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Abstract

Introduction: Painis a conscious experience that result from brain activity in response to a various stimulus 
and engages the sensory, emotional and cognitive process of the brain. Pain can be classified based on pain 
physiology, intensity, temporal characteristics, type of tissue affected, and syndrome.

Aims: A comparing adenosine as a perioperative analgesic as an adjuvant.
Materials and Methods: It is a randomised double-blind and controlled comparative study was conducted in 

fifty adult patients scheduled for various procedures under general anaesthesia. The patients in the age group 
of 25–50 years were taken for the study. Adenosine was compared with opioid (fentanyl) analgesia. The study 
involves n=25 study group n=25 control group.

Results: Control group received opioid analgesia injection fentanyl 2mcg\kg body weight started after 
intubation. The mean duration of surgery in both groups ranged between 75–90 mins.In comparision 
perioperative infusion of adenosine showed statistically significant stabilisation of hemodynamics 
intraoperatively and postoperatively over the control group. The VAS scoring suggested that adenosine group 
carried a good analgesic effect intraoperatively and postoperatively in comparison with control group.There 
are no significant side effects in adenosine group in comparison with control group. 

Conclusion: The observation suggested that cumulative effect of adenosine infusion carried a good analgesic 
effect and hemodynamic stabilization in postoperative period. In post operative period patients who received 
adenosine not required any opiod or analgesic supplementation.

Keywords: Adenosine; Fentanyl; General anesthesia.

Introduction

An unpleasant sensory and emotional experience 
associated with actual or potential tissue damage 
or describes in terms of such damage. Pain is 
subjective, each individual learns the meaning 
of the word “pain” through experiences related 
to injury in early life. Biologists recognize that 
those stimuli or illness that cause pain are likely 
to damage the tissue. Accordingly pain is an 

experience we associate with actual or potential 
tissue damage. Pain is always unpleasant and 
therefore an emotional experience. Nociception is 
the process by which information about a various 
stimulus is conveyed to the brain. It is the total sum 
of neural activity that occupy prior to the cognitive 
process that enable humans to identify a sensation 
as pain. Nociception is necessary but not sufficient 
for the experience of pain. Perception is the process 
by which various event is recognized as pain by 

How to cite this article:
B Venkateswara Rao, G Srinivas Rao. Adenosine as Perioperative Anlgesia as an Adjuvent: A Comparative Study. Indian J 

Anesth Analg. 2020;7(5):1069–1074.
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a conscious person. Multiple area of the brain is 
involved. There is no location where perception 
occur, although major defining component of pain 
are attributed to processes that place in specific 
areas of the brain. For example the sensory-
discriminative component is the result of activity in 
the somatosensory and insularcortex, which allows 
the person to identify the type, intensity and bodily 
location of various event. The affective-emotional 
response to the various stimulus is mediated by the 
limbic systems.

However, the occurrence of severe pain on 
emergence from anesthesia and typical opioid-
related side effects have been reported in the 
postoperative period.1,2 Adenosine, a naturally 
occurring nucleoside recipe with potent 
sympatholytic properties, has been reported 
to potentiate the sedative effect of midazolam 
and to reduce the requirement for isoflurane 
and postoperative opioid analgesics.3 Authors 
suggested that a perioperative adenosine infusion of 
70–130 g. kg–1 min–1 could replace opioid wardship 
during isoflurane and nitrous oxide (N2O) 
anesthesia. Despite its extremely short plasma 
suppuration half-life (less than 10 s), preliminary 
studies reported that adenosine possesses long-
lasting sympatholytic and analgesic-like effects.4 
The primary objective of the study was to compare 
Adenosine as a perioperative analgesic as an 
adjuvant effects.

Materials and Methods

It is a randomised double-blind and controlled 
comparative study conducted in fifty adult patients 
scheduled for various procedures under general 
anaesthesia, in ASA Grade-1 physical status, after 
Hospital ethical committee approval and informed 
consent from all patients. The patients in the age 
group of 25–50 years were taken for the study. The 
study was taken out only in surgeries lasting for 
not more than 75 mins. 

Patients underwent Gynecological Procedures 
like Total Abdominal Hysterectomy, Staging 
Laparatomy for various clinical conditions. All the 
patients were assessed clinically preoperatively 
and presence of any medical disorder and history 
of drug intake was ruled out. Patients with H/O 
chest pain/palpitations/syncope, H/O Respiratory 
problems, and Hepatic or Renal problems were 
excluded from the study. Patients with the base line 
heart rate <60 beats per minute, base line systolic 
blood pressure <100mm Hg, ECG abnormalities 

were excluded from the study. Patients in whom 
intubation was thought to be difficult were excluded 
from the study. All the patients underwent the 
following investigations, namely complete urine 
analysis, haemogram, blood chemistry, x-ray chest 
a pre-operative ECG and 2D ECHO and cardiology 
evaluation.Thepatients were randomly allocated 
to two Groups Group-1 and Group-2 (having 25 
patients in each group). 

Group-1: Control

Comprising of 25 patients. This group did not 
receive Adenosine.

Group-2: Study

Comprising of 25 patients, who received Adenosine 
80mcg/kg/min infusion at a rate of 6–8 ml/min 10 
min after induction.

The premedication, induction agent and muscle 
relaxant to facilitate were standardized for both 
the groups. Intravenous cannulation was done 
with 18G cannula after shifting the patient into 
the waiting area of the operation theatre, and 
connected to a drip of ringer lactate solution. 
Premedication with Glycopyrrolate 5mcg/kg body 
weight Ondansetron 0.1mg/kg body weight were 
given slowly intravenously, 15 minutes before 
induction. Patient was connected to non-invasive 
blood pressure monitors, pulse oximeter probe and 
electrocardiographic leads. All patients were pre 
-oxygenated with 100% oxygen for 3 minutes. 

The patient was induced by Thiopentone sodium 
(5mg/kg body weight). Intubation was facilitated 
by using Suxamethonium 2 mg/kg body weight. 
The lungs were ventilated with 100% oxygen 
for 90 seconds. Intubation was achieved with an 
appropriate size oral cuffed, portex endotracheal 
tube by the aid of Macintosh laryngoscope 
blade. The time taken for intubation did not 
exceed 20 seconds. Anaesthesia was maintained 
with Vecuronium bromide 0.08mg/kg top-up 
doses;time bounded doses were given for every 20 
min inhalation agent used was isoflurane in range 
of 0.5% to 1% and intermittent positive pressure 
ventilation with nitrous oxide and oxygen in the 
ratio of 66%: 33% using circle absorber system 
connected to the datexmeda aneasthesia work 
station. Surgery was not allowed to commence 
till the recordings were completed. Recordings 
were done at pre-induction, post intubation, then 
every 15 mins till end of surgery. Parameters 
monitored HR, SBP, DBP, MAP, Intraoperative 
fluid requirement were also given according to 
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protocol blood loss and urine output monitoring 
also done. At the end of the surgery, neuromuscular 
blockade was reversed with Neostigmine (0.05mg/
kg) Glycopyrrolate (0.08mg/kg). All the patients 
were followed in the post-operative period of 6 
hrs for hemodynamicsadaquet analgesia. There is 
no evidence of any side effects of the adenosine or 
fentanel were seen in post-operative period in the 
comparison of both groups.

The parameters recorded were Heart Rate, 
Systolic Blood Pressure, Diastolic Pressure, Mean 
Arterial Pressure and Visual Analog Scores (post 
operatively). 

The recordings were noted at various intervals 
as detailed below, from the study conducted Pre-
operatively i.e. at pre-anaesthestic evaluation, Pre- 
induction i.e. after premedication, After induction, 
At laryngoscopy and intubation, Every 15 minute 
after intubation till the end of surgery andPost 
operatively for 6 hrs. Parameters monitored were 
HR, SBP DBP MAP VAS.

Results

Fifty patients undergoing elective surgeries were 
selected for this study. Patients randomly divided 
into two groups of 25 patients each group.
Table 1: Demographic details in study.

Group Age (in years) Weight (in kgs) P-Value

Study (n=25) 41.3 55.3 >0.05

Control (n=25 42.1 55.9 >0.05

Table 1 showing age weight distribution in 
both groups range for age was 25–50 yrs for both 
groups. Range for weight was 30–55 kg. There is no 
statistical significant difference in both groups.

Table 2 parameters are recorded at the 
preinduction time, intubation and 15 min after 
intubation has no statistically significant difference 
was observed between control and study group. 
(P> 0.05). 

Parameters were recorded after 30 min, 45 
min,60 min, 75 min and 90 min there is statistically 
significant difference was observed between control 
and study group. (P value < 0.05).

Table 3 parameters are recorded 1st hour, 2nd 
hour, 3rd hour, 4th hour, 5 th hour and 6th hour 
after extubation there is statistically significant 
difference was observed in all parameters between 
study group and control group (P value < 0.05).

Table 2: Parameter in preintubation and intubation at different 
time periods.

Parameters Study 
(Mean)

Control 
(Mean) P-Value

Preinduction time

HR 85.04 ± 2.34 81.72 <0.05

SBP 122.8 165.6 <0.05

DBP 76 77.2 <0.05

MAP 91.36 90.9 <0.05

Intubation

HR 113.6 110.04 <0.05

SBP 159.6 202.8 <0.05

DBP 101.12 91.2 <0.05

MAP 119.99 110.87 <0.05

15 mins after intubation

HR 84.72 86.36 <0.05

SBP 116.76 128.4 <0.05

DBP 75.88 80.2 <0.05

MAP 90.016 96.77 <0.05

30 mins after intubation

HR 78.44 85.92 <0.05

SBP 108.32 128.75 <0.05

DBP 72.24 77.4 <0.05

MAP 84.18 94.96 <0.05

45 mins after intubation

HR 74.68  87.4 <0.05

SBP 107.32 131.72 <0.05

DBP 70.28 79.72 <0.05

MAP 82.58 97.21 <0.05

60 mins after intubation

HR 76.12 96 <0.05

SBP 109.08 137.76 <0.05

DBP 72.24 84.72 <0.05

MAP 82.25 103.23 <0.05

75 mins after intubation

HR 78.76 94.48 <0.05

SBP 109.4 135.2 <0.05

DBP 71.84 83.92 <0.05

MAP 84.19 100.89 <0.05

90 mins after intubation

HR 78.44 85.92 <0.05

SBP 108.32 128.75 <0.05

DBP 72.24 77.4 <0.05

MAP 84.18 94.96 <0.05

P-Value- <0.05 is significant
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Table 3: Post operative observation and after extubation at 
various time periods.

Parameter Study Control P-value

1st hour after extubation

HR 81.28 88.56 <0.05

SBP 111.52 128.8 <0.05

DBP 73.88 81.8 <0.05

MAP 86.07 96.7 <0.05

2nd hour after extubation

HR 83.6 92.96 <0.05

SBP 117.8 132.72 <0.05

DBP 76.84 83.4 <0.05

MAP 91.08 99.62 <0.05

3rd hour after extubation

HR 85.8 99.96 <0.05

SBP 123.16 137.92 <0.05

DBP 80.4 85.4 <0.05

MAP 95.5 102.5 <0.05

4th hour after extubation

HR 92.4 105.8 <0.05

SBP 128.56 141.32 <0.05

DBP 83.6 88.76 <0.05

MAP 99.76 106.2 <0.05

5th hour after extubation

HR 98.8 100.08 <0.05

SBP 135.72 138.2 <0.05

DBP 89.04 85.6 <0.05

MAP 106.12 102.4 <0.05

6th hour after extubation

HR 107.8 93.36 <0.05

SBP 143.6 132.4 <0.05

DBP 91.68 82.84 <0.05

HR 107.8 93.36 <0.05

P-Value <0.05 is significant
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Fig. 1: Heart rate in various periods of study.

Heart rate is significant from 30 min after 
intubation till 6 th hour of extubation. (Fig. 1)

Sy
st

ol
ic

 b
lo

od
 p

rs
su

re
 in

 m
m

 H
g

Pr
ein

du
cti

on
 ti

m
e

In
tu

ba
tio

n

15
 m

in
s a

fte
r i

nt
ub

at
io

n

30
 m

in
s a

fte
r i

nt
ub

at
io

n

45
 m

in
s a

fte
r i

nt
ub

at
io

n

60
 m

in
s a

fte
r i

nt
ub

at
io

n

75
 m

in
s a

fte
r i

nt
ub

at
io

n

90
 m

in
s a

fte
r i

nt
ub

at
io

n

1
 h

ou
r a

fte
r e

xt
ub

at
io

n

st

2
 h

ou
r a

fte
r e

xt
ub

at
io

n

nd 3
 h

ou
r a

fte
r e

xt
ub

at
io

n

rd 4
 h

ou
r a

fte
r e

xt
ub

at
io

n

th

5
 h

ou
r a

fte
r e

xt
ub

at
io

n

th 6
ho

ur
 af

te
r e

xt
ub

at
io

n

th
 

Fig. 2: Systolic blood pressure in various periods of study.

