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ABSTRACT

BACKGROUND

Laparoscopic cholecystectomy is usually done under general anaesthesia but in recent times, several studies have suggested that
laparoscopic surgeries are safely done under spinal anaesthesia. To improve the quality of spinal anaesthesia and post-operative
analgesia, clonidine and fentanyl have been added with hyperbaric bupivacaine.

MATERIALS AND METHODS

After obtaining permission from institutional ethical committee, a prospective, randomised study was conducted at a tertiary level
hospital (Medical College) for a period of 3 years. Initially 300 patients were included in the study and they were randomly divided
into three groups each comprising of 100 patients. In Group A patients, general anaesthesia was administered, group B received
spinal anaesthesia with 3.5 ml of 0.5% hyperbaric bupivacaine with fentanyl 25 mcg and patients belonging to group C received
spinal anaesthesia with 3.5 ml of 0.5% hyperbaric bupivacaine with 30 mcg of clonidine. Intra operative hypotension, bradycardia,
shoulder tip pain and abdominal discomfort/pain were recorded. Post-operative vitals, analgesia and complications were also
compared among the groups.

RESULTS

Incidence of hypotension, bradycardia and abdominal discomfort was significantly higher in group C compared to group B
(p<0.05). Abdominal pain started significantly earlier in group A patients compared to other groups. Post-operative pain was
better controlled in group C compared to other groups.

CONCLUSION

Intrathecal fentanyl as adjuvant to bupivacaine is a better choice as it significantly reduces intra operative abdominal discomfort.
Though duration of post-operative analgesia is more with clonidine compared to fentanyl, it has higher incidence of hypotension
and bradycardia.
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BACKGROUND Studies and case series also have been published using
It was believed that laparoscopic surgery required general spinal anaesthesia (SA), thoracic segmental spinal
anaesthesia (GA) with endotracheal intubation to prevent anaesthesia and epidural anaesthesia for LC.[456] All the

aspiration, abdominal discomfort and hypercarbia which
were expected secondary to carbon dioxide (CO2)
pneumoperitoneum.[!] So, GA is the anaesthetic technique of
choice for laparoscopic cholecystectomy (LC) from the very
beginning. But recently several studies reported that LC with
low-pressure COz pneumoperitoneum can be safely
performed under spinal anaesthesia (SA).[2:3]
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studies compared between general and spinal anaesthesia
using intrathecal 0.5% hyperbaric bupivacaine with or
without fentanyl. But to the horizon of our knowledge no
study till date has been published comparing fentanyl and
clonidine as adjuvant to intrathecal 0.5% hyperbaric
bupivacaine in LC. Thus, the aim of this study is to compare
intraoperative and postoperative complications between
three groups of healthy patients posted for LC under GA,
spinal anaesthesia with 25 mcg of intrathecal fentanyl and
spinal anaesthesia with 30 mcg of intrathecal clonidine.

MATERIALS AND METHODS

After obtaining permission from institutional ethical
committee a prospective, randomised study was conducted at
a tertiary level hospital (Medical College) for a period of 3
years from January 2014 to December 2016. Initially 300
patients were included in the study and they were randomly
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divided in three groups each comprising 100 patients. In
Group A patients, general anaesthesia was administered,
group B received spinal anaesthesia with 3.5 ml of 0.5%
hyperbaric bupivacaine with fentanyl 25 mcg and patients
belonging to group C received spinal anaesthesia with 3.5 ml
of 0.5% hyperbaric bupivacaine with 30 mcg of clonidine.

Newly diagnosed cases of cholelithiasis posted for LC

who met the following criteria were included in the

study-

1. American Society of Anaesthesiologist’s (ASA) physical
status |

2. Agebetween 18 and 65 years.

Patients with body mass index (BMI) above 30 kg/m?,
acute cholecystitis, pancreatitis or cholangitis, previous open
surgery in the wupper abdomen, suspected/confirmed
common bile duct stones, anxiety prone patient, patients with
diagnosed psychological morbidity and presence of
contraindications for spinal anaesthesia were excluded from
the study.

All the patients were interviewed by the anaesthesiologist
in a pre-operative visit on the day before surgery who
explained them about the possible intra operative events
while under SA, like vomiting, shoulder pain, anxiety etc. and
assured them that appropriate measure will be taken by
administering intravenous (iv) medications or GA necessary.
Patients were also explained about the study and after
obtaining written informed consent they were included in the
study.

Randomization was done by giving a sealed envelope
selected by the patient containing a number belonging to any
of the three groups. The numbers were distributed randomly
to three groups by a computer-generated random number
table.

