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Abstract:
Background: Percutaneous Nephrolithotomy (PCNL) is the gold standard for the management of large & complex
renal stones. The procedure can be completed under both general and regional anaesthesia. Both types of
anaesthesia have their own merits and demerits.
AIM: This study aimed to determine the intra-and postoperative outcomes among patients who underwent PCNL
either with general or spinal anaesthesia.
Material and Methods: This was a single centre, comparative, observational, cross-sectional study involving 60
participants undergoing PCNL for renal stone. The data on pain during the postoperative period, need for analgesia,
time for the first rescue with analgesic, time to reach Aldrete score equal to nine and patient’s satisfaction score
were collected.
Results: During the first 24 hours after surgery, the VAS scores were comparatively higher among the participants
in the GA group. The mean dose of the analgesic given to participants in group GA (225 mg) was more than twice
the SA group (102.5 mg) (p<0.0001). The mean time for the first rescue with analgesic among participants in the
GA and SA group was 98 and 444 minutes, respectively (p<0.0001). The mean time for the participants to reach
Aldrete score equal to nine in the group GA and SA was 76 and 182 minutes, respectively (p<0.0001).
Conclusion: The participants in the SA group were more satisfied than the GA groups because of the multiple
advantages offered by spinal anaesthesia.
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1. Introduction

Renal stones or urolithiasis is the most painful
condition of the urological system requiring hospital
admission [1]. Globally, kidney stone diseases’
prevalence and recurrence rates are increasing [1].
This growing trend is believed to be associated with
changes in lifestyle viz. lack of physical activity and
dietary habits and global warming [2]. In India, about
10-12% of the total population are expected to have
urinary stones in their lifetime and a significant
proportion of these end up with the loss of kidney
functions [3-6]. Percutaneous nephrolithotomy
(PCNL), has become the gold standard for the
treatment of larger renal calculi resistant to other
modalities of treatment [7]. PCNL is currently the
treatment of choice for kidney stones >20mm,
staghorn calculi and multiple renal calculi [8]. The
clearance rate with percutaneous nephrolithotomy is
better compared to the less invasive extracorporeal
shockwave lithotripsy and is achieved with lower

morbidity than open surgery [9, 10].

There has been considerable debate regarding the
ideal anaesthetic technique for PCNL. PCNL can be
performed under both general anaesthesia (GA) and
regional anaesthesia (RA), including epidural
anaesthesia (EA), spinal anaesthesia (SA), and spinal-
epidural anaesthesia (SEA) [11, 12]. The many specific
concerns in PCNL mandate fine coordination between
the surgical and anaesthesia teams for optimal results
[13]. The choice of anaesthesia depends to a great
extent upon the position for surgery favoured by the
surgeon, surgical expertise, and estimated time of the
procedure determined by the stone type, size,
number, and location [10, 13, 14]. In addition, several
patients related factors such as age, pre-existing
comorbidities, patient’s cooperation and preferences
also play a key role in determining the choice of
anaesthesia [15].

General anaesthesia is a preferred choice of both
urologists and anaesthesiologists for PCNL due to the
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better control of patients’ respiration [12]. GA has the
advantages of patient comfort and controllable
anaesthesia duration, allowing the surgeon to make
multiple and higher punctures with minimal patient
discomfort, especially in cases of multiple or large
stones [16]. The disadvantages of general
anaesthesia include the risk of atelectasis,
postoperative nausea and/or vomiting, drug
reactions, and vascular and neurological
complications [12].
Regional anaesthesia for PCNL was first described in
1988 [7]. Compared with general anaesthesia, both
spinal and combined spinal-epidural anaesthesia
have been proved to be effective. Few studies have
demonstrated that PCNL under regional anaesthesia
offers some advantages when compared with general
anaesthesia such as decreased overall analgesia
requirements, cost-effectiveness, lower
postoperative pain and complications and avoidance
of side effects from multiple medications during
general anaesthesia [7, 11, 12]. Nevertheless, RA has
several limitations and disadvantages in comparison
to GA [17, 18]. Also, there are several absolute and
relative contraindications to regional anaesthesia,
such as patient refusal, localized sepsis, and an allergy
to the planned drugs [19].
The present study aimed at comparing the post-
operative pain, analgesic requirements, time for
requiring analgesia, and resumption of motor
activities amongst patients receiving spinal
anaesthesia versus general anaesthesia for
percutaneous nephrolithotomy.

2. Material and methods

Study Design: This was a single centre, comparative,

observational, cross-sectional study.

Study Settings: The present study was conducted at

the Department of Anaesthesiology, MM Medical

College & Hospital, Solan, Himachal Pradesh.

Study Duration: 18 months; from January 2022-June

2023.

