupivacaine and ropivacaine after PCNL 

[23]. In this study, we have compared the mean 

postoperative pain score in patients with ropivacaine 

in�ltration in the PCNL tract with placebo in patients 

undergoing mini  PCNL.  In  this  study,  the mean 

postoperative pain score in patients with ropivacaine 

in�ltration (group A) in the nephrostomy tract was 3.2 ± 1.2 

and in placebo (group B) was 5.60 ± 1.64 with a p-value of 

0.0001. The mean postoperative pain score after PCNL is 

signi�cantly lower (P≤ 0.001 and 0.026) on visual analogue 

scale at 2, 4, and 6 hours in patients with ropivacaine 

in�ltration of the nephrostomy tract and control group 

respectively. However, some research study shows that 

preoperative Bupivacaine in�ltration of the nephrostomy 

tract does not signi�cantly decrease postoperative pain. 

[Mean time for �rst rescue dose (h), 6.71±1.82, for 

Bupivacaine group, 10.22±2.12 for other analgesic group, 

(P-value <0.0001)]. Jonnavithola et al., randomly divided 

patients treated with PCNL for kidney stones into two 

groups control and block group. In the block group, 0.25% 

bupivacaine was given in the puncture site, and control 

group no bupivacaine was given in the puncture site. There 

was a signi�cant difference between the start of pain-

controlling medicine and the need of total analgesia. The 

pain-free period and average consumption of tramadol 

following operation of the control group and block group 

were 4.6±5.4 hours and 105±85 mg and 14.7±9.6 hours and 

31±44 mg, respectively. Their study has shown that 

Peritubal in�ltration of 0.25% bupivacaine reduces VAS/ 

DVAS pain scores, reduces pain doses, and is safe without 

risk to the patient health [24]. Ugras et al., in their study, 

observed the positive effect on postoperative pain-free 

intervals and ventilator function following ropivacaine 

in�ltration of the skin, nephrostomy tract, and renal 

puncture site in combination with parenteral analgesia 

(metamizole). Combination treatment for postoperative 

pain control leads to better pain management, which 

resulted in better patient ventilation and less need for 

analgesia [25]. Dalela et al., performed PCNL in 11 patients 

by blocking renal capsule innervations with 2% lignocaine 

under ultrasound-guided. For quanti�cation of pain, they 

used a numerical rating scale (NRS)   and during the initial 5 

Fo r  m a ny  d e c a d e s  i t  h a s  b e e n  a  t r a d i t i o n  t h a t 

postoperatively pain management is dependent on the use 

of opioid analgesics, there are many side effects of opioids 

both in the short and long term, in the early phase of 

administration opioid analgesics lead to nausea, vomiting, 

drowsiness, respiratory depression, ileus, and urinary 

retention [20,21]. In long term, it leads to drug addiction 

and constipation which affect the quality of life. The other 

common analgesics which have been in use after opioids 
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Variable    Value  
Age 9  to 63 years  
Gender No (%)   
                  Male   43 (51.43%)  
                  Female  39 (48.57%)  
Laterality No (%)   
                  Right  56 (60.8%)  
                  Left   36(39.2%)  
Size of stone  1.5±0.7cm  
Duration of procedure  

 

                  Group A  38.31 ± 8.16 min  
                  Group B  39.29 ± 4.20 min  

 
Table 1: Demographics of patients in the sample

 
Age (years)  

Group A (n=41)  Group B (n=41)  p-value  
Mean ± SD  Mean ± SD  

9-35 3.45 ± 1.14  5.19 ± 1.60  0.0001  
36-63 2.27 ± 0.89  5.43 ± 1.54  0.0001  

 
Table 2: Postoperative pain score comparison between two 

groups with respect to age groups

 
Gender  

Group A (n=41)  Group B (n=41)  p-value  
Mean ± SD  Mean ± SD  

Male  3.31 ± 1.10  5.28 ± 1.31  0.0001  
Female  3.42 ± 1.12  5.81 ± 1.21  0.0001  

 Table 3: Strati�cation of postoperative pain score between two 

groups with respect to gender

 
Duration of procedure  
(minutes)  

Group A (n=41)  Group B (n=41)  p-
value  Mean ± SD  Mean ± SD  

≤35  3.42 ± 1.12  4.92 ± 1.44  0.0001  
>35  3.09 ± 0.92  5.91 ± 1.62  0.0001  

 
Table 4: Strati�cation of postoperative pain score between two 

groups with respect to duration of surgery
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hours, the NRS scores were less than 3 in all patients. In 2 

patients in whom procedures extend beyond 1.5 hours the 

NRS scores were 6 and 7. They have concluded that the 

main reason of pain in patients who had undergone PCNL is 

due to dilatation of the renal capsule and parenchyma 

which can be easily controlled by blocking renal capsule 

innervations with local anesthetics [26].  Geeta P Parikh et 

al., in their prospective randomized double-blind study 

conducted in 60 patients who were treated with PCNL for 

kidney stones. Patients were grouped of 30 into group S 

which will receive 20ml of 0.25% bupivacaine and group C 

who will 20 ml normal saline along the nephrostomy tube 

under �uoroscopic guidance. Pain scores at rest and 

during coughing were signi�cantly less in the bupivacaine 

group than those with group C. Rescue analgesics was 

signi�cantly less in the bupivacaine group and 1st demand 

for analgesia was around 9 hours in group S and it was 2.6 

hours in C group [27]. According to the results of this study, 

local ropivacaine in�ltration along the puncture site is an 

effective method of management of postoperative pain 

after mini PCNL regardless of age, sex, and duration of the 

procedure. The limitations of our study are the patients 

who were excluded from this study, such as the pediatric 

patients and patients with severe co-morbid such as 

cardiac dysfunction and respiratory insu�ciency/distress 

which could have affected the pain scores.
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C O N C L U S I O N

This study concluded that the mean postoperative pain 

score of ropivacaine in�ltration in the PCNL tract is less 

than placebo in patients undergoing mini percutaneous 

nephrolithotomy (PCNL).
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