Each patient received ranitidine 50 mg intravenously (iv)
and metoclopramide 10 mg intramuscularly (im) one hour
before operation. Pre-operative values of heart rate (HR),
systolic blood pressure (SBP), diastolic blood pressure (DBP),
respiratory rate (RR) and oxygen saturation (SpOz) were
recorded in the operation theatre before giving any
medication. Inj glycopyrrolate 0.2 mg was administered
intramuscularly (im) to all patient 10 min before operation.

In group A patients, general anaesthesia was induced
with 2.5 mg/kg of propofol, 2 ng/kg of fentanyl and 0.1
mg/kg of vecuronium iv. All patients were ventilated with
100% oxygen with a face mask, followed by laryngoscopy and
tracheal intubation. After intubation the respiratory rate was
adjusted to maintain end tidal carbon dioxide (EtCO2)
between 30 and 35 mmHg with a tidal volume of 8 ml/kg.
Maintenance of anaesthesia was done with oxygen, nitrous
oxide (N20), isoflurane and vecuronium. Residual
neuromuscular blockade was antagonized with neostigmine
(50 pg/kg) and glycopyrrolate (10 ug/kg) at the end of the
surgery.

For the patients belonging to group B and C subarachnoid
block was performed under all aseptic and antiseptic
precaution at L2-3 or 3-4 interspace with 26-gauge Quincke
needle in lateral decubitus. After the position of the needle in
the subarachnoid space was confirmed by backflow of
cerebrospinal fluid (CSF), 0.5% hyperbaric bupivacaine (3.5
ml) with fentanyl 25 mcg was injected intrathecally in group
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B patients and patients belonging to group C received 0.5%
hyperbaric bupivacaine with clonidine 30 mcg intrathecally.
Then, the patients were placed in the supine position with a
10-degree head-down tilt.

To assess the level of sensory block a blunt pin was taken
and placed over the clavicle of the patient and the sensation
of pin prick at that region was taken as reference point and
then the pin was pricked on the anterior abdominal wall at
the level of umbilicus (T10) on both sides and compared with
the reference point. Once the level of sensory block reached
T6 (Xiphisternum) level, the surgical table was placed in the
horizontal position and the surgery was allowed to start after
giving 1 mg of midazolam iv. All patients under spinal
anaesthesia received moist 024 L/min via polymask.

Laparoscopic cholecystectomy was performed according
to the standard four-port technique. After the second trocar,
in all the patients of three groups the subdiaphragmatic
surface of the liver was bathed with 30 ml of a solution which
contained 10 ml of 2% lignocaine, 10 ml of 0.5% bupivacaine
and 10 ml of normal saline. Pneumoperitoneum was induced
with CO2 with intra-abdominal pressure (IAP) of 8 mmHg in
all patients. Reverse Trendelenburg and left lateral tilt of the
patient was done after pneumoperitoneum was established
and IAP was increased to 10 mmHg if required.

Patients complaining of shoulder pain or abdominal
discomfort even after administration of local anaesthetic
mixture received 25 mg of ketamine iv. If patient still
complained of pain another 25 mg of ketamine was
administered. If pain was not relieved even after that GA was
administered with endotracheal intubation and the patient
was excluded from the study (Fig. 1).

The following criteria were established for conversion of

the anaesthesia from SA to GA

1. Patientanxiety

2. Shoulder pain which was not relieved by addition of
ketamine

3. Operative difficulty due to adhesion, bleeding etc.

4. Patients in whom sensory block up to T6 level could not
be achieved.

Nasogastric tube was introduced only if the surgeon
desired decompression of stomach. After gall bladder had
been extracted, the gall bladder fossa of liver was bathed with
20 ml of solution containing 5 ml of 2% lignocaine and 5 ml of
0.5% bupivacaine dissolved in 10 ml of normal saline in
patients of all the three groups. All cases were performed by
the same anaesthesiologist and surgical team.

