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Background: Percutaneous nephrolithotomy (PCNL) is the treatment of choice for large renal calculi, staghorn calculi and calculi which fail 
treatment with extracorporeal shockwave lithotripsy and ureteral endoscopy. Hence; the present study was planned to compare the efficacy of 
spinal and general anaesthesia for patients undergoing percutaneous nephrolithotomy. Subjects and Methods: A total of 40 patients were 
included in the present study and were broadly divided into two study groups as follows: Group A: Included patients who underwent 
percutaneous nephrolithotomy under spinal anaesthesia; Group B: Included patients who underwent percutaneous nephrolithotomy under 
general anaesthesia. In both the study group patients, their respective type of anaesthesia was delivered. Percutaneous nephrolithotomy was 
carried out in all the patients. During the procedure, hemodynamic parameters were monitored. Patients were called for follow-up at regular 
intervals. Results: Non- significant results were obtained while comparing the occurrence of intraoperative complications in between subjects 
of group A and group B respectively. Mean hospital stay was 9 days for the subjects of group A and 13 days for the subjects of the group B. 
Significant results were obtained while comparing the mean hospital stay among both the study groups. However; while comparing the surgical 
outcome in between the two study groups, non- significant results were obtained. Conclusion: Both spinal and general anaesthesia can be used 
with equal effectiveness in patients undergoing percutaneous nephrolithotomy. 
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Introduction 

 
Urinary tract stone disease is a major health-care problem, 
and after urinary tract infections and prostate pathology, is 
the third in rank among the diseases of the urinary system. 
Percutaneous nephrolithotomy (PCNL) is the treatment of 
choice for large renal calculi, staghorn calculi and calculi 
which fail treatment with extracorporeal shockwave 
lithotripsy and ureteral endoscopy.[1-3] PCNL is used for 
larger renal stones of size more than 20 mm, staghorn stones 
and stones that are multiple or resistant to extracorporeal 
shock. PCNL can be done under local, general or regional 
anaesthesia. The literature mention that GA has many 
advantages over Regional Anaesthesia (RA) in term of better 
haemodynamic control, airway control, better patient and 
surgeon satisfaction.[4-7] 

Hence; the present study was planned to compare the 
efficacy of spinal and general anaesthesia for patients 
undergoing percutaneous nephrolithotomy. 
 

subjects and Methods 

 
The present study was conducted in the department of 
general surgery and anaesthesia of the medical institute and it 
included assessment and comparison of efficacy of spinal 
and general anaesthesia for patients undergoing percutaneous 
nephrolithotomy. Ethical approval was obtained from 
institutional ethical committee and written consent was 
obtained after explaining in detail the entire research 
protocol. A total of 40 patients were included in the present 
study and were broadly divided into two study groups as 
follows: 
Group A:  Included patients who underwent percutaneous 
nephrolithotomy under spinal anaesthesia; 
Group B:  Included patients who underwent percutaneous 
nephrolithotomy under general anaesthesia. 
 
Inclusion criteria for the present study included: 
• Subjects more than 18 years of age, 
• Subjects with presence of renal stones larger than 15 mm, 
• Subjects with absence of any other systemic illness, 
• Subjects with negative history of any known drug allergy  
Detailed demographic data and clinical details of all the 
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subjects were obtained. Preoperative biochemical profile of 
all the patients was obtained. In both the study group 
patients, their respective type of anaesthesia was delivered. 
Percutaneous nephrolithotomy was carried out in all the 
patients. During the procedure, hemodynamic parameters 
were monitored. Patients were called for follow-up at regular 
intervals. All the details were recorded in Microsoft excel 
sheet and were analysed by SPSS software. Chi- square test 
was used for assessment of level of significance. P- value of 
less than 0.05 was taken as significant. 
 

