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ABSTRACT 

BACKGROUND 

Anaesthesia during Percutaneous Nephrolithotomy (PCNL) for staghorn stones is a challenge because of the possibility of fluid 

absorption, dilutional anaemia, hypothermia, or significant blood loss.[2] PCNL can be done under General Anaesthesia or Spinal 

Anaesthesia. The most important advantages of spinal anaesthesia are the decrease in intra-operative blood loss and consequently 

improving operating conditions, the decrease in peri-operative cardiac ischaemic incidents, post-operative hypoxic episodes, arterial 

and venous thrombosis and to provide proper post-operative pain control. 

 

MATERIALS AND METHODS 

50 Patients, older than 15 years of age, who were undergoing Percutaneous Nephrolithotomy (PCNL) in American International 

Institute of Medical Sciences, Udaipur were selected for study. Intra-operative and post-operative haemodynamic study and 

anaesthetic complications, amount of blood loss and surgeon/patient satisfaction were studied. 

 

RESULTS 

The mean age of patient was 40±15 years; the mean calculus size was 50.5±9.5 mm. The mean operative time is 90±30 minutes. 

Return of sensory and motor activity took 140 ±50 minutes. During the first part of anaesthesia, 10 patients developed bradycardia, 

5 patients developed hypotension which were treated. Six patients complained of mild-to-moderate headache, dizziness, mild low 

back pain for 2 to 4 days after operation, which improved with analgesic and bed rest. The mean haemoglobin decrease during 24 

postoperative hours was 2±4 g/dL, only 3 patients required transfusion of 1 unit of packed cell. The incidence of post-operative 

nausea/vomiting was observed in 5 patients. Surgeon's and Patient's satisfaction level was good after regional anaesthesia. 

 

CONCLUSION 

Spinal anaesthesia could be a very good method of anaesthesia for percutaneous nephrolithotomy with trivial pain, less blood loss 

and without major complications; and also surgeon's and patient's satisfaction is more. Thus, it may be good alternative of General 

Anaesthesia for performing PCNL in adult patients. Further studies may be carried out to statistically prove that Spinal Anaesthesia 

may be a better alternative to General Anaesthesia. 
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BACKGROUND 

Percutaneous Nephrolithotomy (PCNL) is now popular 

method for removal of kidney and upper ureteric calculi. 

Percutaneous nephrolithotomy (PCNL) is the preferred 

treatment modality for renal calculi with a large stone burden 

(example, staghorn calculi) and renal calculi which have failed 

extracorporeal shockwave lithotripsy (ESWL).[1] 

Anaesthesia during PCNL for staghorn stones is a challenge 

because of the possibility of fluid absorption, dilutional 

anaemia, hypothermia, or significant blood loss.[2] 

An acceptable anaesthetic technique must have 

characteristics such as rapid onset and reversal of effects. 
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Also, it must maintain stable haemodynamics during 

operation without need to increase blood transfusion. Lastly, 

an excellent anaesthetic must decrease recovery room stay by 

reducing post-operative pain, nausea, vomiting and 

requirement of additional analgesic. 

PCNL can be done under General Anaesthesia or Spinal 

Anaesthesia. The most important advantages of Spinal 

anaesthesia are the decrease in intra-operative blood loss and 

consequently improving operating conditions, the decrease in 

peri-operative cardiac ischaemic incidents, post-operative 

hypoxic episodes, arterial and venous thrombosis and proper 

post-operative pain control. 

Compared with patients receiving GA, patients receiving 

SA had higher haemoglobin levels on postoperative days 1 and 

2 and a 20% lower total transfusion requirement. SA appears 

superior to GA for this procedure.[3] 

The GA in PCNL procedure include its feasibility to control 

tidal volume and secure patient airway especially in prone 

position. The feasibility to control tidal volume minimises 

renal mobility secondary to respiration.[4] 

Complications of general anaesthesia such as pulmonary 

(atelectasis), vascular and neurological disorders (Brachial 
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nerve injury), especially during change of the position are 

more likely than the spinal anaesthesia. 

The present cases were reported to highlight that in a 

select group of patients, PCNL under regional block is 

technically feasible and viable option. Regional block has the 

advantage of avoidance of general anaesthesia and 

anaphylaxis due to use of multiple drugs.[5] 

 
MATERIALS AND METHODS 

50 Patients, older than 15 years of age, who were undergoing 

Percutaneous Nephrolithotomy (PCNL) in American 

International Institute of Medical Sciences, Udaipur were 

selected for study. Intra-operative and post-operative 

haemodynamic study and anaesthetic complications, amount 

of blood loss and surgeon/patient satisfaction were studied. 

All the patients received 10 mg of metoclopramide and 

prophylactic antibiotics and were preloaded with 1000 mL of 

Ringer Lactate Solution. 