Study Outcomes:

i) Requirement of analgesia (Total dose of analgesic
required during the first 24 hours after the
surgery.).

ii) Time for the first rescue with an analgesic.

iii) Time to reach Aldrete score of nine 12,

iv) Satisfaction among patients.

Sample Size Calculation: Using the prescribed

formula for an observational study, the required

sample size was calculated as 60 (30 in each group)

[21].

Study groups:

i) Group GA: Participants in the G group were given
general anaesthesia for PCNL.

ii) Group SA: Participants in the S group were given
spinal anaesthesia for PCNL.

Case Definition: A patient undergoing PCNL either

under general or spinal anaesthesia and fulfilling the

below-mentioned selection criteria.

Inclusion Criteria

i) Age, 18-60 years.

i) All patients irrespective of the dimensions of
renal stone recommended PCNL by an uro-
surgeon.

iii) Patients categorised as either | or Il of the ASA
classification.

iv) Patients giving written informed consent to
participate in the study.

Exclusion Criteria

i) Stones at the upper pole of the kidney.

ii) Patients with renal anomalies.

iii) Contraindication to general and spinal
anaesthesia.

Informed Consent: All the questions from
participants concerning the study, drug, procedure,
risk, and data privacy were answered. The
participants were informed and explained that they
have the right to withdraw from the study at any
point in time. The willing participants were then
asked to sign the consent form, one signed copy of
which was retained by the principal investigator, and
one was given to participants.

Data Collection

i) Socio-demographic data.

ii) Pre-anaesthetic data.

iii) Pre-and Intra-operative data.

iv) Postoperative Anaesthetic Care Unit data.

Plan and Procedure

i) Pre-operative Preparation: Prospective
participants were visited a night before the
surgery and a detailed pre-anaesthetic evaluation
was completed.

ii) Operation Theatre: On arrival in the operating
room, the identity of the participant and the
consent was verified again; the preoperative
assessment was reviewed and updated. Standard
monitors were attached to measure the multiple
vital parameters. Baseline haemodynamic
parameters were recorded 10 minutes before
giving anaesthesia.

iii) Intraoperative Period: The vital parameters were
recorded at the prescribed time points during the
operative period. Total time for the surgery (skin
incision to skin suturing) was noted.

Statistical Analysis Plan: We aimed to assess whether

data supplied evidence for the significant difference

in quality (duration and requirement of additional
analgesia) analgesia between the General and Spinal
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anaesthesia groups. The data was then analysed
using Stata 16.1 version. For continuous data, we
calculated the mean, median, mode, and standard
deviation. Frequency, proportion, and percentage
were calculated and reported for the discrete data.
Continuous and Categorical variables in the two
comparison groups were analysed using appropriate
statistical tests. A P-value <0.05 was considered
statistically significant.

3. Results

Overall, one third (33.3%) of participants were 18-30
years old and only 16.7% belonged to the age group
51 or older. The mean age among participants given
general and spinal anaesthesia was 42.6 years and
34.2 years, respectively (p= 0.097). In the GA group:
females and males were 23.3% and 76.7%,
respectively whereas in the SA group female and
males were 40% and 60% respectively (p = 0.1652).
Overall, a total of 40% of participants had a single
stone, followed by 38% of participants who had two
renal stones and nearly one-fifth of participants had

3 stones. In the GA group: 23%, 40%, and 37% of
participants had one, two, and three stones,
respectively. In comparison, more than half of the
participants in group SA had only a single stone (P
value >0.05). In the GA group, the mean length,
breadth, and thickness of the renal stone were 13.82,
10.61, and 9.72 millimetres, respectively. In
comparison, the dimensions of the renal stone in the
SA group were 12.2, 9.53, and 8.48 millimetres,
respectively. The renal stones were approximately
equally situated between the left and right kidneys
among participants (p=0.076). The most common
intra-renal location of renal stone was the Middle-
Lower pole (25%) closely followed by the renal pelvis
(21%) while only 15% of participants had stones
located in the renal calyx.

At each pre-decided time point i.e., 0-, 2-, 6-, 8-, 12-,
and 24 hours after the completion of the surgery, the
median VAS scores were comparatively higher among
the participants given general anaesthesia (Table 1).

Table 1: Visual Analogue Scale score among study participants at various points of time points (n=60)

Median VAS Score
Time Points

GA SA

0 hour 3 0

2 hours 4 1

6 hours 4 2

8 hours 4 2
12 hours 5 3
24 hours 5 3

The mean and median time for the first rescue with
analgesic in group GA was 97.87 and 98 minutes,
respectively (Table 2). In comparison, the mean, and

the median time for the first rescue with analgesic in
the SA group was 444 and 473 minutes, respectively
(p<0.0001).