In group A Ringer’s lactate (RL) was transfused to
administer maintenance fluid and correct the fluid deficit
(depending on the hours of fasting). In group B and C RL was
transfused @ 20 ml/kg for first 20 min then at 10 ml/kg/h for
rest of the intraoperative period.l”] Hypotension was defined
as systolic blood pressure (SBP) <90 mmHg or <70% of the
baseline value and was treated with 300 ml of additional fluid
or, if not responsive within 5 min, with mephentermine (6
mg) iv.(8]

Operative time, insufflations time and intra operative
fluid intake were noted in all the groups. In group B and C any
intraoperative adverse effects like nausea, vomiting, pruritus,
shoulder pain and abdominal discomfort were recorded.
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Hemodynamic changes like bradycardia (HR<60),
tachycardia (HR>100), hypertension (SBP >140 mmHg or
DBP >90 mmHg) and hypotension were recorded in all
patients. Bradycardia (60 or less heart beat per min) was
treated with iv atropine (0.6 mg). Chlorpheniramine 10 mg
im was used for pruritus as required. Intraoperative nausea
and vomiting in group B and C was treated by correction of
blood pressure and ondansetron 4-8 mg iv as required.[]

Requirement of ketamine, mephentermine and atropine
in group B and C were recorded. Patient and surgeon
satisfaction were recorded using a subjective verbal rating
scale for satisfaction (1/5 very dissatisfied, 2/5 dissatisfied,
3/5 neutral, 4/5 satisfied, and 5/5 very satisfied).[5!

ECG (Electrocardiogram), HR, RR and SpOz were
monitored continuously in all patients intraoperatively. Non
invasive blood pressure (NIBP) was measured at every 2 min
interval for 20 min after induction of spinal anesthesia and at
5 min interval thereafter in group B and C. In group A NIBP
was measured at 5 min interval from the beginning.

All patients were transferred to the post anaesthesia care
unit (PACU). Discharge time was defined as the time from
admission to PACU until the patient met all discharge criteria.
These included mental alertness, stable vital signs, absence of
nausea, control of pain, ability to ambulate, and (For regional
techniques) voiding. Side effects measured were the
incidence of hypertension, hypotension, bradycardia,
tachycardia, nausea, vomiting, headache, urine retention, sore
throat and pruritus during PACU stay.

The severity of postoperative pain was assessed by using
a 10 cm visual analogue scale (VAS) (0 - no pain, 10 - worst
possible pain) at 15 min interval from completion of surgery
and diclofenac sodium 75 mg im was given when patients
complained of VAS>4. Time for 1st analgesic from completion
of surgery (min) and total amount of analgesic required in 1st
24 hrs postoperatively were also recorded.

Postoperatively, all patients were given standard
intravenous fluids (1L of Ringer’s lactate solution and 1L of
5% dextrose, for the next 24 h). The patients were discharged
24 hours after the procedure after light meal, unless
complications had occurred.

Statistical Analysis

All values were expressed as mean * standard deviation (SD).
Sample size was estimated using the duration of the post-
operative analgesia (Time required for 1st Analgesic) as the
main primary variable. As intra operative complications of
group A totally differ from group B and C we have taken post-
operative analgesia as main variable for estimation of sample
size. On the basis of previous study,[10] assuming a SD of 35
min for all groups and considering alpha risk 5% and beta
risk 15%, it was estimated that 89 subjects in each group is
required to evidence a difference averaging 30 min between
the durations of post-operative analgesia. To increase the
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power of the study and to counter exclusion of cases due to
conversion to GA or open cholecystectomy, we have included
100 subjects in each group.

Results were analysed by unpaired Student’s t-test for
parametric data and Mann-Whitney U-test for nonparametric
data when two groups were compared. One-way ANOVA was
used while comparing parametric data among the three
groups. Chi-square test was used for comparing categorical
data and proportions as appropriate. P < 0.05 was considered
statistically significant. All statistical tests were done by
"STATISTICA" version 9 (StatSoft, Inc. Tulsa, OK, USA).

RESULTS

From January 2014 to December 2016, 300 patients were
enrolled in our study after meeting the inclusion criteria and
were randomly divided into three groups. As four patients of
group A were converted to open cholecystectomy sample size
in this group was 96. In group B two patients were converted
to GA and two patients were converted to open
cholecystectomy. One patient who was converted to GA was
also converted to open cholecystectomy. Thus three patients
were excluded from this group. In group C also three patients
were excluded due to conversion to GA or open
cholecystectomy. Thus, the sample size in group Band C was
calculated to be 97. (Figure 1)

No significant difference was observed regarding
demography of the patient among the groups (p>0.05).
Duration of surgery and pneumoperitoneum were also
comparable among the different groups. (Table 1)

Incidence of hypotension, bradycardia and abdominal
discomfort was significantly higher in group C compared to
group B (p<0.05). Incidence of shoulder pain, hypertension,
tachycardia and respiratory distress was comparable among
group B and C (p>0.05). (Table 2)

No significant difference was observed in discharge time
in any groups and all the patients were equally satisfied
(p>0.05). There was no significant difference in the surgeon
satisfaction score among different groups (p>0.05).