Spinal anaesthesia was induced with Bupivacaine 15 mg, 

injected intrathecally at L4-5 or L3-4 space under all aseptic 

conditions and the head of table was tilted down for 5-6 

minutes for fixing anaesthetic agents. The patient underwent 

cystoscopy and a ureteral catheter was placed under direct 

vision in lithotomy position. 

Following the ureteral catheterisation, the patients were 

rotated to prone position for PCNL. 

All patients underwent preoperative evaluation including 

detailed history taking, physical examination, preoperative 

urine analysis, urine culture, serum creatinine level, complete 

blood count (CBC) and liver function tests, 

electrocardiography (ECG) and plain chest x-rays. For the 

detection of stone characteristics, intravenous urography 

(IVU) and/or non-contrast computed tomography were 

carried out. 

All patients received intravenous 3rd generation 

cephalosporin, 2 hrs. before surgery and for next 1 day 

thereafter. Intra-operative parameters included recording of 

pulse, blood pressure at basal level and every 15 min. till the 

end of procedure. Hypotension was defined when systolic 

blood pressure was <90 mmHg. Bradycardia was defined 

when pulse <60 beat/min. Any conversion from spinal to 

general anaesthesia was documented and the patient was 

excluded from the study. Operative time was calculated 

starting from onset of cystoscopic fixation of ureteric catheter 

till end of PCNL. 

VAS score was recorded by attending nurse at 15 min., 30 

min., 1 hr., 2 hrs., 4 hrs., 6 hrs., 12 hrs., 18 hrs. and 24 hrs. 

postoperatively. Adverse effects including nausea, vomiting, 

shivering or pruritus were recorded up to 24 hrs. 

postoperatively. At the end of the study period, Satisfaction 

Visual Analogue Scale system was used to evaluate patients 

and surgeon satisfaction in a similar manner to that used to 

measure pain. The overall patients and surgeon satisfactions 

were assessed using a 10-point visual analogue scale (VAS) 

with 0 representing extremely unsatisfied and 10 representing 

extremely satisfied. 

 

 

 

On first postoperative day, presence of any complications, 

and postoperative pain were checked. On the 2nd 

postoperative day, the nephrostomy tube was clamped for 3 

hours. If there was no fever, urinary leak, of flank pain, 

nephrostomy tube would be removed and patient would be 

discharged. For 1 week if patient had any problem including 

headache, backache, lower limb pain, they were referred to the 

emergency room and standard treatment was started. Two 

weeks after the operation, all the patients underwent an 

ultrasonography for evaluation of the efficacy of operation and 

detection of residual calculi. 

 

RESULTS 

 The mean age of patients was 40±15 years, the mean 

calculus size was 50.5±9.5 mm. 

 The mean operative time was 90±30 minutes. Return of 

sensory and motor activity took 140±60 minutes. 

 10 patients (20%) developed Bradycardia which was 

treated with Atropine 0.5 mg IV slowly. 

 5 patients (10%) developed hypotension 3 to 10 minutes 

after the regional anaesthesia that was controlled by 

injecting 10 mg ephedrine intravenously. 

 According to VAS, 2 patients had (4%) moderate-to-

severe pain and 7 patients had mild (14%) pain during the 

operation, which was controlled by 50 µg Fentanyl and 25 

mg of Ketamine. 

 The mean haemoglobin decrease during 24 postoperative 

hours was 2±4 g/dL. 3 patients required transfusion of 1 

unit of packed cell. 

 The incidence of post-operative Nausea/Vomiting was 

observed in 5 patients. 

 Surgeon's and Patient's satisfaction level was good after 

regional anaesthesia. 

 4 patients complained  moderate post-subarachnoid 

puncture headache and dizziness and also mild low back 

pain, 3 to 7 days after operation, all of which improved by 

bed rest and conventional analgesics such as 

Acetaminophen and non-steroidal anti-inflammatory 

drugs. 

 Post-operative shivering was observed in 8 patients. 

 

 

Sl. No. Complication No. of patients 

1 Bradycardia 10 (20%) 

2 Hypotension 5 (10%) 

3 Severe Peri-operative pain 2 (4%) 

4 Mild Peri-operative pain 7 (14%) 

5 
Blood loss requiring 

transfusion 
3 (6%) 

6 Nausea/Vomiting 5 (10%) 

7 Headache 4 (8%) 

8 Post-operative shivering 8 (16%) 

Table I. Complication of PCNL with  

Spinal Anaesthesia (n=50) 
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Graph I. Graph Depicting Complication of  

PCNL with Spinal Anaesthesia 

 

Major intra-operative or postoperative complications such 

as visceral, vascular, and neurologic injury or unusual bleeding 

did not occur in any of the patients. 

