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Abstract 

Introduction and Aim: Percutaneous nephrolithotomy (PCNL) has become the GOLD standard for the 

management of renal calculi. But pain in the immediate post-op period especiallyin institutions where 

Standard PCNL is still being done as a routine, can be quite severe, requiring opioid administration. 

Intercostal Nerve Blockade (INB) is an effective way to optimize pain control and to reduce the need for 

opioid administration in the post-operative period in such patients. We aimed to evaluate the role of INB 

in Standard PCNL in terms of post-operative analgesia requirement, speed of mobilization and total 

duration of inpatient stay.  

Methods: 60 patients undergoing elective standard PCNL were divided into Study group or Group S 

(0.25% bupivacaine infiltration) and Control group or Group C (without infiltration). Percutaneous INB 

was done in the study group at the end of the procedure prior to the patient being turned supine. The 

three intercostal nerves supplying the dermatomes within which the incisions were made were blocked. At 

each site, 5 ml of 0.25% bupivacaine in group S was infiltrated. Postoperative pain was assessed by 

visual analogue scale (VAS) at rest {score between 0 and 10} and dynamic visual analogue scale (DVAS) 

during deep breathing and coughing {score between 0 and 10} every 4 hours for first 24 hours. 

Intravenous tramadol was given as rescue analgesia when VAS score was >4. Time to first rescue 

analgesic and total amount of tramadol required in first 24 hours were noted.  

Results: VAS and DVAS scores in Group S were significantly lower (p <0.05) than Group C till first 16 

hours. Mean time to first rescue analgesia in Group S was significantly longer (9.07 hrs. v/s 1.50 hrs.). 

And total consumption of tramadol in first 24 hours was also significantly less in Group S compared to 

Group C (58.06mg v/s 132.76mg).  

Conclusion: Intercostal nerve block is an easy, safe and inexpensive method of analgesia and provides 

effective postoperative analgesia after standard PCNL. 

Keywords: PCNL, Intercostal Nerve Blockade, Post-operative pain scores. 
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Introduction: 

Renal Stones are relatively common and have a 

high rate of recurrence with 50% of patients 

developing recurrent stones in next 10 years
[1,2]

. 

Currently Percutaneous nephrolithotomy (PCNL) 

is the treatment of choice for large kidney stone 

burden as well asstaghorn calculus as it offers 

better stone free rates than Shock Wave 

Lithotripsy (SWL) and lower morbidity than open 

stone surgery
[3,4]

. The techniques used in PCNL 

have improved drastically with miniaturization of 

instruments and use of laser lithotripters leading to 

improved post-operative pain profile. Many 

studies have reported on the benefit of decreasing 

the size of the nephrostomy tubes used and 

tubeless surgeries
[5]

. But in Standard PCNL, still 

with the use of bigger dilators and Amplatz 

sheath, post-operative pain can be quite severe. 

Pain usually arises due to dilatation of renal 

capsule and renal parenchyma, extra vasation of 

fluid and indwelling nephrostomy tube. And it 

cannot be overemphasized that adequate analgesia 

in the postoperative phase not only decreases 

complications but also facilitates faster recovery. 

Intercostal nerve blockade (INB), a well-

established form of regional anesthesia offers 

another option to decrease morbidity, analgesic 

requirements and hospitalization time post PCNL. 

 

Aim 

Through present study, we sought to evaluate the 

role of inter costal nerve blockade in Standard 

PCNL in terms of post-operative recovery, 

analgesia requirement, speed of mobilization and 

inpatient stay. 

 

Materials and Methods 

The study was conducted on patients who 

underwent Standard PCNL for urolithiasis in our 

department. A prospective cohort study was 

conducted on 60 patients aged between18 to 60 

years. Institutional ethical approval and informed 

consent were obtained. Patients were divided in 

two groups, group S or study group (0.25% 

bupivacaine infiltration) consisting of 31 patients 

and group C or control group (without infiltration) 

consisting of 29 patients. 

Exclusion criteria: Patients with a history of local 

anesthetic allergy, patients who required more 

than one puncture, patients who required 

supracostal puncture, patients with significant 

residual stones, patients having a psychiatric 

disorder or a history of alcohol or substance 

abuse, any cognitive disorder (i.e. dementia, 

Alzheimer’s disease) or additional oncological 

disease were excluded. 

PCNL was performed with single infracostal 

puncture. Standard 30 Fr Amplatz sheath and 

dilator set were used. 16 Fr Nephrostomy tube 

was placed in all patients at the end of the   

procedure. Analgesia in the form of opioids or 

NSAIDs was avoided during the entire procedure. 