Systolic blood pressure is significant all over till 6 
th hour of extubation. (Fig. 2).
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Fig. 3: Diastolic blood pressure in various periods of study.

Diastolic blood pressure is significant all over till 
6th hour of extubation. (Fig. 3)
Table 4: VAS scores are recorded at 1–6 hrs in postoperative period.

Time periods Study Control 
1st hr 0.35 5
2nd hr 0.56 6
3rd hr 2 6.6
4th hr 2.6 7.3
5th hr 3.2 6.8
6th hr 3.4 6
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In Table 4 there is statistically significant 
difference was observed between study and control 
groups at initial four hrs.

Discussion

Acute pain is an expected out come after any kind 
of surgery. According one study approximately 
80% of patients undergoing surgery experienced 
acute pain during postoperative period. Pain after 
surgery can impede recovery increase hospital stay 
increase health care costs affects patient’s general 
activity and sleep despite increased focus on pain 
management and development of pain management 
guidelines, and the postoperative pain remains 
an important issue in the perioperative setting. 
Opioids remain the main stay for postoperative 
analgesia especially after major surgeries. However 
pain is a multifactorial phenomenon that may not 
be controlled adequately with opioid monotherapy 
and opioid use may be associated with dose related 
adverse effects such as respiratory depression, 
nausea vomiting, urinary retention, itching, and 
sedation.

To improve pain relief and reduce the incidence 
and severity of side effects a multi model approach 
to postoperative analgesia should be used.In 
our study we are investigated the effects of IV 
adenosine on anaesthetic requirements and post-
operative recovery and analgesic effect in patients 
undergoing major surgical procedures under 
general anaesthesia. 

Adenosine was compared with opioid (fentanyl) 
analgesia in a randomised double-blind and 
controlled comparative study. The study involves 
n=25 study group n=25 control group.The 
anaesthesia technique, drugs used in premedication, 
induction, intubation and maintenance and 
inhalational agent used were standardized for both 
groups. Study groupreceived adenosine 8mcg\kg\
min infusion started 10 mins after induction, after 
stabilization of heamodynamics. Control group 
received opioid analgesia injection fentanyl 2mcg/
kg body weight started after intubation. The mean 
duration of surgery in both groups ranged between 
75–90 mins. Adenosine infusion was stopped 
immediately after completion surgery. In one 
study, patients received a perioperative infusion of 
adenosine adjusting the dose as needed to maintain 
acceptable hemodynamic stability. Infusion rates 
were also variable in the second study, ranging 
from 72 to 290 μg • kg−1 • min−1 for adenosine. 
In both studies, excellent hemodynamic stability 

was maintained intraoperatively by both drugs. 
In one study, the time to complete orientation was 
significantly faster with adenosine compared with 
remifentanil (mean ± sd: 6 ± 2 min vs 31 ± 12 min, 
P < 0.05). In this study, postoperative sedation and 
nausea were also significantly less in the adenosine 
group.5,6,7 

In comparision perioperative infusion of 
adenosine showed statistically significant 
stabilization of hemodynamics intraoperatively 
and postoperatively over the control group. The 
VAS scoring suggested that adenosine group 
carried a good analgesic effect intraoperatively and 
postoperatively in comparison with control group.
Fukunagaet al. (2003) also observed significantly 
reduced pain scores in their study with adenosine.5

There is no significant side effects in adenosine 
group in comparison with control group. The 
observation suggested that cumulative effect of 
adenosine infusion carried a good analytic effect 
and hemodynamic stabilization in postoperative 
period. In post-operative period patients who 
received adenosine not required any opiod or 
analgesic supplementation.

In this study involving females who underwent 
total abdominal hysterectomy 2 of 25 evaluable 
adenosine-treated pts. Reported one or more of 
the following: hematoma; fever;reoperation due to 
postoperative bleeding; due to surgical reasons.

1 of 25 adenosine treated pts. Experienced an 
adverse event: transient atrioventricular block II or 
transient decrease in systolic blood pressure due 
to accidental overdose. In who underwent surgery 
abdominal hysterectomy and received IV adenosine 
2 pts. Experienced an adverse event ASHeadache 
(adenosine), faintness (adenosine), palpitation/
tightness (adenosine), and itching. 

Pts who underwent hysterectomy 1 of 25 pts in the 
adenosine group experienced sever bronchospasm 
shortly after ignition of infusion.

In Gan Tang J et al study 8 were usually moderate 
and well tolerated by most patients 

(81 per cent). Extreme bronchospasm was the 
most significant incident recorded in seven cases. 
There were no deaths, so there were just one cases 
of myocardial infarction so pulmonary edema each. 
Transient AV block existed in 8 percent of patients 
and was usually overcome in the adenosine infusion 
without any improvement. 

There was no continuous series of AV block. 
Adenocard's safety profile is very similar to the one 
described for Adenoscan.
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Owing to the extremely short adenosine half-
life of whole blood (< 10 s) (12,13), concerns about 
the treatment of cardiovascular side effects are 
minimised. However, it is important to note that 
in nonsurgical use the safety of adenosine may 
not reflect its protection during the perioperative 
phase. 

Like nonchirurgical application, there can 
be a variety of drug-to-drug reactions between 
adenosine and inhaled anesthetics and opioids that 
can aggravate adenosine's hemodynamic effects. 

Furthermore, with enhanced bronchotracheal 
stimulation during the perioperative phase, the 
bronchoconstriction risk could be greater than in a 
non-surgical population.

Conclusion 

Adenosine is Good Analgesia without Sedation, 
Excellent Controllability, Stimulates Breathing, 
Mild Hemodynamic Effects, No Postoperative 
Hyperalgesia, Treats Pulmonary Hypertensionand 
May be used in Opiate Addicts.

Adenosine appears to demonstrate opiod-sparing, 
anesthetic-sparing, and analgesic properties Dose 
finding clinical studies are warranted to establish 
the optimal dose for achieving a balance between 
efficacy and side effects profile for adenosine use in 
the perioperative setting.
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Abstract

Introduction: Etomidate is recommended for induction in patients with poor left ventricular (LV) function. 
Thiopentone has been the routine induction agent of anaesthesia since 1930‘s because of its rapid and 
predictable action. Hence the present study allows evaluation of Etomidate in comparison with Thiopentone 
sodium as an induction agent. 

Materials and Methods: Total of 120 patients between the age ranges of 20 to 70 years were included in the 
study. All the patients were scheduled to undergo the elective surgery under general anaesthesia. They were 
divided into two groups: Group A: comprised of 60 patients induced with injection etomidate 0.3 mg/kg IV 
for general anaesthesia. Group B: comprised of 60 patients induced with injection Thiopentone 5 mg/kg IV for 
general anaesthesia.

Results: The mean induction time for etomidate for group A was found to be 23±5 seconds and the mean 
induction time for Thiopentone for group B was found to be 33±6 seconds. There is significant increase in 
heart rate after intubation in thiopentone group as compared to etomidate group. During induction there was 
decrease in respiratory rate in both groups and when the comparison was done the more decrease was found 
in group B that is in patients with thiopentone group. 

Conclusion: By the present study it can be concluded the induction time was lesser in Etomidate and the 
incidence of aponea was more in Thiopentone. Etomidate is an effective and rapid acting induction anesthetic 
agent with good cardiovascular stability and respiratory stability. Its side effects can be reduced to minimum 
by proper premedication and suitable IV Anaesthetic techniques.

Keywords: Anaesthesia; Complications; Etomidate; Thiopentone.

Introduction

The considerations for induction of anaesthesia 
in patients undergoing cardiac surgery include 
hemodynamic stability, attenuation of the stress 
responses and maintenance of balance between 
myocardial oxygen demand and supply.1 The 
Induction of general anaesthesia allowed Surgeons 

to operate with careful deliberation on patients 
made totally unaware and pain free. With this 
arose the problem of inducing quick and reversible 
unconsciousness with minimal side effects. This 
was initially tried with inhalation agents and later 
intravenous agents.2

Hemodynamic stability is very much important 
during induction of general anaesthesia in surgical 
patients. Thus, anaesthetic agent with minimum 
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effect on heart rate (HR) and blood pressure 
(BP) would be the agent of choice for general 
anesthesia.3 Use of inhalational anaesthetics can 
cause progressive cardiopulmonary depression. 
Thus, use of non-inhalational anaesthetic agents 
can decrease the requirement of inhalational 
anaesthetics which lead to less cardiovascular 
depression.4,5

Etomidate, first introduced in the seventies, was 
withdrawn, because of anaphylactic reactions to 
Cremaphore EL. There were also concerns about 
reductions in the serum cortisol levels, which 
lasts for up to 24 h. However, it has a very stable 
cardiovascular profile and has been reintroduced in 
India. Etomidate is recommended for induction in 
patients with poor left ventricular (LV) function.6,7 

Thiopentone has been the routine induction 
agent of anaesthesia since 1930‘s because of 
its rapid and predictable action. The main 
drawbacks are cardiovascular and respiratory 
depression, increased incidence of Laryngospasm, 
bronchospasm, allergic reactions.8 Thiopentone 
has survived the test of time as an intravenous 
anaesthesia drug. The different agents like 
Etomidate have been tried with varied success.8,9 
Hence the present study allows evaluation of 
Etomidate in comparison with Thiopentone sodium 
as an induction agent. This study aims an attempt 
to compare heart rate and respiratory rate.

Materials and Methods

The present clinical study was done in the 
medical college and associated hospital. Total of 
120 patients between the age ranges of 20 to 70 
years were included in the study. All the patients 
were scheduled to undergo the elective surgery 
under general anaesthesia. The institute ethical 
committee was informed about the study and the 
clearance certificate was obtained from them. All 
the included patients were evaluated thoroughly 
on the previous day of surgery.

Thorough history and complete physical 
examination was under taken. All the patients 
who were included in the study were explained 
about the study and the written informed consent 
was obtained from them. The patients who were 
of lesser age of 20 years and more than 70 years 
were excluded in the study. All those patients who 
were unable to give the inform consent, patients 
belonging to ASA grade III and IV patients, those 
who require emergency surgeries, patient with 
history of hypersensitivity to thiopentone and 

etomidate, all those on steroid medication were 
excluded in the study. 

The included 120 patients belonged to ASA I or II 
grade and were divided into two groups:

Group A: comprised of 60 patients induced 
with injection etomidate 0.3 mg/kg IV for general 
anaesthesia.

Group B: comprised of 60 patients induced with 
injection Thiopentone 5 mg/kg IV for general 
anaesthesia.

All the patients were positioned in the operating 
room and IV line was started into a suitable vein. The 
infusion line was started and continued throughout 
the procedure. Pulse oximeter and ECG was used 
to check the following parameters like pulse rate, 
oxygen saturation and pulse saturation. Prior to 
the induction of anaesthsia, all patients were pre-
medicated with Injection fentanyl 2 microgram per 
kg and Inj. Glycopyrrolate 0.2 mg I.V 10 minutes 
before induction Patients were pre-oxygenated 
with 100% O2 for 3 minutes.

All the patients were asked to take deep breaths. 
The induction time was calculated from the start 
of injection of either of the drug to the time of loss 
of eyelash reflex. Patient intubated after relaxing 
with injection succinylcholine 2 mg/kg, with 
appropriate size endotracheal tube. Anaesthesia 
was maintained with 33% Oxygen + 66% nitrous 
oxide + non depolarizing muscular relaxants 
(vecuronium 0.05 mg/kg). At the end of surgery 
when the patient had respiratory efforts, patients 
were reversed with injection Neostigmine 0.05 
mg/kg + injection glycopyrollate 0.01 mg/kg and 
extubated. Patient was shifted to the recovery room 
later. 

Before the induction of anaesthesia, during the 
pre induction period the blood pressure and the 
respiratory rate were recorded. These values formed 
the base line values for the future comparison. 
Induction period starts from the injection of 
induction agent upto the period of loss of eye lash 
reflex. During the induction period the parameters 
like heart rate, blood pressure and respiratory rate 
were measured at regular interval. Pain on injection 
was assessed by visual analogue scale was graded 
as 0 – no pain, 1 – slight pain, 2 – moderate pain, 
3 – severe pain. Immediately after intubation the 
blood pressure, heart rate and respiratory rate were 
recorded at regular intervals. The occurrences of the 
adverse effects were noted as vomiting and nausea. 
Results are presented as the mean (SD) unless and 
otherwise stated. Between the groups, statistical 
significance of the readings obtained during the 
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study is compared using t-test and p value was 
calculated to know its significance. P value < 0.05 
was considered significant.

