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Abstract

This study aimed to assess the safety, effectiveness, and comfort of operating surgeon in conducting laparoscopic cholecys-
tectomy (LC) under spinal anaesthesia (SA) in comparison to general anaesthesia (GA). LC were conducted in 101 patients
which were randomly divided via lottery method in two groups, GA (n = 50) and SA (n = 51). Operative time, surgeon’s
comfort, intraoperative and postoperative pain, and adverse events were compared between the groups. Two patients from GA
and one from SA were removed from the study due to intraoperative complication. Mean anaesthesia time was significantly
lower (p = 0.011) in the SA group (48.37 + 10.91) as compared to the GA group (55.60 + 16.22). Intraoperative anxiety
was found in only one patient in the SA group (2% vs. 0%) who received midazolam 2 mg. Intraoperative right shoulder
pain was significantly more (p < 0.001) in the SA group (50% vs. 0%) which was treated by Fentanyl 50 pg in IV boluses.
Intraoperative nausea was more in the SA group (4% vs. 0%) but not significantly different. Mean VAS (visual analogue scale)
was significantly lower in SA as compared to GA at 0, 3, and 6 hr (p = 0.003, <0.001, and <0.001). Mean VAS for right
shoulder tip pain was significantly higher in SA as compared to GA at 0 and 3 hr (p = 0.009 and 0.045). Surgeon’s comfort
was higher for GA (100% vs. 94%) but not significantly different. LC under SA is feasible, safe, and with less postoperative
pain and mean anaesthesia time; however, surgeon’s comfort was more in the GA group.
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Introduction

Cholecystectomy is a common treatment in gastrointestinal
surgery, and the laparoscopic method has established itself
as the gold standard for symptomatic cholelithiasis as well
as chronic and acute cholecystitis. This procedure results in
less postoperative pain, better cosmesis, and shorter hospital
stay and disability from work than open cholecystectomy [1,
2]. However, the overall serious complication rate in laparo-
scopic cholecystectomy (LC) remains higher than that seen
in open cholecystectomy [3, 4]. LC is conventionally done
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under general anaesthesia (GA). Initially, the indications for
spinal anaesthesia (SA) were reported for cases in which GA
is difficult, but now, it is a routine procedure for otherwise
healthy patients also [5, 6]. SA has the advantage of provid-
ing analgesia and total muscle relaxation in a conscious and
compliant patient and an uneventful postoperative recovery.
At the same time, it also protects against the potential com-
plications of GA [7].

Recent studies have illustrated that LC can be safely
performed under SA with low pressure CO, pneumop-
eritoneum [8]. The findings of these studies revealed that
SA demonstrates less postoperative pain in comparison to
GA [9, 10]. Though, frequent postoperative complaints of
abdominal discomfort and shoulder pain were reported on
using SA [11]. Therefore, this study is designed as a pro-
spective randomized controlled trial to assess whether SA,
instead of GA can be used as a routine procedure in clini-
cal practice. The present study also aims to investigate the
safety of procedure, postoperative complaints, and comfort
of the operating surgeon in conducting LC under SA. The
review of related literature revealed that some work has
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been done on laparoscopic cholecystectomy with various
variables. However, none of the previously done studies
have included surgeon comfort scale and other parameters
which we have monitored in a single study. Hence, I have
decided to conduct the present study.