Abdominal pain started significantly earlier in group A
patients compared to other groups. When group B and C were
compared abdominal pain started earlier in group B
compared to group C (p<0.05) though the amount of
analgesic required is not significantly more (p>0.05).
Incidence of nausea vomiting was significantly more in
patients who received GA compared to patients who received
SA (both clonidine and fentanyl). Within first 6 hours of
surgery hypotension and hypertension was significantly
more in group C and group A respectively compared to other
groups (p<0.05). Urinary retention and headache were
complained by significant number of patients who received
SA whereas sore throat was complained by 13.54% of the
patients who received GA.
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Figure 1
GrA GrB GrC P value

Age 42.41+5.38 40.58+4.93 43.29+5.62 >0.05

Sex (M/F) 52/44 49/48 54/43 >0.05

Weight (Kg) 56.39+6.71 53.92+6.32 57.63+£7.11 >0.05

Height (cm) 159.48+11.97 159.82+13.63 162.2+13.94 >0.05

Duration of Surgery (min) 46.32+7.21 41.73+6.92 49.33+£7.95 >0.05

Duration of Pneumoperitoneum (min) 39.54+6.87 35.52+6.75 43.71+6.26 >0.05

Table 1
Group B (n=97) Group C (n=97) p value
Shoulder Pain 12 (12.3%) 10 (10.3%) >0.05
Hypotension 62 (63.91%) 94 (96.9%) <0.05
Hypertension 3 (3.09%) 0 >0.05
Bradycardia 12 (12.37%) 47 (48.45%) <0.05
Tachycardia 15 (15.46%) 18 (18.55%) >0.05
Respiratory Distress 9 (9.27%) 12 (12.37%) >0.05
Pain abdomen/ Abdominal Discomfort 17 (17.52%) 39 (40.2%) <0.05
Pruritus (intra operative) 1(0.01) 0 >0.05
Level of Sensory Block (median) T5 T4 >0.05
Intraoperative Fluid (ml) 1387.3+147.9 1538.1+178.3 <0.05
Intraoperative Ketamine (mg) 29.24+5.71 37.81+6.23 <0.05
Intraoperative Mephentermine (mg) 9.83+2.91 15.93+3.35 <0.05
Intraoperative Atropine (mg) 0.11+0.014 0.31+0.028 <0.05
Table 2. Intra Operative Events in Groups B and C
J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 7/ Issue 51/ Dec. 17, 2018 Page 5423
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GrA GrB GrC p-Value
(n=96) (n=97) (n=97) (A-B) (B-C) (C-A)
Discharge Time (hrs) 25.23+2.71 24.1+2.42 25.89+2.94 >0.05 >0.05 >0.05
Patient Satisfaction Score 4.29+0.23 4.33+0.21 4.21+0.26 >0.05 >0.05 >0.05
Surgeon Satisfaction Score 4.21+0.19 4.11+0.25 4.15+0.25 >0.05 >0.05 >0.05
Table 3
GrA GrB GrC Pvalue | Pvalue | Pvalue
(n=96) (n=97) (n=97) (A-B) (B-C) (C-A)
Pain Abdomen (within 2 hrs of surgery) 94 (97.91%) [35(36.08%)| 12 (12.37%) <0.05 <0.05 <0.05
Nausea/Vomiting 28(29.16%) |15 (15.46%)| 12 (12.37%) | <0.05 >0.05 <0.05
Urinary Retention 2 (2.08%) 24 (24.74%) | 29 (29.89%) <0.05 >0.05 <0.05
Hypotension (within 6 hrs of surgery) 0 3(3.09%) | 25(25.77%) >0.05 <0.05 <0.05
Headache 0 10 (10.3%) 8 (8.24%) <0.05 >0.05 <0.05
Sore Throat 13 (13.54%) 0 0 <0.05 >0.05 <0.05
Pruritus (Post-operative) 0 0 0 >0.05 >0.05 >0.05
Post-Operative Surgical Complications 4 (0.04%) 3(0.03%) 4 (0.04%) >0.05 >0.05 >0.05
Hypertension (within 6 hrs of surgery) 21 (21.87%) 2 (2.06%) 3 (3.09%) <0.05 >0.05 <0.05
Time for 1st Analgesic from Completion of 20.34+ 184.49+ 22517+
Surggery (min) P 5.23 23.71 28.92 <0.05 <0.05 <0.05
Total Amount of Analgesic Required in 1st 124.62+ 97.72% 91.43+
24 hrs. Postopera%ive (mgg1 Period 13.9 10.48 9.11 <0.05 >0.05 <0.05