The three inter costal nerves supplying the 

dermatomes within which the incisions were made 

were blocked with 5 ml of 0.25% bupivacaine 

each in group S while in control group no 

infiltration was done. Postoperative pain was 

assessed by visual analogue scale (VAS) at rest 

{score between 0 and 10} and dynamic visual 

analogue scale (DVAS) during deep breathing and 

coughing {score between 0 and 10} every 4 hours 

for the first 24 hours. In visual analogue scale, 0 

means no pain and 10 means maximum 

intolerable pain. When VAS score was>4, 

intravenous tramadol was given in a dose of 1 

mg/kg as a rescue analgesic. The total requirement 

of tramadol within 24 hours and any side effects 

such as nausea, vomiting, and sedation were 

noted. 

The data collected included operative time, post-

operative pain scores, post-operative analgesic 

requirements, inpatient stay and other 

demographic details. The patient pain scores and 

analgesic requirements as well as data concerning 

time to mobilization and hospital stay were 

entered into an Excel spreadsheet. 

 

Statistical Analysis 

Statistical analysis was performed using SPSS 

version 22. Data were expressed as mean with 
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95% confidence intervals (CIs) for continuous 

variables. Comparison of continuous variables 

was done using independent t-test with two tail 

significance. Categorical variables were compared 

using chi-square tests. “P” value < 0.05 was 

considered significant. 

 

Results 

60 patients that underwent Standard PCNL were 

part of the study. 31 patients were included in 

Group-S whereas 29 patients were included in 

Group C. There were no dropouts or exclusions in 

the study. Table1 shows the group Sex Cross-

tabulation where both the groups were 

comparable. Table 2 shows group statistics 

regarding age, weight of the patients as well as the 

operative time for both the study and control 

group. On statistical analysis, no statistically 

significant difference was noted between the 

groups. Table 3 shows VAS and DVAS scores 

calculated at 4 hourly intervals for the first 24 

hours. Scores were noted to be low at each 

interval for Group S compared to Group C but 

were statistically significant only till 16hours 

(p<0.05) Mean time of first demand of pain killer 

was also significantly less (p <0.05) in study 

group with mean time of first demand being at 

9.0±4.5 hours compared to 1.5±1.4 hours in the 

control group while total demand of pain killer in 

first 24 hours was also significantly less, being 

58.06±41.02mg in study group and 

132.76±30.69mg in the control group. Total 

duration of stay was also found to be significantly 

less in the study group compared to control group 

(3.77±0.6 days vs. 4.72±0.6 days) because of 

early mobilization of the patient in the post-

operative period. 

 

Table 1:  Cross Sex Tabulation 

 Sex  

Total 

Pearson Chi- Square test 

Male Female P value 

Group S    

 

Group C        

 

Count 

26 (83.9%) 5(16.1%) 31  

 

0.908 
24(82.8%) 

 

5(17.2%) 

 

29 

 

Total  50(83.3%) 10(16.7%) 60 

 

Table 2: Group Statistics 

 Group No. of 

patients 

Mean Std. Deviation t-test for Equality of means 

P value 

Age  (years)                 S                     

C 

31 

29 

43.65 

44.69 

10.301 

13.893 

0.741 

Weight (kg)     S                       

C 

31 

29 

61.42 

61.90 

10.604 

10.567 

0.862 

Operative Time 

(min)  

S                        

C 

31 

29 

63.71 

69.31 

23.769 

21.577 

0.344 

 

Table 3: Group Statistics 

                                              Group N Mean t-test for Equality of Means 

P value 

VAS 4Hr                                     S                                               

                                                    C                                            

31 

29 

2.81 

8.07 

.000 

 8Hr                                             S 

                                                    C 

31 

29 

4.48 

5.86 

.005 

12 Hr                                           S 

                                                    C 

31 

29 

3.84 

5.45 

.026 

16 Hr                                           S 

                                                    C 

31 

29 

3.52 

4.45 

.038 

20 Hr                                           S 

                                                    C 

31 

29 

3.35 

5.38 

.590 

24 Hr                                           S 31 2.94 .172 
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                                                    C 29 3.72 