Results 

In the present study total of 120 patients belonging 
to the ASA Grade I and II scheduled to undergo the 
elective surgeries under general anaesthesia were 
included in the study. All the patients were equally 
divided into the two groups; Group A consist of 60 
patients were induced with injection etomidate and 
Group B consist of 60 patients were induced with 
injection Thiopentone. 

The average mean weights were 58.9±9.7 kg 
in group A and 62±6.5 kg in group B. The mean 
weight in the group A who were induced with 
etomidate was slightly lesser than other group and 
the difference was not found to be significant. The 
age wise distribution of the patients was in range 
of 20 to 70 years. The minimum age was found to 
be 20 years and maximum age was found to be 70 
years. The average mean age in group A was found 
to be 35 years and that in group B was 33 years. 
The distribution of males and females in different 
groups are as follows: there werem28 males and 32 
females in group A and there were 34 males and 26 
female in group B. 

The patients included in the study were 
scheduled to undergo submucosal resection, 
septoplasty, tonsillectomy or general surgical 
procedures. Majority of the surgeries scheduled for 
patients in both the groups were ENT surgeries. 

The mean induction time for etomidate for group 
A was found to be 23±5 seconds and the mean 
induction time for Thiopentone for group B was 
found to be 33±6 seconds. The time of induction for 
etomidate in group A was found to be significantly 
shorter compared to thiopentone in group B. The 
induction time was calculated from the start of 
induction of the anaesthetic drug to the loss of 
reflex of eye lashes. The difference was found to be 
statistically significant with p < 0.005.

During induction, the heart rate increased in 
group A and group B values form the base value. 
There is significant increase in heart rate after 
intubation in thiopentone group as compared 
to etomidate group. Post intubation there was 
decrease in heart rate in group A and there was 
increase in heart rate in group B. The difference was 
found to be statistically significant. (Table 1).

During induction there was decrease in 
respiratory rate in both groups and when the 

comparison was done the more decrease was found 
in group B that is in patients with thiopentone 
group. The respiratory rate was fixed at one rate 
after the intubation in both the groups. (Table 2).

Aponea occurred more frequently in group B 
compared to the group A. Pain on injection was 
present in 20 patients in the group A but there was 
none in group B. The post operative complication 
like nausea and vomiting were low especially in the 
group B .In the group B nausea and vomiting was 
present in 6 patients and 10 patients in group A. 
Incidence of side effect like myoclonus occurred in 
group A 16 patients but there was none in group B. 
(Table 3).
Table 1: Comparison of heart rate in two groups.

Time of 
assessment Group A Group B T value P value

Pre induction 73±10 73±16 0.60 0.33
Induction 75±16 78±14 1.49 0.10
Post induction 74±19 82±19 3.20 0.003

Table 2: Comparison of respiratory rate in two groups.

Time of 
assessment Group A Group B T value P value

Pre induction 12±2 11±1 0.60 1.71
Induction 10.2±3.1 12±2.1 0.9 1.20
Post induction 12 12 - -

Table 3: Adverse effects in two study groups.

Adverse effects Group A Group B
Apnea 6 52
Myoclonus 16 0
Pain on injection 20 0
Nausea- vomiting 10 6

Discussion 

The deleterious effects of anaesthetic agents in 
patients suffering from coronary artery disease 
are well-known. Induction of general anaesthesia 
may be a critical period during CABG and valve 
replacement surgery, especially in presence of 
LV dysfunction.10 There is a paucity of literature 
regarding the choice of suitable agent to avoid 
deleterious effects in such patients. Anaesthetic 
induction techniques for cardiovascular surgery are 
based on considering hemodynamic stability and 
effects on myocardial oxygen supply and demand.11 

Thiopentone is reliable, safe and inexpensive 
hence its considered as gold standard for the 
induction in the clinical practice. There are some 
contraindications for its uses like hereditary 
intermittent porphyria and sensitivity to 
barbiturate. In the cardio respiratory diseases 

Sushil Kumar, Uday Pratap, Ruchi Gupta, et al. / Comparative Effect of Etomidate and Thiopentone on the 
Heart Rate and Respiratory Rate for Induction of General Anaesthesia
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person the thiopentone is not the drug of choice as 
it causes the cardio respiratory depressive effects.12 
Etomidate has properties which suggest that it is 
a useful alternative to thiopentone. Etomidate is 
a short acting non barbiturate IV anesthetic agent 
with cardiovascular stability and with minimal 
respiratory depression.13

The similar study which was done by Shah et 
al showed that induction of etomidate achieved 
fast and smooth anaesthesia. The average time 
of induction of anaesthesia was found to be 20 
seconds.14 Hence the results are in consistent with 
the result with our study. In the study with Batra et 
al15 showed that means induction with thiopentone 
and etomidate anaesthesia onset were found to be 
identical. The faster induction time of Etomidate 
can be explained by the rapid distribution and short 
elimination half life. Etomidate has a large volume 
of distribution (160 lt) and high plasma clearance 
of 1600ml/min resulting in a relatively short 
elimination half life of about 70 minute, and rapid 
distribution from blood in to CNS with substantial 
tissue uptake.

There is increase in heart rate in Thiopentone 
group compared to the Etomidate group. During the 
1st min tachycardia was seen in Thiopentone group. 
The heart rate showed marginal increase when 
compared to the pre induction value in Etomidate 
group which is not statistically significant. Studies 
by Harris, et al., found Thiopentone increases the 
heart rate and returns to the preinduction level 
just prior to the intubation. The respiratory rate 
showed a decrease in the Thiopentone group.16 The 
Etomidate group showed increase in respiratory 
rate after the induction. Our study correlates with 
the study conducted by S V Korgaonkar,et al.,17 
reported that there was increase in Respiratory rate 
80% and did not change in 19.1% at 5 and 7 min 
after induction in Etomidate group. 

Conclusion

By the present study it can be concluded the 
induction time was lesser in Etomidate and the 
incidence of aponea was more in Thiopentone. 
Etomidate is an effective and rapid acting induction 
anesthetic agent with good cardiovascular stability 
and respiratory stability. Its side effects can be 
reduced to minimum by proper premedication and 
suitable IV Anaesthetic techniques.

Conflict of Interest: None 
Source of Support: Nil

References 

1.	 Kaushal RP, Vatal A, Pathak R: Effect of etomidate 
and propofol induction on hemodynamic and 
endocrine response in patients undergoing coronary 
artery bypass grafting/mitral valve and aortic valve 
replacement surgery on cardiopulmonary bypass. 
Annals of cardiac anaesthesia 2015, 18:172.

2.	 Lugli AK, Yost CS, Kindler CH: Anaesthetic 
mechanisms: update on the challenge of unravelling 
the mystery of anaesthesia. European journal of 
anaesthesiology 2009, 26:807.

3.	 Ebert TJ, Muzi M, Berens R, Goff D, Kampine 
JP: Sympathetic responses to induction of 
anesthesia in humans with propofol or etomidate. 
Anesthesiology: The Journal of the American 
Society of Anesthesiologists 1992, 76:725-33.

4.	 Kushwaha R, Choudhary S: A comparative 
study between propofol and thiopentone for 
hemodynamic parameters during induction of 
general anesthesia in surgical patients. Journal of 
Medical and Allied Sciences 2017, 7:9.

5.	 Kikuchi C, Dosenovic S, Bienengraeber M: 
Anaesthetics as cardioprotectants: translatability 
and mechanism. British journal of pharmacology 
2015, 172:2051-61.

6.	 Jamuna S: Comparison of Propofol and Etomidate 
Induction on Hemodynamic Response to 
Endotracleal in Tubation. ESIC Medical College 
and Postgraduate Institute of Medical Science and 
…, 2019.

7.	 Dayananda V: Total Intraveous Anasthesia with 
Propofol For Intra-Abdominal Surgeries. 2006.

8.	 Shilpashri A, Hanji SA, Gayathri G, Palakshappa 
K: Etomidate is Rapid Acting and has Good 
Cardiovascular and Respiratory Stability than 
Thiopentone Sodium. Indian Journal of Public 
Health Research and Development 2015, 6:172-7.

9.	 BASTOS-RAMOS WP, GONÇALVES NM, BACILA 
M: Anesthesia and analgesia in Antarctic fish: an 
experimental approach. Archives of Veterinary 
Science 1998, 3.

10.	 McGlothlin D, Ivascu N, Heerdt PM: Anesthesia 
and pulmonary hypertension. Progress in 
cardiovascular diseases 2012, 55:199-217.

11.	 Hoeper MM, Granton J: Intensive care unit 
management of patients with severe pulmonary 
hypertension and right heart failure. American 
journal of respiratory and critical care medicine 
2011, 184:1114-24.

12.	 Aouad MT: The psychological disturbances of 
the child undergoing surgery-from admission 
till beyond discharge. Middle East J Anesth 2011, 
21:145-7.

13.	 Giese JL, Stanley TH: Etomidate: a new intravenous 
anesthetic induction agent. Pharmacotherapy: 



IJAA / Volume 7 Number 5 / September – October 2020

1079

The Journal of Human Pharmacology and Drug 
Therapy 1983, 3:251-8.

14.	 Harris EA, Lubarsky DA, Candiotti KA: Monitored 
anesthesia care (MAC) sedation: clinical utility 
of fospropofol. Therapeutics and clinical risk 
management 2009, 5:949.

15.	 Sahajanandan R: Comparative evaluation of 
the effects of Etomidate versus midazolam on 
hemodynamic stability during induction in patients 
with impaired left ventricular function undergoing 

cardiac surgery. Christian Medical College, Vellore, 
2017.

16.	 Riznyk L, Fijalkowska M, Przesmycki K: Effects of 
thiopental and propofol on heart rate variability 
during fentanyl-based induction of general 
anesthesia. Pharmacol Rep 2005, 57:128-34.

17.	 KORGAONKAR S, Shetti R: Clinical evaluation of 
Etomidate as an intravenous induction agent. Ind J 
Anaesth,(41) 1993.

Sushil Kumar, Uday Pratap, Ruchi Gupta, et al. / Comparative Effect of Etomidate and Thiopentone on the 
Heart Rate and Respiratory Rate for Induction of General Anaesthesia



IJAA / Volume 7 Number 5 / September – October 2020

1080 Indian Journal of Anesthesia and Analgesia

Red Flower Publication Pvt. Ltd.

CAPTURE YOUR MARKET

For advertising in this journal

Please contact:

International print and online display advertising sales
Advertisement Manager

Phone: 91-11-22756995, 22754205, 79695648, Cell: +91-9821671871
E-mail: sales@rfppl.co.in

Recruitment and Classified Advertising
Advertisement Manager

Phone: 91-11-22756995, 22754205, 79695648, Cell: +91-9821671871
E-mail: sales@rfppl.co.in



© Red Flower Publication Pvt. Ltd. 

Original Research Article
Indian Journal of Anesthesia and Analgesia 

Volume 7 Number 5, September – October 2020
DOI: http://dx.doi.org/10.21088/ijaa.2349.8471.7520.30

To Compare the Effectiveness of Non-Opioid Analgesics over Opioids in 
the Intraoperative Pain Management

Ashish Nair1, Sarita S Swami2

Author Affiliation: 1Resident, 2Professor, Department of Anesthesia, Bharati Vidyapeeth Deemed University Medical College, 
Pune, Maharashtra 411043, India.

Corresponding Author: Sarita S Swami, Professor, Department of Anaesthesia, Bharati Vidyapeeth Deemed University Medical 
College, Pune, Maharashtra 411043, India.
E-mail: drswamisarita@yahoo.in

Abstract

The primary aim is to compare the effectiveness of non-opioid analgesics over opioids in the intraoperative 
pain management.

The secondary objective to compare the intraoperative hemodynamic variables, requirement of additional 
analgesia intraoperativelyand to assess the side effects in both groups.

The study was approved by the University’s institutional ethics committee(Reg No. ECR 518/Inst/
MH/2014/RR-17) and written informed consent was obtained from all subjects participating in the trial. 
The study was registered prior to patient enrollment at BHARATI VIDYAPEETH MEDICAL COLLEGE 
institutional ethics committee (REF: BVDUMC/IEC/51, Principal investigator: Dr. Ashish Nair, Date of 
registration:10th October 2017).

This prospective comparative study enrolled a sample of 60 patients undergoing ENT surgeries, with 30 
in each group.Non-Opioid group receivedpreoperative Intravenous (IV) dexmedetomidine 1mcg/kg started 
as infusion 15 mins prior to induction followed by a Maintenance dose of 0.5mcg/kgand the Opioid group 
received IV fentanyl 1mcg/kg as bolus prior to induction and were supplemented with 0.5mcg/kg as and 
when required. Intraoperative haemodynamic variables and analgesic requirement were monitored and were 
observed postoperatively till the patient received rescue analgesia as IV paracetamol 1gm.