Table 4. Postoperative Events

DISCUSSION

Pneumoperitoneum produces systemic effects due to the
absorption of COz and decreased venous return due to the
increased intra-abdominal pressure.[10] Carboxemia produced
by absorption of CO2 induces respiratory acidosis decreasing
arterial and mixed venous pH and PaO2.['1l Due to these
adverse effects of COz pneumoperitoneum, previously
controlled ventilation under GA was preferred. But in recent
years several studies and case series have establish the safety
and feasibility of spinal anaesthesia for LC particularly in
healthy patients who have no serious cardiopulmonary
disease to eliminate the CO2z by spontaneous ventilation.[34.12]
In the present study, the study population was also restricted
to ASA I patients to eliminate patients with serious cardio
respiratory problems.

Clonidine, a selective partial az agonist prolongs the
duration of both sensory and motor block of local anaesthetic
after intrathecal administration and exerts its analgesic
effects via post synaptic a2 receptors in substantia gelatinosa
of spinal cord.[13.14] Various doses of clonidine have been used
intrathecally with varying doses of bupivacaine.[151617]
Increasing the of dose of intrathecal clonidine also increases
the side effects like sedation, hypotension, bradycardia and
prolongation of blockade.[17] In two studies very small doses
of intrathecal clonidine (25 pg and 30-75 pg) has adequate
prolongation of blockade without much side effects.[1819] In
our study we have chosen a smaller dose of clonidine (30
mcg) to minimize side effect.

Fentanyl when administered with local anaesthetic has a
synergistic inhibitory action on the A8 and C- fiber
conduction resulting improved perioperative analgesia.[20]
Significant prolongation of the postoperative analgesia was
observed when fentanyl was administered in 0.5 and 0.75
ng/kg.[21] Pruritus, a unique feature of intrathecal opioids and
it is increased with incremental doses of fentanyl. Previous
studies demonstrated that fentanyl 25 pg reduced the
analgesic requirement without increasing the incidence of
episodes of desaturation, nausea, or pruritus during the early
postoperative period.[21.22] So, we decided to go with a dose of
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25 pg to minimize the side effects as well as to increase the
postoperative analgesia.

Intra operative abdominal discomfort is one of the main
disadvantages of spinal anaesthesia for laparoscopic
cholecystectomy. In the present study, patients of group B
experienced significantly less abdominal discomfort
compared to group C. Significant reduction of visceral and
somatic pain improving quality of block by intrathecal
fentanyl may be the possible explanation of less abdominal
discomfort and lesser use of intra operative ketamine in
group B.[22:23]

In the present study incidence of hypotension was
significantly more in group C compared to other groups. Our
observation is similar to previous studies where fentanyl and
clonidine were used intrathecally with bupivacaine.[9.15 17.24]
Higher block height required for LC may also be responsible
for higher incidence of hypotension and bradycardia in group
C even with smaller dose of clonidine.

Incidence of shoulder pain while doing LC under regional
anaesthesia, has been reported as ranging from 25%-
43%.1241225] This was probably due to high intra-abdominal
pressure (IAB) used in these studies. In our study referred
right shoulder pain in group B and C were 12.3% and 10.3%
which is statistically not significant. The lower incidence of
shoulder pain our study compared to previous studies is
probably due to low IAP (<10 mmHg) and liberal use of local
anaesthetic to bath under surface of diaphragm. Our
observation regarding shoulder pain is similar to the study
where both local anaesthetic and low IAP were used.[3]

In all the cases done under spinal anaesthesia no
technical problem was faced by the surgeons similar to
previous studies. As obese patient may need to increase IAP
more than 10 mmHg we have excluded patients with BMI>30.

Duration of post-operative analgesia and time for
requirement of 1st analgesic was significantly increased in
group C compared to group B. Our observation with
intrathecal clonidine regarding post-operative analgesia is
similar to previous studies when compared to fentanyl.[9.15.24]
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We have excluded obese patient and included only ASAI
patients which are limitations of the present study. Further
study with ASA I and Il patients and carefully selected
patients with higher body mass indexes may be done in
future to overcome this limitation.

CONCLUSION

Intrathecal fentanyl as adjuvant to bupivacaine is a preferred
choice as it significantly reduces intra operative abdominal
discomfort. Though duration of post-operative analgesia is
more with clonidine compared to fentanyl, higher incidence
of hypotension and bradycardia with clonidine outweighs
this advantage.
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