Patients and Methodology

The study was conducted in Department of General Sur-
gery of PG Teaching Tertiary Centre LHDM and Dr Prem
Hospital, Panipat. We did Prospective, Single centred, Ran-
domized Control Trial (CTRI Acknowledgement Number:
REF/2020/10/037453) for a duration of 18 months. Study
included all patients with age 20—65 years having chole-
lithiasis and fit for surgery according to PAC. Exclusion
criteria were ASA group IV, V, and VI patients/patients
having acute cholecystitis/cholangitis/acute pancreatitis/
bleeding diathesis/local spinal deformity/COPD/preg-
nancy. All patients were informed about the study, and
written informed consent was obtained. Random sampling
of patients was done by using the lottery method by putting
51 chits of SA and 50 chits of GA in a bowl (Fig. 1). The
patients were divided into two groups by pulling out one
chit at a time. Group A underwent conventional four port
LC under GA, and Group B underwent the same procedure
by using SA. For both groups, the surgery was performed
by the same consultant surgeon and anaesthesiologist.
During anaesthetic management, each patient had
received midazolam 1 mg IV, Pantoprazole 40 mg IV, and
Ondansetrone 4 mg IV as standard pre-anaesthetic medi-
cation. In the GA Group A, anaesthesia was induced in
supine position with 2.0 mg/kg of Propofol, 0.1 mg/kg of
Vecuronium, and Fentanyl 2 pg/kg. After intubation, patient
was placed in reverse trendelenburg position for surgery.
Maintenance of anaesthesia was done with 02, N,O, and
Isoflurane. EtCO2 maintained between 35 and 45 mmHg.
Post-surgery neuromuscular blockade was reversed with 50
pg/kg of Neostigmine and 10 mcg/kg of Glycopyrrolate.
In the SA Group B, subarachnoid space was puncture with
25-gauge spinal needle between the L3-L4 spine interver-
tebral space in sitting or left lateral decubitus position and
2.5-3.5 ml of hyperbaric 0.5% Bupivacaine was injected.
Afterwards, patient was placed in the supine position with a
head-down position. After confirming the anaesthesia at T4
level by pin prick, “go-ahead” was given. During the proce-
dure, anxiety and right shoulder tip pain were treated with
2 mg Midazolam, Fentanyl 50 pg in IV boluses, and 50 mg
Inj Propofol. Intraoperative monitoring of parameters like:
Anaesthesia time: In Group A, it was the time taken from
induction to extubation. For Group B, it is time taken from
spinal puncture to final dressing of patient. Pneumoperito-
neum time: This was defined as time from CO, insufflation
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Fig. 1 Consort diagram of sample distribution

through Veress needle till expulsion of all CO, at end of the
procedure. Surgery time: This was defined as time from first
incision to final suture in both the groups. Intraoperative
significant events were defined as anxiety, right shoulder tip
pain, and vomiting. During post-operative period abdomi-
nal pain/discomfort, right shoulder tip pain was evaluated
by using VAS at 0, 3, 6, 12, and 24 hr after the surgery.
Additionally, nausea and vomiting were graded [12]. The
comfort of the surgeon during surgery was recorded by using
a Surgeon Comfort Scale (SCS) which was developed and
standardized by the investigator.

Results

a) Comparison of Intraoperative Factors: The mean anaes-
thesia time was noted to be 55.60 + 16.22 in the GA
group and 48.37 + 10.91 in the SA group. The mean
anaesthesia time was significantly lower (p = 0.011) in the
SA group as compared to the GA group. Similarly, Tiwari
et al. [10] demonstrated that the duration of anaesthesia
(min) was significantly more in the GA group (49.45 +
6.73) as compared to the SA group (40.64 + 5.5 0.02).
The mean pneumoperitoneum time was 30.02 + 15.08 in
the GA group and 29.16 + 8.97 in the SA group which
was not significantly different (p = 0.734). The mean
surgery time was not significantly different (p = 0.745)
in between the GA group (36.46 + 14.79) and the SA
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group (35.56 + 11.92). In this study, anxiety was found
in only one patient (2%) in SA received Midazolam 2
mg, whereas no anxiety was found in the GA group. The
Hamilton Anxiety Rating Scale (HAM-A) score was 9
in one patient in group B only. Moreover, the incidence
of intraoperative anxiety was not significantly different
(p = 0.325) in between groups. The intraoperative right
shoulder pain was significantly more (p < 0.001) in the
SA group (50%) as compared to the GA group (0.0%).
Moreover, the right shoulder tip pain was treated by Fen-
tanyl 50 pg in IV boluses. Moderate pain (mean 5.08 +
0.86 VAS score) was present in 50% patients in group B.
So, not a single patient was converted from the SA to GA
groups. The percentage of nausea was 0.0% in the GA
group (group A) and 4.0% in the SA group (group B).
Moreover, the nausea was more in the SA group as com-
pared to the GA group but not significantly different (p
= 0.493). The grade II type of nausea was found in these
two patients of the SA group. The vomiting was not found
in any patients in both groups.

b) Comparison of Post-operative Factors: The mean VAS
for post-operative abdominal pain/discomfort was sig-
nificantly lower in the SA group as compared to the
GA group at O hr, 3 hr, and 6 hr (p = 0.003, <0.001

Table 1 Comparisons of post-operative mean VAS

VAS Group A Group B p-value
Mean Mean

0 hr 5.94 4.76 0.003

3hr 5.60 4.24 <0.001

6 hr 4.88 3.90 <0.001

12 hr 4.02 3.86 0.497

24 hr 3.23 322 0.969

Significant values are shown in bold

and <0.001), whereas it was not significantly different
in between groups at 12 hr and 24 hr (p = 0.497 and
0.969) (Table 1).