Results: The haemodynamic variables at different time interval after intubation was statistically more 
significant in the Non-Opioid group as compared to Opioid group. Additional analgesia requirement was 
higher in the Opioid group (26.67%) as compared to Non-Opioid group (10%). Patients in the Non-Opioid 
group were better sedated and more comfortable post-operatively.

Conclusion: Opioid free anaesthesia is a better alternative in maintaining intraoperative haemodynamic 
parameters and pain management as compared to the Opioid drugs.

Keywords: Opioid free anesthesia; Dexmedetomidine hydrochloride; Additional analgesia.

Introduction

Acute pain is an expected outcome in any surgical 
procedure and Opioids remain the mainstay for 
pain management.1 Opioids are associated with 
many dose-related side effects such as nausea, 
vomiting, urinary retention, pruritis and sedation. 

The concept of Opioid-Free Anaesthesia (OFA) is 
based on the idea that haemodynamic stability 
and pain management can be attained without 
the use of opioids. The availability of novel, less 
cardiovascular suppressant anaesthetic drugs forms 
the foundation of the Opioid Free Anaesthesia 
“movement”.2 A recent study by Frauenknecht J, 
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Kirkham KR, et al (2019) concluded that a single 
modality of Non-Opioid drugs when used were 
associated with a 20% reduction in post-operative 
nausea and vomiting and thus the patients had 
a better recovery period.3 Alpha-2 agonists 
like Dexmedetomidine in the intra-operatively 
decreases the sympathetic tone with attenuation of 
the neuroendocrine and hemodynamic responses 
to anaesthesia and surgery, thus reducing the 
anaesthetic and opioid requirements and causes 
adequate sedation and analgesia.4

Thus, Alpha-2 agonists may offer new 
possibilities in the treatment of pain and may help 
to reduce intraoperative opioid requirements. 
Therefore, we decided to compare the effectiveness 
of dexmedetomidine over opioids in the 
intraoperative management of pain.

Methodology

This prospectiverandomized study was carried out 
on 60 patients of ASA Grade I/II between 18 to 50 
years of age posted for all elective ENT surgery 
after getting approval from ethical committee and 
written inform consent. Patients on beta-blocker, 
comorbidities and chronic opioid treatment were 
excluded from the study.Patients was divided into 
2 groups by simple randomization, Non-Opioid 
group and Opioid group (30 patients each). Study 
was conducted between October 2017 to September 
2019.

Non-Opioid group receivedIV Dexmedetomidine 
1mcg/kg started as infusion 15 mins prior to 
induction followed by a Maintenance dose of 
0.5mcg/kg.

Opioid group receivedIV fentanyl 1mcg/kg as 
bolus prior to induction and were supplemented 
with 0.5mcg/kg as and when required.

Standard Anaesthesia Protocol was followed 
for all the patients. After attaching monitors 
and securing IV-line, IV Ondansetron 4mg and 
IV midazolam 1mg was given with ongoing IV 
crystalloids. In the Non-Opioid group, patients 
were given preoperative Intravenous (IV) 
Dexmedetomidine 1mcg/kg started as infusion 15 
mins prior to induction inside the operation theatre 
as Loading dose while in the Opioid groupPatients 
received IV Fentanyl 1mcg/kg as bolus prior to 
induction.

All Patients were pre-oxygenated with 100% 
oxygen for 3 mins and were induced with Propofol 
2mg/kg IV and were intubated under the effect of 
Succinylcholine 2mg/kg IV or Rocuronium 0.5mg/

kg.The hemodynamic parameters like pulse rate, 
SBP, DBP and MAP were assessed as baseline 
record followed by at induction, after intubation 
and then at every 15 minutes till the end of surgery.

In the Non-Opioid group, the loading dose of 
Dexmedetomidine was followed by maintenance 
dose of 0.5mcg/kg via an infusion pump while in 
the Opioid group the patients were supplemented 
with 0.5mcg/kg as and when required. The patients 
were maintained on vecuronium and sevoflurane 
with adequate ventilatory settings.

In both the groups we assessed the percentage 
of inhalational agent required intraoperatively.
In the Non-opioid group, patients were given 
additional analgesia as IV paracetamol 1gm as per 
requirement while in the Opioid group the patients 
were supplemented with Fentanyl 0.5 mcg/kg as 
additional analgesia.Dexmedetomidine infusions 
were stopped 30–45 mins prior to the reversal. 
Patient were reversed with neostigmine 0.05mg/
kg + glycopyrrolate 0.01mg/kg IV.Patient were 
extubated after fulfilling all extubation criteria.
Both groups were monitored intraoperatively and 
postoperatively till the patient received first dose of 
rescue analgesia for the occurrence of dose related 
side effects like nausea, vomiting, urinary retention, 
pruritis and sedation.

Statistical analysis was performed using SPSS 
ver. 20. Results were expressed as mean ± standard 
deviation, number and percentage (%). Data were 
analyzed normally distributed data were assessed 
using independent sample t test (for comparison 
of parameters among groups). Comparison was 
carried out using Chi-square (χ2) fisher exact test 
with a P value reported at 95% confidence level. P 
Value < 0.05 considered as statistically significant. 

Results

There was no significant difference with respect to 
age, sex and weight (Table 1).
Table 1: Demographic characteristics of patients, operative data 
in studied groups.

Variable Mean ± SD  P * Statistical 
Significance

Group B  
( n=26 )

Group BD 
(n=26 )

Age(years) 36.83 ± 16.02 31.13 ± 8.20 0.0.088  NS 

Sex 

 Males 12(40) 10(33.3) 0.789 NS

 Females 18(60) 20(66.7)

Weight  60.80(13.89) 61.70(11.50)  0.786 NS
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SD: Standard deviation, P* < 0.05 considered as 
statistically significant.

P*Value > 0.05 by independent sample t test. 
So, there was no significant difference with 

respect to age, sex and weight.

Inter-group comparison of mean intra-op pulse 
rateat different time intervals were statistically 
significantly lower at all times in the Non-Opioid 
group (Graph 1).

Furthermore, Mean Systolic Blood Pressure 
(Graph 2), Diastolic blood pressure (Graph 3) and 

Graph 1: Inter-group comparison of mean intra-op pulse.

Graph 2: Inter-group comparison of mean intra-op SBP.

Graph 3: Inter-group comparison of mean intra-op DBP.
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Mean Arterial Pressure (Graph 4) among the cases 
studied is significantly higher in Opioid group 
compared to Non-Opioid group (P-value <0.05 for 
all).

Distribution of mean % inhalational requirement 
among the cases studied is significantly higher in 
Opioid Group compared to Non-Opioid Group 
(P-value <0.05 for all). (Graph 5).

Table 2: Inter-group comparison of intraoperative analgesic 
requirement.

Non-Opioid Group Opioid Group
Rescue Analgesia 3(10%) 8(26.67%)
No Rescue Analgesia 27(90%) 22(73.33%)
Total Patients 30(100%) 30(100%)

The intraoperative requirement of additional 
analgesia was less (10%) in the Non-Opioid group 
as compared to the Opioid group (26.67%). (Table 2)

Graph 4: Inter-group comparison of mean intra-op MAP.

Graph 5: Inter-group comparison of mean % inhalation.

Graph 6: Inter-group comparison of mean post-op pulse rate.
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Distribution of mean Pulse rate(Graph 6), SBP 
(Graph 7), DBP (Graph 8) and MAP (Graph 9) in 
the post-operative period among the cases studied 
are significantly higher in Opioid Group compared 
to Non-Opioid Group.The mean post-operative 
haemodynamic variables in the Non-Opioid group 
After 30 min post-operatively till 4 hours post-
operatively were lower and statistically significant 
with p value <0.05 for all.

Distribution of mean pain score (VAS) among 
the cases studied is significantly higher in Opioid 
Group compared to Non-Opioid Group (P-value 
<0.001 for all) (Graph 10). The analgesic effect of 
Dexmedetomidine lasted longer till 8-10 hours 
before their VAS score became more than 3 and they 
were given rescue analgesia. Demographic data 
was analyzed which was comparable with respect 
to sedation scores of patients in both the groups as 

Graph 7: Inter-group comparison of mean post-op SBP.

Graph 8: Inter-group comparison of mean post-op DBP.

Graph 9: Inter-group comparison of mean post-op MAP.

Ashish Nair, Sarita S Swami / To Compare the Effectiveness of Non-Opioid Analgesics over  
Opioids in the Intraoperative Pain Management

 

112.4 114.4 117.93 120.5 123.79 127.34 129.88 132.33
139122.4 125.33 123.9

128.43 130.93 129.88 132.84

60

80

100

120

140

160

Post-op 
15-min

Post-op 
30-min

Post-op 
45-min

Post-op 
60-min

Post-op 2-
hr

Post-op 4-
hr

Post-op 8-
hr

Post-op 
10-hr

Post-op 
12-hr

M
ea

n 
va

lu
e 

(m
m

H
g)

Inter-Group Distribu�on of Mean Post-op Systolic BP

NON-OPIOID GROUP OPIOID GROUP

 

70 71.03
72.83

75.13

79.9
82.12 83.33

92

78.07 78.8 78.6 79.9

83.81 84.42

60

65

70

75

80

85

90

95

100

Post-op 
15-min

Post-op 
30-min

Post-op 
45-min

Post-op 
60-min

Post-op 2-
hr

Post-op 4-
hr

Post-op 8-
hr

Post-op 
10-hr

Post-op 
12-hr

M
ea

n 
va

lu
e 

(m
m

H
g)

Inter-Group Distribu�on of Mean Post-op Diastolic 
BP

NON-OPIOID GROUP OPIOID GROUP

 

84.13 85.49 87.89 90.26 92.87 95.71 98.04 99.67

107.6792.84 94.31 93.7 96.08 97.64 99.17 100.56

60

70

80

90

100

110

120

130

140

Post-op 
15-min

Post-op 
30-min

Post-op 
45-min

Post-op 
60-min

Post-op 2-
hr

Post-op 4-
hr

Post-op 8-
hr

Post-op 
10-hr

Post-op 
12-hr

M
ea

n 
va

lu
e 

(m
m

H
g)

Inter-Group Distribu�on of Mean Post-op MAP
Group D Group O



IJAA / Volume 7 Number 5 / September – October 2020

1086 Indian Journal of Anesthesia and Analgesia

shown in Graph 11. The Ramsay Sedation scores 
in both the groups were statistically not significant  
(p value >0.05) in the post-operative period.

Discussion

Peri-operative opioid administration has long been 
one of the three pillars of ‘balanced anaesthesia’. 
Pain management is an important aspect for 
haemodynamic stability and the patient’s outcome 
in the postoperative period. Opioids have always 
been considered effective in pain management as 
they suppress or block ascending nociceptive stimuli 
thus reducing the requirement of higher doses of 
anaesthetic drugs. Use of Opioids has always been 
associated with dose-related adverse effects such 
as nausea, vomiting, urinary retention, itching, and 
sedation. Lyons P. J et al (2015) published a review 
article where he evaluated the concept of opioid-
induced hyperalgesia after acutefentanyl exposure.1 
The concept of Opioid-free Anaesthesia (OFA) has 
been discussed by many authors recently and this 
is based on the idea that haemodynamic stability 

Graph 10: Inter-group comparison of mean pain score (VAS).

Graph 11: Inter-group comparison of RAMSAY SEDATION SCORE.

can be attained by avoiding Opioid use. OFA 
with a Non-Opioid drug like dexmedetomidine 
significantly attenuates postoperative pain and 
reduces Opioid requirements without causing 
respiratory depression.

Our Primary Objective was to compare the 
haemodynamic variables in both the groups. There 
are several studies comparing the efficacy of Opioid 
Free Anaesthesia (OFA) over Opioids in anaesthesia 
and pain management. There are various schools 
of thought on the risk versus benefits of Opioid 
Free Anaesthesia. In a Meta-Analysis by Gupta 
K et al (2013)5 and Shareef SM et al (2016)6, it was 
observed that when Dexmedetomidine was used 
before induction, it attenuated the haemodynamic 
response to pneumoperitoneum during 
laparoscopic surgeries as compared to Fentanyl.

