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ENDOUROLOGY AND STONE DISEASE

The Effect of Local Anesthetic Agent Infiltration Around Nephrostomy Tract On Postoperative Pain 
Control After Percutaneous Nephrolithotomy: A single-centre, randomised, double-blind, placebo-

controlled clinical trial
Gokce Dundar,1* Kaan Gokcen,2 Gokhan Gokce,2 Emin Yener Gultekin2

Purpose: Insufficient alleviation of pain after percutaneous nephrolithotomy causes patient dissatisfaction and 
generates additional morbidity factors by preventing early mobilization. This study investigated the effects of bu-
pivacaine infiltration with two different doses around the nephrostomy tract after percutaneous nephrolithotomy. 

Materials and Methods: Patients who underwent subcostal single entrance percutaneous nephrolithotomy were 
randomly divided into 3 groups of 20 patients. While the first and second group were planned to receive bupiv-
acaine at rates of 0.5% and 0.25% respectively, the third group was planned to receive a placebo agent to preserve 
the doubly blinded nature of the study. 

Results: A statistically significant difference was found in the number of patients using tramadole. The frequency 
of analgesic administration was found lower in the two groups that received bupivacaine in comparison to the group 
that did not, while the time of the first analgesic administration in the group that received high dose bupivacaine 
was significantly later than the other groups. Although there was no difference between the groups in terms of 
total amount of analgesic usage, patients who received higher concentrations of bupivacaine were likely to require 
a lower amount of narcotic agent. The frequency of analgesic administration decreased significantly in patients 
of both groups that received bupivacaine. Moreover, by administering bupivacaine at a 0.5% rate, fewer patients 
(50%) required narcotic analgesia and the first time of analgesic administration was found to be significantly later. 

Conclusion: Administering bupivacaine at a 0.5% rate around the nephrostomy tract after surgery was demonstrat-
ed to be more effective.
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INTRODUCTION

Urinary system stone diseases are the third most 
frequent reasons of urological complaints follow-

ing urinary tract infections and prostate pathologies(1). 
Nephrolithiasis is a highly prevalent disease worldwide 
with rates in the range of 7-13% in North America, 
5-9% in Europe, and 1-5% in Asia(2). In terms of urinary 
system stones, Turkey is considered endemic and the 
occurrence rate in the population of the ages 18 to 70 is 
11.1%(3). PNL is an endoscopic method that is used fre-
quently in kidney stone treatment, while its success rate 
is high, morbidity is low and duration of hospitalization 
is considerably short in comparison to open surgery(4). 
After Rupel and Brown removed the obstructive stone 
from the nephrostomy path they created surgically, 
Fernström and Johansson defined the new stone surgery 
method they named as percutaneous pyelolithotomy in 
1976(5). The advancements in technique and the tools 
used in operations allowed urologists to remove stones 
percutaneously with increased success and reduced 
complications(6). The alleviation of the pain based on 
renal entrance dilatation or nephrostomy catheter after 
PNL may be achieved with various painkillers from 
simple nonsteroidal anti-inflammatory drugs to narcotic 
analgesics. Prevalent usage of narcotics for pain control 
after surgery has brought about issues such as respira-
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tory depression. However, in the case of inadequate 
pain management, in addition to the discomfort of the 
patients, there is a possibility of additional morbidity 
factors and increased treatment costs by obstruction of 
mobility in the short-term(7). Balanced analgesia admin-
istration gained importance in terms of increasing the 
activity of postoperative pain treatment, and especially, 
minimizing the side effects of narcotic drugs(8,9). With 
this purpose, combined administration of narcotic drugs 
and nonsteroidal anti-inflammatory drugs or techniques 
used with local anesthesia, brought about reduction in 
side effects related to narcotic drugs and increase in 
quality of analgesia(10). As for all local anaesthetics, the 
mechanism of action of the bupivacain is based on their 
ability to reversibly inhibit voltage-gated sodium chan-
nels in nervous fibres. This inhibition occurs in a man-
ner that is both time dependent and voltage dependent 
and results in an increased threshold for activating the 
action potential, reducing the propagation of the electric 
impulse along the nerve fibres with complete block of 
their function. The most rapid onset but the shortest du-
ration of action occurs after intrathecal or subcutaneous 
administration of local anesthetics. These differences
in the onset and duration of anesthesia and analgesia 
are due in part to the particular anatomy of the area of 
injection, which will influence the rate of diffusion and 



vascular absorption and, in turn, affect the amount of 
local anesthetic used for various types of regional anes-
thesia(11). This study aimed to investigate the postoper-
ative pain management effects of two different dosages 
of bupivacaine, which is a long-acting local anesthetic 
agent, that we administered after the PNL operation we 
carried out for kidney stone treatment; the literature was 
reviewed, and the effectiveness of local anesthetics in 
similar studies were analyzed.