DVAS 4 Hr                                 S 

                                                    C 

31 

29 

3.48 

8.79 

.000 

8Hr                                              S 

                                                    C 

31 

29 

5.45 

6.41 

.029 

12Hr                                            S 

                                                    C 

31 

29 

4.55 

6.24 

.047 

16Hr                                            S 

                                                    C 

31 

29 

4.13 

4.97 

.049 

20Hr                                            S 

                                                    C 

31 

29 

4.06 

5.86 

.112 

24Hr                                            S 

                                                    C 

31 

29 

3.35 

3.76 

.195 

Mean time of demand               S 

of 1
st
pain killer (Hrs.)              C    

26 

29 

9.07 

1.50 

.001 

Total Demand of pain killer     S 

(mg)                                            C 

31 

29 

58.06 

132.76 

.002 

Total duration of stay (days)    S 

                                                    C 

31 

29 

3.77 

4.72 

.001 

 

Discussion 

Since the time first percutaneous stone extraction 

was done by Fernström & Johannson
[6]

, there has 

been drastic improvement in PCNL techniques 

with recent innovations like miniperc
[7,8,9]

, 

microperc and ultra-miniperc. Skin incisions have 

become smaller, smaller amplantz sheaths and 

laser lithotripters are being used for stone 

clearance. But in many Government institutions 

Standard PCNL is still being practiced with 

standard dilator set and 30 Fr Amplantz sheath 

and post-operative pain can be severely disabling. 

Several techniques have been used for 

optimization of pain control post PCNL. Trivedi 

et al
[10]

 reported use of inter pleural block for 

PCNL with 0.5 % bupivacaine and found that the 

mean duration of pain relief was for 10 hrs while 

Jonnavithula et al
[11]

 studied the efficacy of 

peritubal local anesthetic infiltration in alleviating 

postoperative pain in PCNL and showed 

decreased pain scores with infiltration of the 

nephrostomy tract with 0.25% bupivacaine. 

Tubeless PCNL is also being used in selected 

group of patients with stone burden <3 cm, single 

tract access, no significant residual stones, no 

significant perforation, minimal bleeding, and no 

requirement for a secondary procedure with 

significant reduction of pain scores post-

operatively
[5]

. Other option being used is INB. 

The use of INB has been described in the wider 

literature for over 50 years. It is simple to perform 

and has been shown to reduce analgesic 

requirements and inpatient stay in a variety of 

operative scenarios, such as thoracic and cardiac 

surgery. Use of INB in urology has been reported 

with good effect in some studies for open flank 

incisions and renal transplant surgery 
[12,13]

. 

Haleblian et al
[14]

 showed reduced rescue 

analgesic requirement with 0.25 % bupivacaine 

skin infiltration but no significant difference in 

pain scores while Viney et al
[15]

 did a comparative 

cohort study for perioperative Inter costal nerve 

blockade in PCNL and concluded that it 

significantly improves pain scores. Parikh et al
[16]

 

demonstrated higher duration of analgesia with 

ropivacaine infiltration of peritubal tract compared 

to bupivacaine (10.54 hrs. vs. 7.1 hrs.).Here, in 

our study we have evaluated the efficacy of inter 

costal nerve block with use of 0.25 % bupivacaine 

in cases where Standard PCNL was done and 

found that the results were comparable to Viney et 

al study where INB provides effective analgesia in 

immediate post-operative period with significantly 

lower pain scores and significantly higher mean 

time for first rescue dose of analgesia (9.07 hrs. 

vs. 1.5 hrs.).  Total demand of pain killers in first 

24 hours was also assessed and found to be 

significantly less in Study group compared to 

control group. There were no complications noted 

in post-operative period attributable to INB itself.  



 

Dr A T Rajeevan et al JMSCR Volume 06 Issue 02 February 2018  Page 34 
 

JMSCR Vol||06||Issue||02||Page 30-35||February 2018 

Limitations of our study were that we included 

only patients with single puncture and single 

nephrostomy tube, thus being unable to evaluate 

efficacy of INB in complex cases with multiple 

punctures with multiple nephrotomies placement. 

So we advocate a suitably powered prospective 

study to explore the value of INB further. 

 

Conclusion 

Our randomised controlled study for evaluating 

the role of inter costal nerve blockade in Standard 

PCNL in terms of post-operative recovery, 

analgesia requirement and speed of mobilization 

suggested that INB in a standard PCNL with 

larger skin incision and bigger Amplatz sheath 

and tract dilators provides an easy, safe and 

inexpensive method of analgesia and significantly 

improves post-operative pain scores. We also 

concluded that this practice led to significantly 

reduced analgesic and opioids requirements and 

longer pain free period without any adverse 

effects attributable to INB itself. The technique is 

easy to learn and uses both palpation of bony 

landmarks and fluoroscopy to aid delivery of 

anesthetic. So, INB with bupivacaine infiltration 

may be recommended as a routine in all 

institutions where Standard PCNL is being 

practiced to optimize pain control. 
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