In the intra-operative period, mean pulse rate 
(Graph 1) was better controlled in the Non-Opioid 
group as compared to the Opioid group from 90 
minutes onwards which was statistically significant 
(p value = 0.001) till 180 mins.In our study we 
observed that in the Non-Opioid group patients 
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had better control over intraoperative SBP (GRAPH 
2), DBP (Graph 3) and MAP (Graph 4) which 
was observed from 30 minutes onwards till 180 
minutes, which was statistically significant with a p 
value= 0.001. These parameters were comparable to 
the study conducted by Patel CR et al (2012), who 
found lesser increase in SBP (6% vs 23%), DBP (7% 
Vs 20%) after using Dexmedetomidine 1 mcg/kg 
as compared to fentanyl 2 mcg/kg when given as 
loading dose prior to induction.7 

Intraoperatively, we observed that the 
percentage of Sevoflurane required in the Non-
Opioid group was less (0.6–1%) intraoperatively 
from 30mins onwards and is statistically significant 
(p value <0.05) as compared to the Opioid Group 
(1.5–2%) (GRAPH 5). This finding was comparable 
to a study conducted by Na Young Kim, So Yeon 
Kim et al where Intraoperative Dexmedetomidine 1 
mcg/kg bolus, followed by 0.1 mcg/kg/h infusion 
in paediatric patients. They observed significant 
reduction in anaesthetic requirements and also less 
incidence of delayed recovery.8

Our Second Objective, where we observed the 
Intraoperative requirement of additionalanalgesiain 
both the group The NON-OPIOID group showed 
only 2 cases (10%) where additional analgesia 
was required and Injection Paracetamol 1gm IV 
was given as per protocol. In the OPIOID group, 
we observed that 8 cases (26.67%) required 
additional doses of Injection Fentanyl (0.5mcg/
kg) (Table 2). These findings were comparable to 
a study conducted by Tang C, Xia Z et al (2017)
where they described the analgesic efficacy of 
Dexmedetomidine as an adjuvant for perioperative 
acute pain treatment.9 

In the Post-operative period,all the patients 
were observed post-operatively every 15 minutes 
for 2 hours and there after every 2 hourly up to 8 
hours post-operatively. The Mean distribution of 
the haemodynamic parameters among the cases 
studied in both the groups and we observed that 
these parameters were better controlled in the Non-
Opioid Group and the values were statistically 
significant (p value = 0.001) (Graph 6–9) These 
findings are comparable to Monaz Abdulrahman 
Ali et al (2013) who observed that Dexmedetomidine 
had better haemodynamic control and also 
decreased the postoperative pain without affecting 
the length of stay in post anaesthesia care unit.10

We found that duration of postoperative 
analgesia was higher in the Non-Opioid group 
as compared to Opioid group with a p value = 
0.001 and was statistically significant (Graph 10) 
Our findings were consistent with that of Feld JM 

et al (2006) who reported that Dexmedetomidine 
provided both stable perioperative hemodynamic 
and postoperative analgesia, thus reducing the 
use of supplementary analgesic as compared to 
Fentanyl.11 The analgesic effect of Dexmedetomidine 
lasted longer till 8–10 hours before their VAS score 
became more than 3 and they were given rescue 
analgesia.

Our Third Objective was to monitor the dose 
related complications like Post-operative sedation 
in both the groups. Graph 11 shows the inter-group 
comparison of Ramsay sedation scores of patients 
in both the groups. In our study, we found that 
patients who received Dexmedetomidine were 
better sedated with a Ramsay sedation score of 3 in 
the initial 15–30 minutes and were more comfortable 
post operatively than those patients who 
received Fentanyl. Our findings are in agreement 
with Patel CR et al (2012) who concluded that 
Dexmedetomidine (1 mcg/kg) shows significant 
sedation with a Ramsay sedation score of 3 at two 
hours postoperatively as compared to Fentanyl  
(2 mcg/kg).7 Other dose related complications such 
as nausea and vomiting, pruritis, urine retention 
and delayed emergence were not observed in any 
patients of both the groups in our study. This is 
probably because the procedures were short and 
we did not require higher doses of Fentanyl were 
not required intraoperatively.

Our study concludes that Non-Opioid drugs 
like dexmedetomidine are a better alternative 
than Opioid drugs intraoperative haemodynamic 
stability and pain management.

However, the limitation of our study is the type 
of surgery we have chosen i.e. ENT surgeries and 
for the duration of the study, limited sample size 
was used.

Conclusion

We can conclude from our study we can conclude 
that Non-Opioid drugs like Dexmedetomidine are 
abetter anaestheticalternative to Opioid drugs in 
terms of intraoperative haemodynamic stability 
and pain management.
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Abstract

Introduction: Entropy of electroencephalogram (EEG) quantifies the degree of chaos, complexity or 
irregularity of the EEG signal. The EEG activity would show more regularity in anaesthetized, than in awake 
patients. In recent years, Propofol is used commonly as an intravenous induction agent during General 
Anaesthesia as the recovery is smooth and clear.

Aims: To Study the effect of spectral entropy on the requirement of Propofol during induction of Anaesthesia.
Materials and Methods: 40 patients belonging to ASA grade 1 and ASA grade 2 undergoing spine surgeries 

under general anaesthesia were taken in the age group of 20 years to 60 years and randomly allocated to 2 
groups after taking approval from institutional ethics committee. 

Results: The demographic profile (age, age wise distribution, gender wise distribution, weight, weight wise 
distribution, height, height wise distribution) was comparable in both the groups. Haemodynamic parameters 
(heart rate, systolic, diastolic blood pressure and entropy parameters) were comparable in both the groups.
The amount of propofol per kg dose decreased from 2mg/kg to 1.4mg/kg when induction was done using 
the entropy sensor. This decrease in the dose was statistically significant with p<0.05. This decrease in the 
total dosage was 25.3% and 27.8% with respect to the total dose and per kg dose of propofol respectively.
The end result showed that inclusion of entropy monitor during general anaesthesia for induction with 
propofol decreased the requirement of propofol for induction when compared with propofol requirement 
without entropy monitoring. This decrease in propofol requirement was statistically significant. However the 
hemodynamic stability was not significantly different in both the groups.

Conclusion: Propofol, an intravenous induction drugwhile monitoring the depth of anaesthesia with spectral 
entropy, the requirement of propofol during induction of anaesthesia is significantly reduced in comparision 
when induction of anaesthesia was done without spectral entropy monitoring. 

Keywords: Entropy of electroencephalogram; Propofol; General Anesthesia.

Introduction

Entropy of electroencephalogram (EEG) quantifies 
the degree of chaos, complexity or irregularity of 
the EEG signal. The EEG activity would show more 
regularity in anaesthetized, than in awake patients. 
Spectral Entropy is a new EEG derived parameter 

that may be used to model the pharmacokinetic-
pharmacodynamic effects of General Anaesthestics. 
Datex-Ohmeda (Datex-Ohmeda division, 
Instrumentarium Corp., Helsinki, Finland) has 
developed a commercially available depth of 
anaesthesia monitor, the Entropy Module that is 
based on the time frequency balanced Spectral 
Entropy of the EEG. 
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The two output parameters called the State 
Entropy (SE) & Response Entropy (RE) represent 
the Entropy scales. The output values can range 
between 0–91 for State Entropy and 0–100 for 
Response Entropy. State Entropy is computed over 
a frequency range from 0.8–32 Hz & Response 
Entropy is computed over a frequency range from 
0.8–47 Hz. For fully awake responsive subjects, 
a value of 100 for Response Entropy and 91 for 
State Entropy is observed respectively and a 
difference between these parameters is usually  
< 10. For a clinically meaningful anaesthesia and 
low probability of consciousness following an 
administration of a General Anaesthetic (GA) in 
a patient, a Response Entropy value of 40–60 is 
considered as appropriate with Response Entropy 
- State Entropy difference of less than 10.1,2

In recent years, Propofol is used commonly as 
an intravenous induction agent during General 
Anaesthesia as the recovery is smooth and clear. 
High doses of Propofol can cause some side 
effects like hypotension, respiratory depression, 
vasodilatation etc., which may affect the patients 
who undergo surgeries under GA. Therefore, it is 
essential to optimize the dose of Propofol during 
induction. In view of the above and as Spectral 
Entropy monitoring is a fast and simple method of 
analysis of the EEG, it is proposed to study how this 
new device helps in decreasing the requirement of 
Propofolduring induction of General Anaesthesia.

Materials and Methods

40 patients belonging to ASA grade 1 and ASA 
grade 2 undergoing spine surgeries under general 
anaesthesia were taken in the age group of 20 years 
to 60 years and randomly allocated to 2 groups 
after taking approval from institutional ethics 
committee. 

Group E (Entropy): Propofol is given in 30mg 
increments every 30seconds until RE values 
dropped to 50 and the RE-SE difference was 
less than 10 and confirmed clinically with loss of 
response to verbal commands.

Group C (Control): Propofol is given at a dose of 
2mg/kg in 30 mg increments every 30 seconds and 
then confirmed clinically with loss of response to 
verbal commands.

In the operation theatre, an intravenous line to 
be secured after giving local anaesthesia and basic 
monitoring (i.e. ECG, heart rate, non-invasive 
blood pressure, and pulse oximetry) to be initiated. 
The skin of forehead is cleansed thoroughly 

with ether before application of entropy sensors. 
Entropy to be monitored with Datex-Ohmeda 
S/5 entropy module. In a noise free environment, 
baseline values of RE, SE, heart rate and blood 
pressure will be recorded every minute for five 
minutes and mean to be calculated. No patient was 
given premedication. All patients were allowed to 
breathe 100% oxygen for 3 min before induction of 
anaesthesia. 

For the entropy group, propofol was given 
for induction in successive 30 mg doses every 
30 sec until RE values dropped to 50 and the 
RE—SE difference was less than 10; this was 
confirmed clinically with loss of response to 
verbal commands. The control group was given 
the recommended dose of propofol at induction 
(2 mg/ kg ) in the same manner, i.e. successive, 
spaced bolus of 30 mg every 30 sec to a total of 2 
mg/ kg and then confirmed clinically to ensure 
adequate hypnosis. If the patient is still responding 
verbally, additional increments of 30 mg each were 
given. Haemodynamic variables (HR and blood 
pressure (BP)), RE and SE were collected at three 
different points, baseline value before induction 
of anaesthesia, after induction of anaesthesia and 
before intubation and 1 min after intubation.After 
collection of the data at the second point, fentanyl 
was given for all patients in a dose of 2 mcg/kg 
together with vecuronium 1mg/kg followed by 
endotracheal intubation. During intubation, if 
there was any increase in the reading of entropy, 
an additional dose of propofol 30 mg bolus was 
given until no increase in readings was observed, 
and then intubation was performed. Total dose of 
propofol was recorded and the dose of propofol /
kg was also calculated. Anaesthesia was maintained 
using isoflurane and O2 air mixture. At the end of 
the surgical procedure, residual neuromuscular 
block was reversed with 0.05 mg/kg neostigmine 
and 10mcg/ kg glycopyrrolate. 

Methodology

Sample taken at random from a population when 
each member of the population has an equal chance 
of being chosen. The purpose is to produce groups 
that are as nearly similar as possible prior to the 
experimental procedure. (SPSS 15.0 Evaluation 
version). Data was expressed as either mean or 
standard deviation or numbers and percentages. 
Continuous covariates were compared using 
analysis of variance (ANOVA). In the present study, 
we used student’s unpaired t-test for statistical 
analysis. It was used because two sets of population 
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were compared which were independent and 
identically distributed with the P value reported at 
the 95% confidence interval. P<0.05 was considered 
statistically significant.

Result

Table 1: Demographic details in present study.

 Details Entropy Control S.E.D. CD 
95%

P- 
Value 

N 20.000 20.000 0.058
Age 0.058
Mean 46.100 45.150 2.651 5.366
Std. Dev. 8.341 8.425
Shapiro Wilk 0.946 0.957
Gender
Male to female 
ratio

11/9 12/8 0.162 0.328 0.05

Shapiro Wilk 0.637 0.641
ASA grade I and II
ASA grade-I 15 14 0.129 0.261 0.125
ASA grade-II 5 6
Shapiro Wilk 0.544 0.433
Weight
Mean 73.100 68.800 4.706 9.528 0.147
Std. Dev. 16.626 12.907
Shapiro Wilk 0.948 0.978

There is no significance between 2 groups in the 
demographic parameters.
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Fig. 1: Study population distribution of propofol administered 
per kg.

The results of the present study showed that the 
requirement of propofol was greatly decreased in 
the Entropy group.

This total dose of propofol and the dose per kg 
was significantly reduced by 25.3% and 27.8%, 
respectively, in the entropy group. 
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Fig. 2: Study population distribution of heart rate at different 
intervals.

It shows heart rate were decreased in both 
groups after anaesthesia induction, which was not 
significant when both groups were compared.
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Fig. 3: Study population distribution for systolic BP at different 
intervals.

It shows systolic blood pressures were decreased 
in both groups after anaesthesia induction, which 
was not significant when both groups were compared.
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Fig. 4: Study population distribution of diastolic BP at different 
intervals.
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It shows diastolic blood pressures were decreased 
in both groups after anaesthesia induction, which 
was not significant when both groups were 
compared.
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Fig. 5: Study population distribution of Response Entropy at 
different intervals.

There was a significant drop of entropy values 
in the control group as compared with the entropy 
group which received a greater induction dose. 
Adequate cardiovascular stability was observed 
in both groups of the patients with Entropy group 
showing no greater significance than the control 
group. Thus monitoring with Entropy decreased 
the consumption of Propofol in a significant 
proportion.