Results 

 
The present study was planned for comparing of efficacy of 
spinal and general anaesthesia for patients undergoing 
percutaneous nephrolithotomy. A total of 40 patients were 
included in the present study and were broadly divided into 
two study groups depending upon the type of anaesthesia 
used; Group A and Group B. Mean age of the patients of the 
group A and group B was 48.2 and 47.2 years respectively. 
There were 11 males in group A while there were 10 males 
in group B. Mean weight of the subjects of group A and 
group B was 69.5 Kg and 70.2 Kg respectively. 164.8 cm 
was the mean height of the subjects of group A while 165.6 
cm was the mean height of the subjects of the group B. 
In the present study, among 12 subjects of group A and 11 
subjects of group B, stone was located on left side, while 
among 8 subjects of group A and 9 subjects of group B, 
stone was located on right side. 
Mean duration of surgery among subjects of group A and 
group B was 115.5 minutes and 112.3 minutes respectively. 
Intraoperative pain was present in 1 patient of group A while 
it was absent in group B. Intraoperative hypotension was 
present in 2 patients of group A while it was present in 1 
patient of group B. Non- significant results were obtained 
while comparing the occurrence of intraoperative 
complications in between subjects of group A and group B 
respectively.    
 
Table 1: Demographic data 
Parameter  Group A Group B 
Mean age (years) 48.2 47.2 
Males  11 10 
Females  9 10 
Mean weight (Kg) 69.5 70.2 
Mean height (cm) 164.8 165.6  

 

 
Figure 1: Stone characteristics 

In the present study, postoperative pain was present in 6 
patients of group A and 5 patients of group B. Postoperative 
fever was present in 10 patients of group A and 9 patients of 
group B. Mean hospital stay was 9 days for the subjects of 
group A and 13 days for the subjects of the group B. 
Significant results were obtained while comparing the mean 
hospital stay among both the study groups. However; while 
comparing the surgical outcome in between the two study 
groups, non- significant results were obtained. 
 
Table 2: Intraoperative events 
Parameter  Group A Group B p- value  
Duration of surgery 
(minutes)  

115.5 112.3 0.25 

Presence of 
intraoperative pain 
(n) 

1 0 1 

Hypotension (n)  2 1 0.22 
Nausea vomiting 
(n)  

2 0 0.51 

Bleeding (n) 2 2 0.11 

 
Table 3: Anaesthetic outcome 
Parameter  Group A Group B p- value  
Postoperative pain 
(n) 

6 5 0.36 

Postoperative fever 
(n) 

10 9 0.74 

hospitalization 
days  

9 13 0.00 (Significant) 

Postoperative sore 
throat (n) 

2 2 1 

Patient satisfaction 
(n) 

18 17 0.22 

 

 
Figure 2: Comparative evaluation of post-operative pain, 
patient satisfaction, post-operative sore throat. 
 