PATIENTS AND METHODS
Study population
The study included 60 patients over the age of 18 be-
tween January 2015 and April 2016 who were given 
subcostal single percutaneous entry at the urology 
clinic of Cumhuriyet University Research and Appli-
cation Hospital with body mass index of 35 kg/m2 or 
lower, with a stone burden of lower than 900 mm2, with 
an operation duration of shorter than 3 hours whose 
one-sided kidney interventions were planned. The study 
excluded patients with coagulation disorders, heart, 
respiration or kidney diseases, bupivacaine allergies, 
those with supracostal or multiple percutaneous entry, 
those given bilateral simultaneous PNL, and those who 
did not agree to participate. This study was conducted 
with the approval of Cumhuriyet University Clinical 
Research Ethics Board (decision no: 2015-01/01) and 
by informing the patients in written and verbal form. 
All procedures performed in studies involving human 
participants were in accordance with the ethical stand-
ards of the institutional research committee and with the 
1964 Helsinki declaration and its later amendments or 
comparable ethical standards.

Study design
This was a single-center, prospective, randomized-con-
trolled, and double-blind study. The cases were ran-
domly distributed into 3 groups of 20 people with the 
method of sealed envelopes. While the first and sec-
ond group were planned to receive bupivacaine (Mar-
caine; Zentiva, Kırklareli, Turkey) at rates of 0.5% (100 
mg/20 ml) and 0.25% (50 mg/20 ml) respectively, the 
third group was planned to receive a placebo agent (sa-
line) to preserve the doubly blinded nature of the study. 
We named the groups as: Group High dose Bupivacaine 
(HB), Group Low dose Bupivacaine (LB) and Group 
Placebo Agent (PA).
Anesthesia 
Anesthesia was induced (propofol 2–3 mg/kg, fentanyl 
1 µg/kg, rocuronium 0.5 mg/kg IV) followed by en-
dotracheal intubation. Controlled ventilation was pro-
vided with oxygen, nitrous oxide (50:50), sevoflurane 
(2% dial setting), 1 L/minute fresh gas flow. 
Surgical technique
Renal capsule – skin distances of all patients were 
measured in their preoperative unenhanced computer 
tomography. After the PNL operation was carried out 
under general anesthesia, 20 Fr Malecot-nephrostomy 
catheters were placed. In the first and second groups; 
before removing the nephrostomy sheath, infiltration 
was made using a 25-gauge spinal anesthesia needle in 
a homogenous way from the renal capsule to the skin 
for 5 ml in each of the 4 quadrants right near the ne-
phrostomy tract. Attention was paid for the needle to 
enter in parallel to the nephrostomy tract and perpen-
dicular to the skin, as much as the renal capsule – skin 
distance. The third group was not given any local anes-
thetic agents (Figure 1).

Table 1. Preoperative signs of the individuals in the groups

    Group HB n:20 Group LB n:20 Group PA n:20 p

Age Mean ± SD (Min - Max)  51.9 ± 10.5 (33 – 68) 50.7 ± 7.8 (40 – 64) 44.1 ± 13.4 (26 – 75) 0.059
Gender (n) Male  11  12  10  0.817
  Female  9  8  10 
Body Mass Index Mean ± SD (Min - Max) 29 ± 4.9 (19 – 39.5) 28.5 ± 5.8 (21.3 – 47.2) 28.8 ± 5.1 (21.3 – 40.8) 0.954
Stone burden (mm2) Mean ± SD (Min - Max) 428 ± 224 (160 – 897) 399 ± 192 (134 – 899) 376 ± 244 (90 – 898) 0.531
Stone Hounsfield Mean ± SD (Min - Max) 1162 ± 366 (340 – 1730) 1115 ± 398 (288 – 1781) 1058 ± 375 (320 – 1532) 0.687
Operation side Right  8  12  11  0.420
  Left  12  8  9 
Stone opacity Opaque  18  20  18  0.343
  Non-opaque  2  0  2 
Stone location Upper calyx  0   1  0  0.316
  Middle calyx  0  3  1 
  Lower calyx  7  5  9 
  Renal pelvis  13  11  10 

Abbreviations: SD, Standard deviation; Min, Minimum; Max, Maximum; n, number; HU,hounsfield unit.