Discussion

The goal for devices measuring depth of anaesthesia 
is to ascertain an adequate, but not excessive, 
depth of anaesthesia regardless of drug or drug 
combination used. Such devices should allow 
optimal delivery of drug or drugs to each patient, to 
guarantee an adequate depth of anaesthesia, loss of 
awareness and no recall. Day surgery with propofol 
is an important clinical setting for monitoring the 
anaesthetic depth, where minimising drug use 
may aid rapid turnover. The present study was 
basically undertaken to see that by using Entropy 
whether we can reduce the dose of prsopofol at 
the time of induction. For the study, 40 patients 
were taken and were randomly allotted to either of 
the group i.e., Group E or Group C. (Table 1 and  
Fig. 1) The results of the present study demonstrated 
that the induction dose of propofol was decreased 
in the Entropy group in comparision with the 

Control group as was demonstrated in the study by 
W.Riadet al.3 and Bruhn et al.4

The present study demonstrated heart rate 
were decreased in both groups after anaesthesia 
induction, which was not significant when both 
groups were as that systolic and diastolic blood 
pressures are decreased in both groups after 
anaesthesia induction with propofol (Fig. 2,3,4) 
which is in accordance with the study done by Hug 
and colleagues5 and Michelson and colleagues.6 
Little information is available regarding the 
usefulness of EEG entropy in the prevention of 
adverse hemodynamic effects during induction of 
anaesthesia.Vakkuri and colleagues7 demonstrated 
precise haemodynamic control at induction of 
anaesthesia in middle-aged patients guided by 
EEG entropy. Our study showed that total dose 
of propofol and the dose/kg were significantly 
reduced by 25.3% and 27.8%, respectively, in the 
entropy group. There was a significant drop of 
entropy values in the control group as compared 
with the entropy group which received a greater 
induction dose.
Sensitivity and specificity of the entropy were 

demonstrated in previous reports which shows 
that entropy is as efficient as BIS in predicting 
changes in the hypnotic component of anaesthesia8, 
and the changes in SE and RE values followed a 
similar pattern to the BIS values during propofol 
induction in adults.9 In a comparision of different 
neurophysiological techniques, Muncaster and 
colleagues found entropy processing of the 
EEG to be more sensitive than BIS and auditory 
evoked potential.10 Anderson and Jakobsson11 
demonstrated good correlation between propofol 
sedation and entropy indices in young and elderly 
patients.

In our study, the stress response associated with 
intubation led to an increase in RE and SE reading. 
(Fig. 5) The increase in the entropy reading was 
associated with increase in HR, systolic blood 
pressure and diastolic blood pressure in both 
groups. In agreement with the present work 
Wheeler and colleagues12 demonstrated that RE, 
RE-SE difference, HR and BP were significantly 
increased during painful stimulation. It has been 
reported that excitability of subcortical structures 
evoked by noxious stimuli will increase the 
difference between RE and SE. Takamastu and 
colleagues13 also reported that frontal EMG may be 
of value in assessing adequacy of anaesthesia and 
also reflects nociception, but it did not correlate 
with the intensity of the stimulation. This increase 
could be attributed to increase in nociceptive 
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information in the central nervous system, which 
activates sympathetic pathways and increases 
the circulating levels of catecholamines result in 
tachycardia and hypertension.14 The absence of 
difference between the two groups, although the 
total dose of propofol was significantly higher in 
the control group, pointed to the good correlation 
between entropy reading and propofolplasma 
concentration.15 In conclusion, the use of EEG 
entropy during induction of anaesthesia reduces 
propofol requirements.

Conclusion

Propofol, an intravenous induction drug is a 
common induction agent in the current anaesthesia 
practice. Spectral entropy, an EEG based monitor, 
is used to monitor adequate depth under general 
anaesthesia. It is also used to titrate the dosages 
of the drugs to achieve adequate depth thereby 
preventing overdosage and its associated side 
effects. The present study showed that while 
monitoring the depth of anaesthesia with spectral 
entropy, the requirement of propofol during 
induction of anaesthesia is significantly reduced 
in comparision when induction of anaesthesia was 
done without spectral entropy monitoring. Further 
studies with a large number of patients are required 
to substantiate the above result.
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Abstract

Introduction: Paravertebral nerve blocks provide excellent pain relief and inhibit the neuroendocrine stress 
response to surgical trauma, which suggests that a very high quality afferent block can be affected. Aim was to 
assess the efficacy of paravertebral block use in conjunction with general anaesthesia for better postoperative 
pain management in comparison to general anaesthesia alone.

Materials and Methods: As per the criteria total of 120 patients were included in the study. Group A received 
general anaesthesia only and group B patients received paravertebral block long with general anaesthesia. All 
patients underwent preoperative assessment prior to surgery. The patients were instructed on the use of the 
Visual Analogue Scale (VAS 0–10) and Numerical Rating Scale (NRS 0–4).

Results: When VAS score of both the groups are compared the score in group B was found to be lower than 
in group A. When NRS score of both the groups are compared the score in group B was found to be lower than 
in comparison to group A.

Conclusion: Paravertebral block reduces incidence of postoperative nausea and vomiting in comparison to 
general anaesthesia alone. Paravertebral block leads to significantly reduced consumption of opioids in the 
postoperative period in comparison to general anaesthesia alone.

Keywords: Anesthesia; Breast Cancer; Paravertebral; Mastectomy.

Introduction

The major concern with the general anaesthesia is 
the peri operative stress. To reduce the requirement 
of analgesia and anaesthetic agent combination 
of regional anaesthesia with general anaesthesia 
is used.1 The advantage is better achievement 
of hemodynamic stability and suppression of 
immunologic, metabolic and endocrine response. 
Due to advancement of the diagnostic field it 
has lead us to increase frequency in detection of 
breast cancer cases. Majority of the patients after 

the confirmed diagnosis undergo lumpectomy or 
mastectomy.2

The most important medical problem with the 
women gender is the breast cancer. Approximately 
about one from ten women do suffer from breast 
cancer in life time.3 When there is proper control of 
pain during and after the surgery of breast cancer 
will not only enhance the post operative recovery 
of the patient but also lead to prevention of post 
operative pain. There are varieties of regional 
anaesthesia that may play an important role in 
pain management during breast surgery however 
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the gold standard technique is the thoracic 
paravertebral block.4,5 

Among the various analgesic techniques 
aimed to reduce post breast surgery, thoracic 
paravertebral block (PVB) combined with general 
anaesthesia (GA) stands out for the good results 
and favourable risk.6 Benefits include reduced 
prolonged postoperativ relief, decreased opioid 
consumption nausea/vomiting and increased 
potential for ambulatory discharge. The 
paravertebral space contains dorsal and ventral 
rami and the sympathetic chain.7 Hence, infiltration 
of this space results in unilateral sensory, motor 
and sympathetic blockade. Paravertebral block 
has been used to relieve acute chest wall pain from 
rib fractures, herpes zoster, pleurisy, to manage 
acute and chronic post thoracotomy pain and as an 
anaesthetic technique for surgery of the chest and 
shoulder.8

After one year of surgery there are chronic 
symptoms like pain in the operated area and 
ipsilerated arm. After breast conserving surgery 
there is more common occurrence of chronic pain 
as compared to radical surgery. The intensity of 
acute postoperative pain, the type of operation, 
involvement of regional lymph nodes and 
radiotherapy have been considered the most 
important treatment related factors predisposing to 
chronic pain in patients with breast cancer.9 

Good immediate postoperative analgesia is 
achieved by providing preincisional PVB in 
patients undergoing breast surgery for cancer. 
Good acute pain relief is associated with a lower 
risk of development of chronic pain in the operative 
area.10 Paravertebral nerve blocks provide excellent 
pain relief and inhibit the neuroendocrine stress 
response to surgical trauma, which suggests that 
a very high quality afferent block can be affected. 
This study was conducted to assess the efficacy 
of paravertebral block use in conjunction with 
general anaesthesia for better postoperative pain 
management in comparison to general anaesthesia 
alone.

Materials and Methods

The present study was done at a hospital care. The 
ethical committee was informed about the study 
and the ethical clearance certificate was obtained. 
All the patients who were diagnosed with breast 
cancer and were scheduled to undergo modified 
radical mastectomy under general anaesthesia were 
included in the study. The patients were between 
the ages of 20 to 70 years. 

Patients having any other medical condition, 
allergy to local anaesthesia, presence of infection at 
injection site, patients belonging to category IV and 
V physical status were excluded from the study. As 
per the criteria total of 120 patients were included 
in the study. All the patients were informed about 
the study and the written informed consent was 
obtained from all patients. The included patients 
were divided in two groups as below: Group A 
received general anaesthesia only and group B 
patients received paravertebral block long with 
general anaesthesia. All patients underwent 
preoperative assessment prior to surgery. The 
patients were instructed on the use of the Visual 
Analogue Scale (VAS 0–10) and Numerical Rating 
Scale (NRS 0–4).

At the day of surgery, 45 min prior to the surgery 
premedication was given to all the patients. In 
group A the patients were administered with 
general anesthesia only and in group B patients 
the paravertebral block along with anesthesia was 
administered by attending ansthesiologist. After 
confirming sensory anaesthesia following PVB ,GA 
was induced. Patient was induced with propofol 2 
mg/kg IV. Succinylcholine 1.5 mg/kg IV was given 
to facilitate tracheal intubation. After intubation 
patient was maintained with isoflurane 0.6 – 1% 
with 66 % nitrous oxide in oxygen. Neuromuscular 
blockade was achieved using vecuronium 0.1 
mg/kg IV. Mastectomy was performed through 
transverse or oblique incision. Ondansetron 0.15µg/
kg IV was given 30 minutes before extubation. The 
residual neuromuscular blockade was antagonised 
with IV neostigmine 50 µg/kg & glycopyrolate 8 
µg/kg. After surgery, patients were observed in 
the postoperative room for thirty minutes and then 
shifted to their respective wards.

Following the surgery, the level of post operative 
pain was assessed using VAS scale starting from 
0 – no pain to 10 – worst pain. The post operative 
assessment of vomiting and nausea was assessed 
with Numerical Rating Scale that range from 0 – 
no nausea to 4 – severe vomiting. The observations 
recorded in each group were compared using 
statistical analysis. 

Results 

The present study was done in the medical hospital 
care. A total of 120 patients were included in 
the study. The included patients were planned 
for breast cancer surgery with modified radical 
mastectomy. The total of 120 patients who were 
included in the study was divided into two groups. 
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Group A included patients were administered with 
general anaesthesia only whereas patients in group 
B were administered with GA with prevertebral 
anaesthesia. All the patients included in the study 
belonged to ASA I to III distribution, maximum of 
the patients belonged to ASA II group.

The patients who were included in the study 
were of age range of 20 to 70 years. When both 
the groups were compared for significance for 
age distribution the difference was not found to 
be significant. Next the weights of all the patients 
were compared in both the groups, the difference 
was not found to be significant. 

The VAS score was compared for the patients 
included in both the groups. The VAS score was 
recorded in the post operative period at 1st hour, 
2nd hour, 3rd hour and 6th hour. Patients whose score 
was four or more were administered with rescue 
analgesia with Inj. Fentanyl. When VAS score of 
both the groups are compared the score in group 
B was found to be lower than in group A. (Table 1) 
Table 1: Comparison of VAS score in both groups.

VAS SCORE at 
time interval

Group A Group B P 
value

Mean SD Mean SD
1st hour 3.5 1.54 0.54 0.89 <0.001
2nd hour 3.31 1.53 0.75 0.91 <0.001
3rd hour 1.87 1.30 0.46 0.71 <0.001
6th hour 0.43 0.84 0 0 <0.001

The NRS score was compared for the patients 
included in both the groups. The NRS score was 
recorded in the post operative period at 1st hour, 2nd 
hour, 3rd hour and 6th hour. When NRS score of both 
the groups are compared the score in group B was 
found to be lower than in comparison to group A. 
(Tabel 2)
Table 2: Comparison of NRS score in both groups.

NRS SCORE at 
time interval

Group A Group B P 
value

Mean SD Mean SD
1st hour 1.54 1.05 0.05 0.15 <0.001
2nd hour 1.32 1.00 0.00 0.00 <0.001
3rd hour 1.08 1.10 0.00 0.00 <0.001
6th hour 0.45 0.16 0.00 0.00 <0.001

Patients complaining of postoperative nausea 
and vomiting were provided antiemesis with 
Inj. Ondansetron. NRS was used as the guiding 
parameter. Patients reporting an NRS score of 
two or more were provided antiemesis. Both the 
groups were compared for amount of antiemetic 
consumption .Group A was found to have 
significantly greater consumption of antiemetics 

than Group A.
Patients were monitored in the intraoperative 

and post operative period. Few complications 
were observed for following post operative 
complications in group A such as failure of block, 
hypotension, pulmonary haemorrhage, hematoma, 
local anaesthetic toxicity and ipsilateral arm sensory 
change. However no post operative complications 
were noted in group B where paravertebral block 
was assisted with general anaesthesia. Hence the 
technique can be considered safe.