Discussion 
 
Nowadays, percutaneous nephrolithotomy (PNCL) is a 
common method for extracting renal and urinary stones, and 
a choice modality in large, multiple, and stag-horn stones. 
Furthermore, PNCL can be used in patients with failed shock 
and endoscopic trials. In about 20% of cases, urologic 
procedures are undertaken with general anesthesia (GA) or 
regional anesthesia such as spinal anesthesia (SA).[8-10] Mean 
age of the patients of the group A and group B was 48.2 and 
47.2 years respectively. There were 11 males in group A 
while there were 10 males in group B. Mean weight of the 
subjects of group A and group B was 69.5 Kg and 70.2 Kg 
respectively. 164.8 cm was the mean height of the subjects of 
group A while 165.6 cm was the mean height of the subjects 
of the group B. Movasseghi G et al compared the preference 
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of spinal anaesthesia (SA) or general anaesthesia (GA) in 
respect to mentioned concerns. In this randomized clinical 
trial, 59 patients who underwent PCNL divided into SA and 
GA groups. 15-20 mg from intra-thecal bupivacaine 0.5%, 
and premedication of 0.01-0.02 mg from midazolam, were 
given to patients in SA group (n = 29). Patients in GA group 
(n = 30) received premedication of 1-2 µg/kg from fentanyl 
and 0.01-0.02 mg/kg from midazolam, and intravenously 
anaesthetized with 100 µg/kg/min of propofol and 0.5 mg/kg 
of atracurium, given by continuous infusion and N2O/O2 
50%. Mean arterial pressure (MAP) and heart rate were 
recorded intra-operatively and during recovery. MAP and 
heart rate show no significant differences at designated time 
points between two groups (P > 0.05). Surgery time, 
anesthesia time, bleeding volume, and analgesic intake were 
significantly reduced in SA group (P < 0.05). It seems that, 
in patients undergoing PNCL, SA is as effective and safe as 
GA.[11] 
In the present study, among 12 subjects of group A and 11 
subjects of group B, stone was located on left side, while 
among 8 subjects of group A and 9 subjects of group B, 
stone was located on right side. Mean duration of surgery 
among subjects of group A and group B was 115.5 minutes 
and 112.3 minutes respectively. Intraoperative pain was 
present in 1 patient of group A while it was absent in group 
B. Intraoperative hypotension was present in 2 patients of 
group A while it was present in 1 patient of group B. Non- 
significant results were obtained while comparing the 
occurrence of intraoperative complications in between 
subjects of group A and group B respectively. Kamal M et al 
evaluated the feasibility of spinal anaesthesia in terms of 
intraoperative and postoperative results in patients 
undergoing PCNL. The total 1298 PCNL operations were 
done for kidney stone from January 2013 to December 2016, 
out of which 1160 patients underwent PCNL under SA while 
remaining 138 operations were carried out under GA in the 
prone position. The mean calculus size was 30.2±11.8 mm. 
Return of sensory and motor activity in our study was 
150.0±29.2 minutes and 111.0±18.8 minutes, respectively. In 
first 10 minutes of anaesthesia, 148 (12.75%) patients 
developed hypotension, which was managed by ephedrine 6 
mg intravenously (IV). Total seventy two patients (6.2%) 
needed blood transfusion and 32 (2.75%) complained of 
headache, dizziness and low back pain for two to four days 
after the operation, which improved with analgesics and bed 
rest. Ninety percent of the patients had complete clearance of 
calculus or there were no significant residual calculi larger 
than 5 mm on follow up ultrasonography. It can be 
concluded from their study that spinal anaesthesia is the safe 
and effective method of anaesthesia for PCNL in adult 
patients.[12] 
In the present study, postoperative pain was present in 6 
patients of group A and 5 patients of group B. Postoperative 
fever was present in 10 patients of group A and 9 patients of 
group B. Mean hospital stay was 9 days for the subjects of 
group A and 13 days for the subjects of the group B. 
Significant results were obtained while comparing the mean 
hospital stay among both the study groups. However; while 
comparing the surgical outcome in between the two study 
groups, non- significant results were obtained. Shah R et al 

compared the safety and efficacy of spinal anaesthesia and 
general anaesthesia in PCNL. In a randomized prospective 
study 60 patients were divided in two groups; group 1 (n=30) 
underwent PCNL in general anaesthesia and group 2 (n=30) 
underwent PCNL in spinal anaesthesia in prone position with 
the conventional technique. There was no significant 
difference between the complications regarding the 
anaesthesia. Post-operative nausea and vomiting were 
significantly higher in group 1 and headache in group 2 
(p=<0.001). Overall patient satisfaction rate was higher in 
group 2 then in group 1 (p=0.01). Hospital stay in group 1 
was 5.27±1.87 days and 4.53±1.88 days in group 2 (p = 
0.07). Stone success rate was similar in each group (p =0.50). 
Spinal anaesthesia is a safe and effective method in 
performing PCNL.[13] 
 

Conclusion 
 
Under the light of above obtained data, the authors conclude 
that both spinal and general anaesthesia can be used with 
equal effectiveness in patients undergoing percutaneous 
nephrolithotomy. However; further studies are recommended 
for better exploration of results. 
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