    Group HB  Group LB  Group PA  p

Operation time Mean ± SD (Min - Max) 63.6 ± 24.6 (35 – 120) 61.4 ± 17.8 (30 – 90) 74.8 ± 35.4 (30 – 165) 0.251
Fluoroscopy time (second)  253.1 ± 157.5 (89 – 792) 251.8 ± 127.2 (92 – 580) 290.0 ± 195.6 (45 – 900) 0.702
Creatinine change (mg/dL)  0 ± 0.2 (-0.3 – 0.3) 0 ± 0.2 (-0.3 – 0.4) 0 ± 0.2 (-0.5 – 0.2) 0.291
Hemoglobine change (g/dL)  -1.1 ± 1.0 (-4.0 – 0) -1.4 ± 0.9 (-3.1 – 0.6) -1.4 ± 1.3 (-5.3 – 0.1) 0.487
Nephrostomy removal time (day)  3.0 ± 0.5 (2.0 – 4.0) 3.3 ± 0.5 (3.0 – 4.0) 3.3 ± 0.6 (3.0 – 5.0) 0.126
Hospitalization time (day)  3.6 ± 0.8 (3.0 – 6.0) 3.9 ± 0.9 (3.0 – 7.0) 4.2 ± 1.1 (3.0 – 6.0) 0.090

Abbreviations: SD, Standard deviation; Min, Minimum; Max, Maximum.

Table 2. Perioperative signs of the individuals in the groups
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Outcome assessment
Postoperative pain levels at rest were assessed using 
the Visual Analogue Scale (VAS), and dynamic VAS 
(DVAS) was used to assess the level of pain during 
coughing and deep breathing. The patients were asked 
to evaluate their pain with VAS and DVAS under the 
supervision of our clinical nurses who were blind to the 
study. On a need-basis, the suitable analgesic was given 
to the patient in the following way: if the greater of the 
VAS or DVAS scores is higher than 4 (≥ 5), 1mg/kg 
tramadol (Contramal; Abdi İbrahim, Istanbul, Turkey), 
and if it is lower than 5, 50 mg diklofenac (Dikloron; 
Deva, Tekirdağ, Turkey) were given. The maximum 
dosage was determined as 400 mg/day for tramadol and 
150 mg/day for diclofenac.
In addition to the patients’ sociodemographic informa-
tion, localization of their stones, stone load, operation 
time, fluoroscopy duration, preoperative hemoglobin 
and creatinine values, and VAS and DVAS scores in the 
2nd, 4th, 6th, 8th, 12th and 24th hours were recorded. 
Time of the first analgesic use, analgesic requirement, 
amount of analgesics administered, and concomitant 
analgesic doses were also recorded. Postoperative com-
plications were assessed according to the Modified Cla-
vien Classification.

The data obtained in our study were coded into the 
SPSS 22.00 software, and in the analysis of the data; 
when normal distribution assumptions were satisfied 
(Kolmogorov-Smirnov), for difference analyses, F Test 
was used in variables with more than two groups and 
independent samples t-test was used for variables with 
two groups; when normal distribution assumptions were 
not satisfied, Kruskal-Wallis Test was used in variables 
with more than two groups and Mann-Whitney Test 
was used in variables with two groups. In the difference 
analyses of categorical variables, the Chi-Squared test 
of association was used. The statistical analyses were 
interpreted in a 95% confidence interval.