Discussion 

Surgical stress leads to reproducible physiological 
metabolic and hormonal responses, characterized 
by an altered carbohydrate metabolism, a net loss 
of protein and an increased lipolysis. Anesthesia 
for this group of patients can be challenging due 
to comorbidities, frailty, advancing age, and 
anxiety.11 Whilst these are not absolute indications 
for TPVB with sedation rather than GA, many are 
relative contraindications to GA and were therefore 
contributory factors in the decision making process 
following full discussions with the patients before 
hand. Providing satisfactory operating conditions 
without GA whilst maintaining patient confidence, 
comfort, and dignity is potentially a problem, but 
our cohort demonstrates that it is possible with 
ongoing refinement of the anesthetic technique.12 

Different types of treatment are available for 
patients with breast cancer. Standard surgical 
procedures include- lumpectomy, segmental 
mastectomy, total mastectomy, modified radical 
mastectomy and radical mastectomy.13 General 
anaesthesia (GA) is currently the standard technique 
used for surgical treatment of breast cancer. 
However, the side-effects and complications of 
general anaesthesia preclude ambulatory surgery 
for most patients undergoing breast surgery.13 

Regional anaesthesia using paravertebral block 
(PVB) is an ideal alternative to general anaesthesia 
for breast cancer surgery. The mechanism of action 
of paravertebral analgesia is by direct penetration 
of local anaesthetic into the intercostals nerve, 
including its dorsal ramus, the rami communicantes 
and the sympathetic chain. Benefits of paravertebral 
block include a reduction in postoperative nausea 
and vomiting, prolonged postoperative pain relief 
and potential for early discharge.14,15

To analyze the pain at rest at operated site and pain 
due to motion the patients were asked to analyze as 
per visual analogue scale to evaluate the condition. 

Uday Pratap, Sushil Kumar, Mahesh Verma, et al. / General Anaesthesia Versus Paravertebral Anaesthesia 
with General Anesthesia in Mastectomy: Comparative Surgical Outcome
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Patients were asked to analyse the pain related to 
breast, arm or axilla. VAS score was recorded at 
interval at 1st hour, 2nd hour, 3rd hour, 4th hour and 
6th hour postoperatively. The follow up shows that 
patient receiving prevertebral block along with 
general anesthesia experienced low VAS score as 
compared to the patients who received general 
anaesthesia alone. The result is in accordance with 
the result obtained by the other authors. In the 
study done by Kairaluoma et al.16 involving sixty 
patients, out of the thirty patients receiving PVB 
prior to GA, only three patients had pain on the 
first postoperative day in comparison to the control 
group which had twelve patients with postoperative 
pain (p=0.007). Terheggen and colleague, in their 
study of thirty patients deduced that VAS scores 
for pain at 15,30,60,90 and 120 minutes in the 
postoperative period were significantly lower 
in the fifteen patients who received PVB. It was 
clearly observed that the Group A had significantly 
higher NRS scores in comparison to Group B. In a 
similar study conducted by Coveney et al, patients 
receiving PVB had comparatively lesser incidence 
of PONV. In another study involving 25 patients 
conducted by Greengrass et al, out of the seventeen 
patients receiving PVB, 13 patients had no nausea 
or vomiting in the entire postoperative period.

Patients complaining of postoperative nausea 
and vomiting (PONV) were provided medication 
with ondansetron (0.1mg/kg body weight) given 
intravenously. NRS was used as the guiding 
parameter. Patients reporting an NRS score of 
two or more were provided antiemetics. Both the 
groups were compared for amount of antiemetic 
consumption. Group A was found to have 
significantly greater consumption of antiemetics 
than Group B. In a similar study conducted by 
Pekka et al, patients receiving PVB with GA 
required lesser number of antiemetic doses (15) in 
comparison to patients receiving GA only.

Conclusion 

Paravertebral block when used in conjunction with 
general anaesthesia provides superior analgesia in 
the postoperative period in comparison to general 
anaesthesia alone. Paravertebral block reduces 
incidence of postoperative nausea and vomiting 
in comparison to general anaesthesia alone. 
Paravertebral block leads to significantly reduced 
consumption of opioids in the postoperative period 
in comparison to general anaesthesia alone.
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Abstract

Background: Thoracic epidural anaesthesia (TEA) has many benefits over general anaesthesia in major 
abdominal surgeries including avoidance of endo tracheal intubation.

Aims: To evaluate the feasibility of TEA for various upper abdominal surgeries using 0.5% bupivacaine.
Patients and Methods: This was a clinical study of 50 selected patients undergoing elective upper abdominal 

surgery under TEA conducted at hospitals attached to JJM Medical college Davangere for a period of 3 years.
All thoracic epidural anaesthesia was performed under aseptic conditions at T 8/9 interspinous space using 
a size 18G Tuohy needle and catheter inserted at appropriate level. A test dose of 3 ml 2% lignocaine with 
adrenaline was used in all patients ,after which a single dose of 10 ml 0.5% bupivacaine was injected steadly 
at a rate 0.5 ml per sec. 

The operative conditions was assessed on basis of sedation and analgesia requirement, as well as response 
to mesentric traction. Surgeons opinion with regard to muscle relaxation was taken. The pulse rate, blood 
pressure and oxygen saturation were monitored throughout the procedure and recorded. Information 
obtained included age, gender, ASA status, diagnosis and type of surgery performed. Data analysis was 
performed under guidance of statician.

Results: 50 patients under went major abdominal surgeries. The mean age was 35.3 +_ 9.4 yrs (20-50), with 
male to female ratio of 1:1. Onset of analgesia was of 17.4 +_2.1 min (15-22), 88% of patients had Grade 1 
analgesia, 68% of patients had good muscle relaxation, hemodynamic changes was significant with 6 patients 
having bradycardia and was treated with Ing atropine.

Conclusion: Thoracic epidural anaesthesia for upper abdominal surgeries provide good analgesia and 
muscle relaxation with minimal amount of drug used . Hemodynamic changes are significant. Post operative 
complications were minimal and was managed satisfactorily.

Keywords: Thoracic epidural; Abdominal surgeries.

Introduction

Major abdominal surgeries induces profound 
physiological changes in the perioperative period 
characterized by increase in sympathoadrenal and 
other neuroendocrine activity and also increased 
cytokine production. As epidural anaesthesia can 
attenuate this stress response to surgery, improve 

the quality of postoperative analgesia in comparison 
with systemic opioids and hasten recovery of gut 
function, it has been suggested that conducting 
surgery under epidural anaesthesia may reduce 
perioperative morbidity and mortality compared 
with general anaesthesia.1

Dawkins and Steal reported that ideal conditions 
for upper abdominal surgery can be obtained by 
instilling the local anaesthetic agents into epidural 
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space at midpoint of nerve supply to the site of 
operation.2

Although lumbar spinal and epidural blockade 
are often preferred by the anaesthetist, primarily 
because of technically less difficult needle placement 
and decreased possibility of dural puncture 
and neural injury, thoracic epidural anaesthesia 
provides selective blockade of surgical site, with 
diminished requirement of local anaesthetic and 
opioid requirement. In addition thoracic epidural 
anaesthesia provides pain relief and sympatholysis 
of such magnitude that allow patient to cough, 
breath deeply, drink and mobilize which can 
contribute to enhanced post operative outcomes 
such as improved respiratory function, reduction 
in ileus and protein sparing.3

This clinical study is therefore undertaken to 
evaluate the usefulness of employing thoracic 
epidural anaesthesia for various upper abdominal 
surgeries using 0.5% bupivacaine.

Patients and Methods

This clinical study was conducted in Department of 
Anaesthesiology in association with Department of 
Surgery at Chigateri Hospital and Bapuji Hospital 
attached to JJM Medical college Davangere for a 
period of 3 years. Clearance was obtained from 
hospital ethical committee and informed consent 
was obtained from all the patients. 50 patients 
coming for elective abdominal surgery were 
selected based on following inclusion criteria. ASA 
1 and 2, Age group 20–50 yrs of either sex. Patients 
belonging to ASA 3 and 4, emergency surgeries, 
hemodynamically unstable patients and patients 
with coagulation defects were excluded.

All the cases were conducted in major O.T. 
Anaesthesia workstation, drugs, monitors, 
emergency resuscitation equipments were 
checked and kept ready before each case. Thoracic 
epidural anaesthesia was performed under aseptic 
conditions at T 8–9 level interspinous space using 
18 G Tuohy needle and catheter was inserted as 
appropriate to surgical procedure. A test dose of 
3 ml of lignocaine with adrenaline was used in all 
patients after which a loading dose of 10 ml 0.5 % 
bupivacaine was injected steadly at a rate of 0.5 ml 
per sec for all patients.

Pulse, blood pressure, ECG, respiratory rate 
and oxygen saturation was recorded before 
the start of the procedure and every 5 min, 10 
min, 15 min, 30 min, 45 min and thereafter at an 
interval of 15 min till the patient was shifted out 

of recovery. If bradycardia occurred at anytime 
(<50 beats per min) then 0.6mg of injection atropine 
was given.If hypotension occurred then it was 
treated appropriately with intravenous fluids and 
vasopressors (mephenteramine 5mg increments).
Following parameters were monitored.
	 1.	 Time of onset of analgesia in min.
	 2.	 Quality of analgesia.
	 3.	 Assesment of motor blockade.
	 4.	 Duration of analgesia.
	 5.	 Intra operative complications.
	 6.	 Post operative complications.

Quality of analgesia and motor blockade were 
measured using grades as depicted in the Table 1. 
Thoracic epidural was considered inadequate or 
failed if patient was uncomfortable during surgical 
manipulation warranting deep sedation and/or 
conversion to general anaesthesia. Data analysis 
was done under the guidance of statistician.
Table 1: Grading for quality of analgesia and motor blockade 

Quality of analgesia:
Grade 1: Analgesia was complete and sedatives were 

Administered only to relieve apprehension. 
Grade 2: Analgesia was inadequate or patchy and 

supplementation Was needed with narcotics or 
ketamine or N2O /halothane. 

Grade 3: Analgesia was very poor and the technique 
was changed Over to general anaesthesia. 

Assesment of motor blockade RAM Test
100% power Able to rise from supine to sitting position 

with hands Behind head.
80% power can sit only with arms extended.
60% power can lift only head and scapulae off bed.

40% power can lift only shoulders off bed.

20% power An increase in abdominal muscle tension can 
be felt During effort. no other response.

Results

Thoracic epidural anaesthesia was performed 
on 50 patients coming for major abdominal 
surgeries. The mean age was 35.3 +_9.4 yrs. There 
was equal distribution of males and females (1:1) 
Table 2. Majority of the surgeries performed 
were cholecystectomy (44%), GJ vagatomy (28%), 
epigastric hernia (16%), followed by hemicolectomy, 
hydatid cyst and pseudopancreatic cyst performed 
on 1 patient each (4%). Table 3.

The mean onset of sensory analgesia in our 
study was 17.4+_2.1 min with range 15–22 min.
Most of the patient had sensory blockade from 
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T4–L1 segments. 88% of the patient had grade 1 
analgesia, 8% grade 2 and 2 patients had grade 3 
analgesia which were considered as failure and 
converted to general anaesthesia. Degree of motor 
blockade was assessed using RAM test and also 
surgeons opinion. In our study 68% of the patient 
had good muscle relaxation. Mean duration of 
analgesia was 127.2 +_9.5 min. Intra operative and 
post operative complications are represented in 
table 4. 10 patinents had hypotension which was 

managed with inj ephedrine 5mg intermitant bolus 
and 6 patients had bradycardia requiring one dose 
of atropine.

Discussion

Thoracic epidural anaesthesia though introduced 
50 yrs ago is less preferred compared to lumbar 
epidural because of perceived technical difficulty, 
probability of dural puncture and neural injury 
and incidence of intra operative and post 
operative complications. So the present study of 
thoracic epidural anaesthesia for elective upper 
abdominal surgeries was under taken to evaluate 
the effectiveness of TEA with regard to onset of 
analgesia, level of blockade, quality and duration 
of sensory analgesia, degree of motor blockade, 
hemodynamic changes and intra operative and 
post operative complications. Similar studies have 
been conducted for both elective and emergency 
upper abdominal surgeries.4,5

Dawkins and Steal2 have reported that ideal 
conditions for upper abdominal surgery can be 
obtained by injecting the local anaesthetic at the mid 
part of nerve supply to the abdominal wall. This 
corelates with the T8–9 interspace selected in our 
study. Here the spines are less angulated compared 
to mid thoracic level and mid line approach can be 
used with less technical difficulty.6 Small volume 
of local anaesthetics are needed if center of block 
is close to operation site. Dose requirement for 
lumbar and mid thoracic differ by a ratio of 3:2, so 
a thoracic block will require 30% less drug than a 
lumbar block. Sakura and colleagues7 have used  
10 cc of 2% lignocaine to achieve a block upto T3 
for upper abdominal surgery. In our study we have 
used 10 cc of 0.5% bupivacaine to obtain required 
analgesia.