Table 2: Distribution of study participants based on time for analgesia (n=60)

GA

SA T-test

T p-value

Time for First Rescue with Analgesia

Mean (SD) 97.87 (8.8) 444,13 (90.3)
Median (IQR) 98 (92-102) 473 (382-502) 20.907 <0.0001
Range 84-118 202-592

Analgesic given (milligrams)
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Mean (SD) 225 (19.69) 102.5 (41.70) 14.54 <0.0001
Median 225 75
Range 150-300 75-225
Time to reach Aldrete score of nine
Mean 76.6 162.3 35.62 <0.0001
Median 78.5 185
Range 62-86 135-341

As can be inferred from Table 2, the mean quantity of
the analgesic given to participants in group GA (225
mg) was more than twice the mean total dose given
to the participants in the SA group (102.5 mg).
Further, the median total quantity of the analgesic in
group GA (225 mg) was thrice of the quantity given to
participants of the SA group (75 mg). Most
importantly, the difference in the mean quantity of
analgesics given to participants in the two groups was
highly significant (p<0.0001). The meantime to reach
Aldrete score equal to nine was more than twice
longer among the participants in the SA group
(p<0.0001). Further, the median time for the

participants in the group GA and SA was 78.5 and 185
minutes, respectively.

As can be inferred from figure 1, the patient’s
satisfaction scores were higher among the SA group.
Also, the mean satisfaction score was higher among
the participants in the SA group and the difference in
the mean score was statistically significant
(p=0.0050). Group-wise: 40% and 23.3% of
participants in the GA and SA group, respectively
suffered from nausea (p=0.039). In comparison, only
23% and 10% of participants in group GA and SA,
respectively vomited during the postoperative period
(p=0.0410).

GA
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4. Discussion

Over the last three decades, there has been
considerable debate regarding the ideal anaesthetic
technique for PCNL. The procedure is usually
performed under general anaesthesia (GA) [16].
Regional anaesthesia (RA) for PCNL was first
described in 1988 [7]. Since then, every type of
regional anaesthesia technique viz. spinal, epidural or
a combination of both has been tried and tested with
mixed results. In the present study, the meantime to
reach Aldrete score equal to nine was more than
twice longer among the participants in the SA group
(p<0.0001). The action of long-acting local
anaesthetic viz. levobupivacaine, commonly used
today produce a long duration of sensory and motors
block lasting several hours [22]. Therefore, patients
remain immobilised for a long time after the surgery
even though, the majority of them are fully conscious,
have good control over their respiration with stable
haemodynamic parameters. In addition, the half-life
of most anaesthetics used for general anaesthesia is
short. All these factors probably explain the long-time
to reach Aldrete score of 9 among participants in the
SA group and short time among the GA group as
observed in our study.

In the present study, the meantime for the first
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rescue with analgesic in group GA was 97.87 (+8.8)
minutes and in the SA, the group was 444.13(+90.3)
minutes [highly significant, p<0.0001]. Also, in the
present study, the lower limit of the time of the first
rescue with analgesic among participants given GA
was 84 minutes. In contrast, the lower limit of the
time of the first rescue with analgesic among
participants given SA was 202 minutes. This
difference could be due to the residual analgesic
effect of local anaesthetics used in spinal anaesthesia.
Similarly, Virkar ND et al. reported that about 30% of
patients in group GA were given the first dose of
rescue analgesia within sixty minutes of surgery [23].
Comparatively no participant in the CSE group
demanded analgesic within the first hour of the
completion of PCNL. Virkar et al. further reported
that the remaining 70% of participants in the GA
group required first rescue with analgesic within the
first 2 hours after the completion of the surgery and
about three-fourths of participants in the CSE group
asked for analgesia after 3 hours since the completion
of surgery [23].

The total dose of analgesic given during the
postoperative period is directly proportional to the
pain experienced by patients. Thus, the difference in
the total dose of analgesic required among the
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participants given general and spinal anaesthesia can
be attributed to the difference in the intensity and
duration of pain experienced during the
postoperative period. In the present study, most
participants in the group GA and SA were given 225
and 75 milligrams of analgesia during the first 24
hours after the surgery. Further, the mean total
quantity of the analgesic (diclofenac) given to
participants in group GA was more than twice the
total dose given to the participants in the SA group
(p<0.0001). Almost all researchers have reported
similar findings regarding the need for analgesics
during the postoperative period. Singh et al. reported
that the mean analgesic (tramadol) requirement
within 24 hours was lower in the epidural anaesthesia
group (100.00 mg) in comparison to general
anaesthesia (158.6 mg) [p < 0.0001] [24]. Meena M
et al. reported that the mean analgesic requirement
was within 24 (p<0.001) [25]. Tangpaitoon, et al. also
reported that the requirements for tramadol were
50% lower among the participants given epidural
anaesthesia (53.8 mg) in comparison to those given
general anaesthesia (111.5 mg) [p<0.05] [26]. Like our
study, Mehrabi S et al. reported that fewer doses of
narcotics were needed by participants given regional
anaesthesia on the same day in comparison to the
general  anaesthesia  group  (p<0.05) [27].
Nouralizadeh A et al. and Karacalar et al. also
reported that the need for analgesic was significantly
lower among the participants given either spinal or
epidural anaesthesia in comparison to those who
underwent PCNL using general anaesthesia [28, 29].