RESULTS
No significant differences were found in terms of age, 
BMI, stone size and placement among the 3 groups con-
sisting of sixty patients including thirty-three men and 
twenty-seven women. Table 1 shows the distribution 
and demographic data of the groups. The mean dura-
tions of operation for the groups were 63.6, 61.4 and 
74.8 minutes respectively, while the mean fluoroscopy 
durations were calculated respectively as 253.1, 251.8 
and 290 seconds. No significant differences were found 
among the groups in terms of operation and fluoroscopy 

    Group HB  Group LB  Group PA  p

VAS2  Mean ± SD (Min - Max)  3.3 ± 3.0 (0 – 9) 4.5 ± 2.9 (0 – 10) 6.5 ± 2.8 (0 – 10) 0.004*
VAS4 Mean ± SD (Min - Max)  3.1 ± 3.0 (0 – 9) 3.2 ± 2.7 (0 – 10) 3.9 ± 2.3 (0 – 7) 0.567
VAS6 Mean ± SD (Min - Max)  2.6 ± 2.5 (0 – 7) 2.8 ± 2.2 (0 – 8) 3.8 ± 3.0 (0 – 10) 0.327
VAS8 Mean ± SD (Min - Max)  2.0 ± 1.7 (0 – 6) 2.2 ± 2.3 (0 – 9) 2.7 ± 2.6 (0 – 9) 0.810
VAS12 Mean ± SD (Min - Max)  1.1 ± 1.0 (0 – 3) 1.7 ± 2.0 (0 – 8) 1.3 ± 1.3 (0 – 4) 0.795
VAS24 Mean ± SD (Min - Max)  0.7 ± 0.7 (0 – 2) 1.0 ± 1.2 (0 – 4) 0.8 ± 1.2 (0 – 3) 0.626
DVAS2 Mean ± SD (Min - Max)  3.9 ± 3.1 (0 – 9) 5.0 ± 2.9 (0 – 10) 7.3 ± 2.8 (0 – 10) 0.002*
DVAS4 Mean ± SD (Min - Max)  3.8 ± 3.3 (0 – 10) 3.9 ± 2.8 (0 – 10) 5.0 ± 2.4 (0 – 9) 0.273
DVAS6 Mean ± SD (Min - Max)  3.3 ± 2.8 (0 – 8) 3.9 ± 2.3 (0 – 9) 4.7 ± 3.0 (1 – 10) 0.261
DVAS8 Mean ± SD (Min - Max)  2.7 ± 1.9 (0 – 7) 3.1 ± 2.5 (0 – 10) 3.7 ± 2.5 (0 – 10) 0.437
DVAS12 Mean ± SD (Min - Max)  1.8 ± 1.0 (0 – 4) 2.4 ± 2.1 (0 – 9) 2.4 ± 1.3 (0 – 5) 0.430
DVAS24 Mean ± SD (Min - Max)  1.2 ± 1.1 (0 – 3) 1.6 ± 1.4 (0 – 4) 1.3 ± 1.6 (0 – 4) 0.679

Table 3. VAS and DVAS values of the groups

Abbreviations: VASx, Visual Analogue Scale score at time “x”; DVASx, Dynamic Visual Analogue Scale score at time “x”; SD, Stand-
ard deviation; Min, Minimum; Max, Maximum; *p < 0,05, significant.

Figure 1. Bupivacaine infiltration near the nephrostomy tract, into 4 quadrants
(A: Marking 4 quadrants around the renal capsule; B, C, D, E: 5ml bupivacaine infiltration into the quadrants; F: fixation of nephroure-
terostomy to the skin with no. 1 silk suture)

Bupivacain effect on percutaneous nephrolithotomy – Dundar et al.



durations (P > .05). While no difference was observed 
among the groups in preoperative and postoperative he-
moglobin and serum creatinine values, removal of ne-
phrostomy catheters and hospital discharge times were 
found similar. The perioperative data of the patients are 
summarized in Table 2.
When the pain levels of the patients were analyzed us-
ing VAS and DVAS in the 2nd, 4th, 6th, 8th, 12th and 
24th hours, significant differences were found only in 
the values measured in the 2nd hour, and no significant 
difference was found in values measured at other times 
(Table 3). 
The mean usage of diclofenac in case the greater of 
the VAS and DVAS scores was < 5 was found as 42.1, 
37.5 and 35.0 mg respectively in the groups HB, LB 
and PA. In case the greater of the VAS or DVAS scores 
was ≥ 5, the mean tramadol usage was found 52.4, 83.6 
and 100.6 mg in the groups. No significant difference 
was found between the diclofenac and tramadol usage 
amounts in the groups (respectively p = .543, p = .066). 