The nausea and vomiting were not significantly different in
between groups at 0 hr, 3 hr, 6 hr, 12 hr, and 24 hr (p = 0.872,
0.819, 0.635, 0.778, and 0.809) (Table 2). The mean VAS for
right shoulder tip pain was significantly higher in the SA group
as compared to the GA group at 0 hr and 3 hr (p = 0.009 and
0.045) but not significantly different in between groups at 6
hr, 12 hr, and 24 hr (p = 0.350, 0.423, and 0.608) (Table 2).

¢) Details of Comfort of the Surgeon in Groups: The total
comfort score of the scale varies from 0 to 20 showing “not
difficult” to “highly difficult” level of surgery. The higher
score reflected high level of difficulty and vice-versa.

In our study, the significant diaphragmatic movement
with respiration and right shoulder pain during operation
were significantly more (p = 0.003 and <0.001) in the SA
group as compared to the GA group (Table 3), whereas the
rest of the parameters of SCS were comparable between
groups.

Table 4 illustrates that the Surgeon comfort was higher
in group A as compared to group B but not significantly
different (p=0.256).

Discussion

a) Comparison of Intraoperative Factors: The mean anaes-
thesia time was significantly lower in the spinal anaes-
thesia group as compared to the general anaesthesia
group. Similarly, Tiwari et al. [10] demonstrated that
the duration of anaesthesia (min) was significantly more

Table 2 Comparison of post-operative nausea and vomiting (PONV) and mean VAS for right shoulder tip pain

Grade of Group A (n =48) Group A (n = 48) Group B (n = 50) Group B (n = 50) p-value
PONV % PONV Mean vas % PONV Mean vas

0 hr 1 10.42 1.02 6.00 2.10 0.872 0.009
2 8.33 4.00

3 hr 1 8.33 0.81 4.00 1.40 0.819 0.045
2 6.25 4.00

6 hr 1 6.25 0.71 6.00 0.94 0.635 0.350
2 4.17 2.00

12 hr 1 8.33 0.44 4.00 0.57 0.778 0.423
2 6.25 2.00

24 hr 1 6.25 0.19 2.00 0.24 0.809 0.608
2 4.17 2.00

Significant values are shown in bold
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Table 3 The details of comfort of the surgeon in groups

Statements Comfort level Group A (n =48) Group B (n =50) Chisq. p-Value
n % N %
Operation difficult Yes/Somewhat 4 8.33 8 16.00 0.72 0.340
No 44 91.67 42 84.00
Inappropriate anaesthesia i.e. not up to the T4 level Yes/Somewhat 0 0.00 3 94.00 1.29 0.256
No 48 100.0 47 6.00
Installation of port difficult Yes/Somewhat 3 6.25 3 6.00 0.00 0.959
No 45 93.75 47 94.00
Difficulty during Callot’s triangle dissection Yes/Somewhat 8 16.67 7 14.00 0.00 0.932
No 40 83.33 43 86.00
Difficulty during gall bladder bed dissection Yes/Somewhat 17 35.42 14 28.00 0.33 0.567
No 31 64.58 36 72.00
Significant diaphragmatic movement with respiration Yes/Somewhat 15 31.25 32 64.00 9.25 0.003
No 33 68.75 18 36.00
Significant bleeding Yes/Somewhat 16 33.33 15 30.00 0.02 0.891
No 32 66.67 35 70.00
Difficulty in retrieving gall bladder from epigastric port Yes/Somewhat 11 22.92 9 18.00 0.12 0.724
No 37 77.08 41 82.00
Fluctuation in patient’s vitals intraoperatively Yes/Somewhat 12 25.00 15 30.00 0.11 0.743
No 36 75.00 35 70.00
Patient complaint of right shoulder pain during operation Yes/Somewhat 0 0.00 21 42.00 23.22 <0.001
No 48 100.0 29 58.00
Significant values are shown in bold
Table 4 Details of Grading of Group A (n = 48) Group B (n = 50) Chi sq. p-value
Surgeon comfort Scale (SCS)
n % n %
Comfortable (0-7) 48 100 47 94.0 1.29 0.256
Mild Difficulty (8-14) 0 0.00 0 0.0
Difficult (>15) 0 0.00 3 6.0