The occurrence of any type of side effects during the
perioperative period significantly influences the
patient’s satisfaction and recovery. The occurrence of
nausea and vomiting is both uncomfortable in
general and painful for patients who just had their
surgery. Collectively, group-wise: 40% and 23.3% of
participants in GA and SA groups respectively
suffered from nausea (p=0.039). In comparison, 23%
and 10% of participants in group GA and SA
respectively vomited in the postoperative period
(p=0.041). Virkar ND et al. reported that about half of
all participants in the GA group complained of nausea
or vomiting during the postoperative period in
comparison to only 14.0% of participants in the CSE
group [23]. Like our study, this difference in the
prevalence of PONV between the two groups was
statistically significant [23]. Similar to our study
Elbealy et al. also reported that the incidence of
PONV was significantly higher in the GA group as
compared to CSE [30]. Kumavat T et al. also observed
that patients belonging to the EA group had a lower
incidence of nausea and vomiting during the

postoperative period [31]. They concluded lower
incidence of PONV during the postoperative period
correlated with higher satisfaction among patients
given EA. Karacalar S et al. reported that although,
the incidence of vomiting was similar between GA
and SA groups, however, the incidence of nausea was
higher in the general anaesthesia group [29].
Tangpaitoon T et al. also reported a lower incidence
of nausea and vomiting (p = 0.005) resulting in higher
patient satisfaction among participants given regional
anaesthesia [26]. Movasseghi, et al. also reported
that PCNL surgery under SA resulted in a lower
incidence of nausea and vomiting [32]. Meena M et
al. reported a statistically significant difference in
postoperative nausea and vomiting among GA and SA
groups, with the incidence being lower in the SA
group [25].

The satisfaction score as measured in the present
study were very comprehensive, covering several
domains of anaesthesia and postoperative care. In
the present study, participants were more satisfied in
the SA group: the mean satisfaction score was higher
among the participants in the SA group and the
difference in the mean score was statistically
significant (p=0.0050). This is hardly surprising as the
two most important causes of discomfort during the
postoperative period viz. pain and the side effects
(nausea and vomiting) were significantly lower in the
SA group. Most of the studies which measured
patient satisfaction reported a higher satisfaction
score among patients given spinal anaesthesia. Like
our study, Tangpaitoon T et al. reported a higher
satisfaction score among the participants who
underwent PCNL using regional epidural anaesthesia
[26]. They also reported that patients with epidural
anaesthesia had lower pain scores during the
postoperative period. In addition, in the regional
epidural anaesthesia group patients experienced
fewer episodes of nausea and vomiting. Karacalar K
etal. reported that participants who underwent PCNL
under CSE had greater patient satisfaction (p = 0.001).
Most of the participants who felt dissatisfied with
general anaesthesia gave the feeling of nausea and
pain during the movement as the primary reason for
their dissatisfaction [29]. Kumawat T et al. (2016)
reported a lower incidence of nausea and a higher
degree of satisfaction with the anaesthetic technique
among patients given spinal anaesthesia [31]. In
contrast to findings of the other studies, Moawad H
et al. reported that the patients in the GA group
reported higher overall satisfaction scores than
patients in the SA group (9.6 vs. 8.6, p <0.05). Most
participants in the SA group reported their
dissatisfaction about the discomfort from a
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prolonged stay in the prone position and being awake

during the procedure [33].

5. Conclusion

The PCNL procedure can be safely conducted both

under general and spinal anaesthesia. In the present

study, the success rate for stone extraction was

100.0% in both the spinal and general anaesthesia

groups. Further, none of the participants given spinal

anaesthesia required conversion to general
anaesthesia. Lastly, participants were more satisfied
with spinal anaesthesia: less prevalence of nausea,
vomiting, and pain (duration & intensity) during the
postoperative period were the primary reasons cited
by participants for their satisfaction. The only concern
with  spinal anaesthesia was intraoperative
awareness and recovery of motor activity which took
more time as compared with general anaesthesia.

Overall spinal anaesthesia is a good alternative to

general anaesthesia in patients undergoing PCNL.
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