However, a statistically significant difference was 
found in the numbers of patients using tramadol among 
the groups (p = .029). While 17 patients in Group PA 
and 16 in Group LB needed analgesics to require trama-
dol, only 10 patients were given tramadol in Group HB.
In terms of analgesic implementation frequency and the 
time of applying the first analgesics, there was a signif-
icant difference (respectively p = .002, p = .033). In the 
subgroup analysis in terms of analgesic implementation 
frequency while differences were found between the 
Groups HB and PA (p1-3 = .002) and the Groups LB 
and PA (p2-3 = .009), no difference was found between 
the Groups HB and LB (p1-2 = .640). In terms of the 
first time of analgesic implementation, there were dif-
ferences between the Groups HB and PA (p1-3 = .009) 
and the Groups HB and LB (p1-2 = .047), but not be-
tween the Groups LB and PA (p2-3 = .557) (Table 4).
Comparison of postoperative complications in terms of 
the Modified Clavien Classification between the groups 
did not indicate any significant difference (p > 0.05).

       Group HB  Group LB  Group PA  p

Analgesic implementation frequency Mean ± SD (Min - Max)  1.40 ± 0.82 (0 – 3) 1.60 ± 1.05 (0 – 4) 2.35 ± 0.88 (1 – 5) 0.002*
First analgesic implementation time (min) Mean ± SD (Min - Max) 86 ± 98 (25 – 360) 44 ± 21 (20 – 100) 40 ± 18 (15 – 100) 0.033*

Table 4. Analgesic implementation frequency and first analgesic implementation time (min) of the groups

Author  Anesthetic VAS / DVAS  Groups:            (n) Analgesic agent Outcomes  Effect  Result
Year  Dose Times  Applications        

Ugras  R 2, 6, 24  1: 30 ml R        16 Metamizole  VAS 6 / PEF 2, 6 : (+)
2007 (13) 0.02 %   2: 30 ml S            18   FAT   :(+)  (+)
         TAA  : (+)
         AAF  : (+)    
     
Haleblian B 2, 4, 24, 48  1: 1.5 mg/kg B         10 Narkotic  VAS  : (-)  (+/-)
2007 (14) 0.25 %   2: 60 ml S            12   TAA  : (-)    
         
Jonnavithula B
2009 (15) 0.25 % 2, 4, 6, 8, 10, 12, 14,  1: 20 ml B            20 Tramadol  VAS  : (+)  (+)
   16, 18, 20, 22, 24 / Same 2: none            20   FAT  : (+)
         TAA  : (+)
         AAF  : (+)   
Parikh  B 0, 0.5, 1, 1.5, 2, 4, 6,  1: 20 ml B            30 Tramadol  FAT  : (+)  (+)
2011 (16) 0.25 % 8, 12, 16, 20, 24 / Same 2: 20 ml S            30   TAA  : (+)    
         AAF  : (+) 
Parikh  R 0, 0.5, 1, 1.5, 2, 4, 6, 8,  1: 10 ml R            30 Tramadol  VAS  : (+)  (+)
2013 (17) 0.25 % 12, 16, 20, 24 / Same 2: 10 ml S            30   FAT  : (+)
         TAA  : (+)  
         AAF  : (+) 
Tüzel  L 2, 4, 6, 8, 12, 24 1: 75 mg/30 ml L      23 Meperidine  VAS  : (-)  (-)
2014 (18)  0.25 %  2: 30 ml S            23   FAT  : (+)
         TAA  : (-)
         AM  : (-) 
Gokten  L 6, 24  1: (SP) 20 ml S+P     20 Meperidine  VAS  : LP (+)
2011 (20) 0.25 %   2: (LP) 20 ml L+P    20   AAF  : LP (+) Levobupivakin + parasetamol
     3: (LS) 20 ml L+S    20   MOB  : LP (+)  (+)
         TAA   LP (+)    
    
Parikh  R 0.5, 1, 1.5, 2, 4, 6, 8,  1: (R) 20 ml R +       30   VAS/DVAS  : Rm (+)  
2013 (21) 0.25 % 12, 16, 20, 24 / Same 0.5 ml distile water Tramadol  FAT  : Rm (+) Ropivakain + morphine
     2: (Rm) 20 ml R +   30   AAF  : Rm (+)  (+)
      0.5 ml (5 mg) m   TAA  : Rm (+)   
Nirmala  B 4, 8, 12, 16, 20, 24 1: (B) 20 ml B          20 Tramadol  VAS/DVAS  : Bb (+)
2015 (22) 0.25 %   2: (Bb) 20 ml B        20   AAF   : Bb (+) Bupivacaine + buprenorphine 
     + 100 µg b    TAA  :Bb (-)  (+)
       