in the GA group (49.45 + 6.73) as compared to the SA
group (40.64 + 5.5 0.02). The intraoperative right shoul-
der pain was significantly more in the spinal anaesthe-
sia group (50%) as compared to the general anaesthesia
group (0.0%). Moreover, the right shoulder tip pain was
treated by Fentanyl 50 pg in IV boluses. Yuksek et al. [5]
demonstrated that the incidence of intraoperative right-
shoulder pain is 50%; it was severe enough to neces-
sitate anaesthetic conversion in three patients (10.3%)
and in five patients (17.2%); additional spraying of the
diaphragm with 2% Lidocaine solution was required for
control of the pain. The nausea was more in the spinal
anaesthesia group as compared to the general anaesthe-
sia group but not significantly different. The vomiting
was not found in any patients in both groups. Imbelloni
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b)

et al. [13] reported that only one patient had nausea and
vomiting in the SA group, whereas it was not observed
in the GA group.

Comparison of Post-operative Factors: The post-opera-
tive pain mean VAS was significantly lower in the SA
group as compared to the GA group at O hr, 3 hr, and 6
hr, whereas it was not significantly different in between
groups at 12 hr and 24 hr (Table 1). Similarly, Imbel-
loni et al. [13] show that the pain evaluated by the VAS
was significantly less severe in the spinal anaesthesia
group at 2, 4, and 6 hr. Bessa et al. [7] observed that the
mean pain scores were significantly lower at 2 and 4 hr
postoperatively in the SA group. The mean pain scores
were not significantly different at 6, 10, and 24 hr post-
operatively between groups. The postoperative nausea
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and vomiting were not significantly different in between
groups at 0 hr, 3 hr, 6 hr, 12 hr, and 24 hr (Table 2).
Previous various studies observed that the use of spi-
nal anaesthesia has been associated with a statistically
significant lower incidence of PONV [7, 11]. The mean
VAS for right shoulder tip pain was significantly higher
in the spinal anaesthesia group as compared to the gen-
eral anaesthesia group (Table 2). Imbelloni et al. [13]
reported that in the immediate post-operative period,
eight out of 33 patients in the general anaesthesia group
and two out of 34 patients in the spinal anaesthesia
group developed pain in the right shoulder.

c) Comfort of the Surgeon: We found that the surgeon
comfort was higher for general anaesthesia groups
(100%) compared to spinal anaesthesia group (94%)
(Table 4). Previously Ellakany [14] reported that the
surgeon satisfaction score was significantly lower in
the GA group (4.1) as compared to the SA group (3).
A study reported that there was no statistically signifi-
cant difference between both groups studied regarding
the degree of patient satisfaction with the anaesthetic
technique they received.

Conclusion

The present study was carried out to determine the safety,
effectiveness, and the comfort of operating surgeon in
conducting LC under SA in comparison to GA. LC per-
formed under SA is feasible, safe, and with less postopera-
tive pain and less mean anaesthesia time. Due to higher
right shoulder pain, nervousness, and diaphragm moment
in spinal group, surgeon satisfaction was more in the GA
group. From the study, it was observed that LC under GA
is much more beneficial for patients who have anxiety. We
also recorded that the patients and surgeons were more
comfortable under GA. However, for the patients who
are at greater risk due to smoking/COPD, the safest and
most effective method will be performing LC under SA.
The recovery of patients was not significantly different in
between the groups. Although, more studies are needed to
support the results.

Abbreviations SA: spinal anaesthesia; GA: general anaesthesia;
LC: laparoscopic cholecystectomy; ASA grade: American Society
of Anaesthesiologists; RR: respiratory rate; SD: standard deviation;
Kg: kilogram; Hrs: hours; mins: minutes; VAS : visual analogue scale;
PONYV: postoperative nausea and vomiting; PR: pulse rate; SBP: sys-
tolic blood pressure; DBP: diastolic blood pressure; CO2: carbon diox-
ide; EtCO2: end-tidal carbon dioxide; PACU: post-anaesthesia care
unit; SCS: surgeon comfort scale; HAM-A: Hamilton Anxiety Rating
Scale; COPD: chronic obstructive pulmonary disease; PAC: pre-anaes-
thetic checkup
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