 

DISCUSSION 

PCNL is used for the fragmentation and removal of large and 

multiple calculi. 

A good anaesthetic technique should have both rapid onset 

and reversal of effects. It should provide desirable 

intraoperative haemodynamic conditions, and if possible, 

contribute to a reduced need for blood transfusion. Moreover, 

it should permit the earliest possible discharge from the PACU 

and minimise the common postoperative problems such as 

pain, analgesics consumption, nausea, and vomiting. 

Acute anaemia due to blood loss or dilution is a potent 

complication of PCNL that needs blood transfusion. Stoller and 

co-workers[6] showed that the incidence of blood transfusion 

in single puncture PCNL reached 14, with an average decrease 

of 2.8 g/dL in Hb. 

Several studies have shown that spinal anaesthesia results 

in less intra-operative bleeding compared with general 

anaesthesia. Solonia and colleagues[7] evaluated the impact of 

general anaesthesia versus spinal anaesthesia on intra-

operative and post-operative outcome in patients undergoing 

radical prostatectomy. Moreover, spinal anaesthesia resulted 

in less intra-operative blood loss, less post-operative pain, and 

a faster post-operative recovery than general anaesthesia. 

Also, despite a small amount of mild and transient side effects, 

spinal anaesthesia was associated with significantly reduced 

blood loss, allowing a good haemodynamic and respiratory 

safety profile both intra and post-operatively. 

In study by Maurer and co-workers,[3] blood loss, operative 

time, and complications were compared in patient undergoing 

unilateral total hip replacement with either spinal or general 

anaesthesia. Compared with general anaesthesia, spinal 

anaesthesia resulted in a mean reduction of 12% in the 

operative time, 25% in intra-operative blood loss, 38% and 

50% in intra-operative blood transfusion requirements. 

There are a lot of debates whether Regional Anaesthesia is 

better than General Anaesthesia in PCNL or vice-versa. 

Kuzgunbay et al found no difference between general 

anaesthesia and spinal epidural anaesthesia regarding 

operative time, postoperative haemoglobin level, hospital stay, 

success rate and postoperative complications.[8] 

SA is usually associated with hypotension resulting from 

sympathetic block especially during changing into prone 

position.[9,10,11] 

Several studies have also shown that spinal anaesthesia 

results in less intra-operative bleeding compared with general 

anaesthesia.[12,13] The disadvantages of general anaesthesia 

compared to regional spinal anaesthesia are increased 

incidence of anaphylaxis due to multiple medication usage and 

more pulmonary, vascular, neurologic complications and 

problems associated with the endotracheal tube during the 

change of position from lithotomy to prone. During 

supracostal puncture, patients with PCNL under regional 

anaesthesia can follow verbal commands and control 

respiration for prevention of pulmonary events.[14] 

Fluid absorption was evident in all patients, although no 

patient had any clinical or biochemical evidence of 

intraoperative or postoperative electrolyte imbalance. This 

may be clinically significant in patients with compromised 

cardiorespiratory or renal status and in paediatric patients, 

leading to fluid overload. Fluid absorption may also be 

associated with both infective and non-infective pyrexia, 

necessitating adequate preoperative control of urinary 

infection.[15] 

Creating a low-pressure system by using an Amplatz 

sheath, reducing the amount of irrigating fluid used, and 

staging the procedure significantly reduced the amount of 

fluid absorbed.[15] 

The average blood loss for uncomplicated single puncture 

percutaneous nephrolithotomy was 2.8 g/dL haemoglobin. 

Factors that potentially increase blood loss: Multiple 

punctures and/or renal pelvic perforation associated with a 2-

fold greater blood loss. Factors that did not affect blood loss: 

Calculus morphology, location, composition and length, 

number of fragments or stone-containing calices. Other factors 

such as puncture site, type of fascial dilation, hypertension, 

renal insufficiency, infection, previous open renal surgery or 

previous extracorporeal shock wave lithotripsy, also did not 

affect total estimated blood loss. 

Half of the expected blood loss occurred in patients with 

pre-existing nephrostomy tract. 

 

CONCLUSION 

Spinal anaesthesia could be a very good method of anaesthesia 

for percutaneous nephrolithotomy with trivial pain, less blood 

loss and without major complications; and also surgeon's and 

patient's satisfaction is more. Thus, it may be a good 

alternative of General Anaesthesia for performing PCNL in 

adult patients. Further studies may be carried out to 

statistically prove that Spinal Anaesthesia may be a better 

alternative to General Anaesthesia. 

 

Abbreviations 

L4-5: Space between Lumbar vertebrae 4 and 5. 

VAS: Visual Analogue Scale. 

PCNL: Percutaneous Nephrolithotomy. 

SA: Spinal Anaesthesia. 

GA: General Anaesthesia. 

RA: Regional Anaesthesia. 
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