Abbreviations: B, Bupivacaine; R, Ropivacaine; L, Levobupivacaine; S, Salin; P, Parasetamol; m, morphine; b, buprenorphine; TAA, Total analgesic amount; 
AAF, Analgesic administration frequency; FAT, First analgesic administration time; MOB, mobilization; AM, Ambulation time; PEF, Peak expiratory flow; (+), 
Effective; (-), Not effective; (+/-), Partially effective

Table 5. Studies on activity of a local anesthetic agent in similarity to our study
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DISCUSSION
Postoperative pain is an outcome of the inflammation 
that occurs as a result of tissue damage, and manage-
ment of this pain is a critical component of the opera-
tion(12). While narcotic analgesics are one of the main 
options for postoperative pain management, their usage 
for analgesia is limited after major surgical interven-
tions due to their adverse effects. Thus, narcotic analge-
sics that are accepted as a standard option in treatment 
of acute postoperative pain are now being replaced by 
the method of multimodal analgesia. With the help of 
this approach, synergic effects are obtained by the usage 
of different drugs that influence the central and periph-
eral nervous systems. Additionally, lower amounts of 
side effects may be achieved in comparison to analgesia 
using a single agent(13). Since Ugras et al.’s(14) first anal-
gesic application with ropivacaine in the percutaneous 
tract to our time, similar studies have been conducted 
with different local anesthetics. Most of these studies in-
vestigated the activity of a single molecule(14-19). Parikh 
et al. compared the activities of bupivacaine and ropi-
vacaine in 2014(20). In addition to these, there are also 
studies that measured the activities of local anesthetic 
substances in combination of added molecules (such as 
paracetamol, morphine, buprenorphine)(21-23). A large 
part of the studies that involved administration of local 
anesthetic agents into the nephrostomy tract used the lo-
cal anesthetic with long-lasting effects bupivacaine and 
its 0.25% concentration. While this molecule’s positive 
effects by administration into the percutaneous entrance 
pathway are known in general, its 0.5% form was not 
administered into the nephrostomy tract, and there is a 
dearth of data on which concentration is effective or if 
so, which is more effective.
The studies in the literature investigating the activity 
of a local anesthetic agent are summarized in Table 5. 
In a study where 0.02% ropivacaine was applied to the 
nephrostomy tract and the skin and methimazole was 
used as a recovery analgesic on 34 patients, in the group 
given local anesthesia, the VAS values and total analge-
sic amounts were lower in the 6th hour, the first time of 
analgesia was later, and analgesia application frequency 
was lower. It was also asserted that parenteral methima-
zole administration in combination with ropivacaine 
application to the surgical area decreased postoperative 
pain and the amount of analgesics used, and addition-
ally, it improved respiration by increasing peak expira-
tory flow(14). In another study, in a series of 22 patients 
where bupivacaine was applied to the postoperative 
nephrostomy tract, the VAS values and total analge-
sic amounts did not differ in comparison to the control 
group, but there was a tendency found in the patients in 
the local anesthetic group in terms of lowered usage of 
narcotic anesthetics(15). In similar studies where 0.25% 
bupivacaine was administered to the nephrostomy tract 
in which recovery analgesia was achieved with 1 mg/
kg intravenous tramadol; in patients with bupivacaine 
administration, VAS scores were lower, first analgesia 
time was later, total analgesics amount and analgesia 
frequency were lower(16,17). Similar results were reached 
with 0.25% ropivacaine applied to the nephrostomy 
tract in combination with ultrasound(18). In another 
study with 46 patients investigating the activity of lev-
obupivacaine where recovery analgesia was achieved 
with meperidine; the time of first analgesia was found 
to be later in comparison to the control group, no signif-

icant difference was found between the group in terms 
of VAS scores, total analgesic amounts and ambulation 
time(19).
Among the 6 studies where local anesthetic agents were 
applied singly and analyzed for activity, 3 used bupiv-
acaine, 2 used ropivacaine and 1 used levobupivacaine, 
while bupivacaine was always used in a concentration 
of 0.25%. The 2nd hour VAS and DVAS scores of the 
first group with 0.5% bupivacaine concentration and the 
second group with 0.25% bupivacaine concentration in 
our study were found significantly lower than those 
in the third group with no intervention. On the other 
hand, no significant differences were found among the 
groups in terms of VAS and DVAS scores measured 
after the 2nd hour. In addition to studies that showed 
local anesthetic substance infiltration into the PNL tract 
did not affect VAS scores(15,19), there are also those that 
reported significant decreases in VAS scores (16,18). In 
Ugras et al.’s study, only the VAS in the 6th hour was 
found significantly lower(14). In this study, the VAS and 
DVAS scores were mostly lower in the groups given 
bupivacaine, but the difference was statistically signifi-
cant only in the VAS scores measured in the 2nd hour.
In most studies where a single local anesthetic sub-
stance is infiltrated into the nephrostomy tract, data 
were presented towards lowered total analgesics re-
quirement(14,16-18). In two similar studies, no significant 
change was found in the total analgesic amounts used 
in the postoperative period as a result of local anesthetic 
infiltration(15,17). The difference among the groups in our 
study was found insignificant in terms of the amounts 
of diclofenac and tramadol used. What is noteworthy 
here is that diclofenac usage decreased and tramadol us-
age increased along the way from Group HB to Group 
PA. The patients given 0.5% bupivacaine infiltration re-
quired almost half of the tramadol given to the patients 
to whom no infiltration was given. Additionally, there 
was a tendency for lower tramadol requirement for pa-
tients given the higher concentration of bupivacaine. 
Another interesting issue in our study was that the dif-
ference among the groups in terms of the patients who 
required tramadol was found to be statistically signifi-
cant. By giving bupivacaine in a concentration of 0.5%, 
fewer patients (17 versus 10 patients) needed narcotic 
analgesics.
There are data suggesting that the first analgesic agent 
is administered in a later postoperative period with local 
anesthetic substance infiltration into the percutaneous 
tract (14,16-19). In this study, when bupivacaine was 
given in the concentration of 0.5%, the first analgesic 
administration time was found to be significantly later. 
However, when bupivacaine was given in the dosage of 
0.25%, while this time was later than the control group 
(as in the dosage of 0.5%), the difference was not statis-
tically significant.
In a study that compared the administration of 0.25% 
bupivacaine and 0.25% ropivacaine into the nephros-
tomy tract with the guidance of ultrasonography, it was 
found that the VAS scores in the 6th and 8th hours were 
significantly lower and the times of first analgesia were 
significantly later in the group given ropivacaine. While 
the total amount of analgesics and analgesia frequency 
were lower in the group given ropivacaine, the differ-
ence between this group and the group given bupiv-
acaine was not found statistically significant (20).
In addition to the infiltration of a local anesthetic agent 
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into the percutaneous tract, studies where these are com-
bined with different molecules also reported in general 
that VAS and DVAS scores were lower, the first time 
of analgesia was later, and the total analgesics amount 
and analgesia frequency were lower(21-23).
There are also studies demonstrating that intercostal or 
paravertebral blockage with bupivacaine and thoracic 
paravertebral blockage with levobupivacaine applied 
for pain management after PNL increased patient sat-
isfaction, decreased usage of narcotic analgesics, and 
achieved good perioperative analgesia with minimal 
side effects(24-26). 
The limitation of our study was that we included pa-
tients with single punctures with a single nephrosto-
my tube, thus being unable to evaluate the efficacy of 
our study when more than one puncture was involved. 
Moreover, other long-acting agents with different doses 
would be likely to provide further benefit and should 
be evaluated.

CONCLUSIONS
Our study reached the conclusion that bupivacaine, 
which is a local anesthetic agent with long-lasting ef-
fects, decreased the pain scores only in the second 
postoperative hour. While no significant difference was 
found among the groups in terms of the total amount 
of analgesics used, there was a tendency to need low-
er amounts of narcotic analgesia in patients provided 
with the higher concentration of bupivacaine. The an-
algesic administration frequency was reduced signifi-
cantly in both dosages of bupivacaine. Moreover, with 
the 0.5% concentration of bupivacaine, fewer patients 
(50%) needed narcotic analgesia, and their first time of 
analgesia was found to be significantly later. In conclu-
sion, administrating bupivacaine at a 0.5% rate around 
the nephrostomy tract immediately after surgery was 
demonstrated to be more effective than lower dose bu-
pivacaine.
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