Time of onset was noted as the interval between 
the drug injection to development of upper level 
of sensory block. In our study onset of analgesia 
had a range of 15–22 min with mean duration of 
17.4+_2.1 min. Bromage8 in his study found that 
average time required for complete spread of 
analgesia using 0.5% bupivacaine was 19 min. 
Morrison et al9 during a study found mean onset 
time for bupivacaine was 18+_10 min . Thus onset 
of analgesia was comparable with similar studies 
done by other authors.

In our study 88% of patients had grade 1 
analgesia where sedation was given only to relieve 
apprehension, 8% of patients had grade 2 analgesia 
where supplementation was given and 4% had 

Table 2: Demographic data and ASA 

Category Value
Age  

Mean (years) 35.3
Range 20 – 50

Gender
Male n(%) 25 ( 50)
Female n(%) 25 ( 50)

Height (cm)
Male 170.6
Female 159.3

ASA status n(%)
ASA 1 40(80%)
ASA 2 10(20%)

Table 3: Types of surgical procedure

Surgical procedure Frequency Percentage 
Cholecystectomy 22 44
Epigastric hernia 8 16
GJ vagotomy 14 28
Hemicolectomy 2 4
Hydatid cyst liver 2 4
Pseudopancreatic cyst 2 4 

Table 4: Intraoperative profile of the patients

Category Value
Onset of analgesia 17.4 +_2.1 min
Quaility of analgesia

Grade 1 44(88%)
Grade 2 4(8%)
Grade 3 2(4%)

Degree of motor blockade
Grade 1 35(70%)
Grade 2 13(26%)
Grade3 2(4%)

Intra operative complications
Hypotension 10(20%)
Bradycardia 6(12%)
Shivering 5(10%)
Nausea and Vomiting 8(16%)

Post operative complications
Backache 2(4%)
Nausea and Vomiting 4(8%)
PDPH Nil
Neurological sequelae Nil

Chandrashekar E / Thoracic Epidural Anaesthesia for Upper Abdominal Surgery
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grade 3 analgesia and was converted to general 
anaesthesia. In a study conducted by Giebler RM10 
there was 0.7% incidence of failed block. Thus 
occurance of failed block are less and most of the 
patients have good analgesia during thoracic 
epidural anaesthesia.The degree of motor blockade 
was assessed by RAM test and by taking surgeons 
opinion during surjery. In our study 68% of the 
patients had good relaxation with RAM score of 
20% power, other 32% of patients had poor muscle 
relaxation. Our study using RAM test correlates 
with surgeons opinion taken during the procedure 
where 70% of the patients had grade 1 relaxation 
and remaining 30% had grade 2 and 3 relaxation.

In our study a constant volume (10 cc) of 0.5% 
bupivacaine was injected at T8–9 interspace for all 
patients . The upper level of blockade had a range 
from T1–T6 with 62% of patients having block at 
T3–4 level. T he lower level of blockade had a range 
from T12–L2 with 80 % of cases having the block 
at T12 and L1 segments. Few cases where expected 
levels were not reached can be explained by factors 
influencing the level of blockade.11 A total duration 
of 127.2+_9.8 min of analgesia was achieved in our 
study.

Though it is commonly held assumption that 
thoracic epidural catheterization is technically more 
difficult than lumbar,in our study the incidence of 
technical complication was less and comparable 
to the results done by Giebler RM.10 Thus our 
data shows dural perforation (4%), bleeding (nil), 
difficulty in threading catheter (8%) occurs less 
frequently with thoracic epidural anaesthesia. Other 
intraoperative complications were hypotension 
(20%) and bradycardia (12%) which responded 
appropriately with inj ephedrine and inj atropine. 
This can be explained by higher level of block 
(upto T1) which occurred in these patients. Mac 
lean and colleagues12 also found 15 – 20% fall in 
MAP during high thoracic block.In the presence of 
inhibition of cardiac sympathetic fibres, enhanced 
vagal tone like traction on bowel and decrease in 
central venous return can cause sudden onset of 
bradycardia and cardiac arrest. 10% of the patient 
had shivering as a result of due to sympathetectomy 
induced vasodilatation. In another study shivering 
like tremors was shown to occur in 30% of the 
patients with epidural anaesthesia.13 These patients 
were treated with inj Tramadol. 16% of the patients 
had intraoperative nausea and vomiting and were 
managed with inj ondansetrone.

Post operative complications were minimal. In 
our study though 2 cases had dural puncture there 
was no incidence of PDPH. In a similar study done 

by Scherer R14 despite 6 documented dural puncture 
in the thoracic region there was no incidence 
of PDPH. This can be explained by decrease in 
CSF pressure in thoracic region compared to 
lumbar region.There was no incidence of epidural 
hematoma , infection or neurological complication 
in our study. Giebler RM10 in there study of 4185 
patients undergoing thoracic epidural anaesthesia, 
3.6% had neurological complication involving 
peripheral nerve palsy due to positioning, radicular 
pain during catheterization, however severe and 
permanent neurological complication was only 
0.07%. De Leon Casosola and associates15 have 
calculated a overall risk of 0.07% for thoracic 
epidural anaesthesia. Thus our study confirms the 
generally low overall incidence of neurological 
complications with thoracic epidural anaesthesia.

Conclusion

Relaxation with minimal amount of drug 
used. Hemodynamic changes are significant. 
Perioperative complications were minimal and 
was managed satisfactorily. None of the patients 
had respiratory or cardiac arrest. There were 
no incidence of post operative neurological 
complication. Thus we conclude that thoracic 
epidural anaesthesia is an excellent alternative 
technique for upper abdominal surgeries.
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Abstract

Introduction: Regional nerve blocks of the upper extremity avoid the polypharmacy and stress of laryngoscopy 
and tracheal intubation associated with general anaesthesia. Drug administration at the supraclavicular level 
offers comprehensive anaesthesia for the complete limb. Post-operative analgesia may be provided by either 
adding additives to the local anaesthetics or placing a catheter in place. Clonidine (alpha 2 adrenergic receptor 
agonist) is a classic additive to local anaesthetic in various regional procedures.

Aim: To compare efficacy of clonidine added as an adjuvant to bupivacaine with plain bupivacaine alone in 
supraclavicular brachial plexus block.

Methodology: Fifty ASA I and II patients coming for upper limb surgeries were assigned randomly into two 
equal groups.

Group S: received 35 ml of 0.25% Bupivacaine and 0.5 ml of normal saline 0.9%. 
Group C: received 35 ml of 0.25% Bupivacaine and Clonidine 75mcg (0.5 ml).
Onset and duration of sensory and motor blockade and complications, if any were documented. 
Results: Demographic variables were comparable. There was a statistically significant faster onset and 

prolonged duration of block in clonidine group when compared to plain bupivacaine (p<0.05). Clonidine also 
produced sedation which however did not require any clinical intervention. 

Conclusion: We conclude that clonidine causes earlier onset, prolongs the duration of sensory and motor 
block with sedation and without any significant clinical side effects when added to bupivacaine in brachial 
plexus block.

Keywords: Bupivacaine; Clonidine; Brachial plexus block.

Introduction

Supraclavicular Brachial plexus block is the 
standard regional anaesthesia technique of the 
upper limb. This is due to the excellent surgical 
anaesthesia and effective postoperative pain relief 
it offers. A variety of additives have been fount 

not only improve the efficacy of the blockade but 
also reduces the total local anaesthetic dosage.1,2,3,4 
Clonidine has been studied as an additive over a 
wide dose range.5 Hence we undertook this study 
to analyse the efficacy of clonidine as an additive to 
local anaesthetic in supraclavicular brachial plexus 
block.

How to cite this article:
Leno Ninan Jacob, Balaji Ramamurthy. A Randomized Controlled Study of The Efficacy of Addition of Clonidine to Bupivacaine 

as Compared with Bupivacaine Alone used in Supracalvicular Brachial Plexus Block for Upper Limb Surgeries. Indian J Anesth 
Analg. 2020;7(5):1107–1112.
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Aim

To compare efficacy of clonidine added as an 
adjuvant to bupivacaine with plain bupivacaine 
alone in supraclavicular brachial plexus block.

Primary outcome:
•	 Duration of analgesia
Secondary outcome:
•	 Onset of sensory blockade
•	 Onset and duration of motor blockade
•	 Hemodynamic parameters
•	 Sedation score

Methodology

After obtaining Institutional Ethical committee 
clearance and written informed consent, fifty 
patients in the age group of 18 to 60 years were 
included in the study. Orthopedic procedures of 
the upper limb were planned to be done under 
supraclavicular brachial plexus block. Any 
hypersensitivity to the drugs under study and 
contraindication to blocks were excluded. The 
participants were randomized based on computer 
generated random numbers into two groups. 

Group S (25 each) – 35 ml of 0.25% Bupivacaine 
with 0.5 ml of normal saline. 

Group C (25 each) – 35ml of 0.25 % Bupivacaine 
with 75mcg of clonidine (0.5 ml).

A pilot study was conducted in 10 patients 
with 5 in each group. The mean difference in the 
duration of analgesia was found as 105 minutes 
with a confidence interval of 95% and 80% power 
of the study. A sample size of 23 in each group 
was considered adequate. An anaesthesiologist 
not involved in the study opened the sealed 
envelope and prepared the drug solution as per 
the randomization while the anaesthesiologist 
performing the procedure was blinded to the 
allotted group. Patients were shifted to the operation 
theatre, standard monitors attached and baseline 
parameters noted. Intravenous access with an 18 G 
IV cannula on the non-surgical limb was secured. 
The patient was placed in supine position with the 
head turned away from the side to be blocked. The 
surgical arm is adducted and the supraclavicular 
area is prepared aseptically. A 22 gauge needle was 
introduced in the parasagittal plane at the superior 
border of the clavicle at the lateral edge of the 
sternocleidomastoid muscle insertion. The response 

to nerve stimulator was noted. Twitch of pectoralis, 
deltoid, biceps (upper trunk), triceps (upper and 
middle trunk) and hand (lower trunk) muscles 
with current intensity of 0.4 mA was done. Distal 
responses (hand or wrist flexion or extension) were 
accepted as confirmed placement within the fascia. 
Anaesthetic solution was injected while the needle 
was fixed in position. Onset of sensory block was 
defined as the time elapsed between injection of 
drug and complete loss of pinprick sensation of the 
hand, while onset of motor blockade was defined as 
the time elapsed from injection of drug to complete 
motor block. Duration of sensory block (the time 
elapsed between injection of drug and appearance 
of pain requiring analgesia) and duration of motor 
block (the time elapsed between injection of drug 
and complete return of muscle power) would also 
be recorded. 

Ramsay sedation Score

	 1.	 Anxious and agitated or restless or both. 
	 2.	 Cooperative, oriented and tranquil. 
	 3.	 Responding to commands only. 
	 4.	 Brisk response to light glabellar tap. 
	 5.	 Sluggish response to light glabellar tap.
	 6.	 No response to light glabellar tap. 

The hemodynamic parameters and sedation 
scores were assessed at 5, 10, 20, 30, 60 min and 
later on at 120,240,360, 480, 540 and 600 minutes.

Results

Demographic variables were comparable as shown 
in Table 1. Group C had faster sensory (6.60±2.386 
minutes) and motor onset (9.80±2.693 minutes) than 
Group S (p< 0.05 Fig 1). The mean duration of sensory 
blockade was 505.20 ± 50.010 minutes in Group C 
and 333.96 ± 63.16 in Group S. The difference was 
highly significant (Table 2). The mean duration of 
motor block was 294.80 ± 49.508 minutes in group S 
while Group C showed 414.60 ± 52.335 minutes and 
this too was statistically significant (Table 2). There 
was a significant difference in the mean duration 
of analgesia with group S showing 356.00 ± 52.994 
minutes in comparison to group C which showed 
527.20 ± 51.358 minutes (Fig 2). Mean heart rate 
was significantly lower in group C than in Group 
S during observation period of 15 min to 360 mins 
(Fig 3). There was no significant fall in systolic or 
diastolic blood pressure during the observation 
period in the groups (Fig 4 and 5).
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Sedation score

The sedation score in Group S was 1 in all the 
patients throughout the period of observation. In 
group S, majority of the participants scored 2 in 
the sedation scale from 15th minute after injection 
till two hours. This change reverted back to 
score 1 at 360 minutes of observation. No patient 
crossed sedation score of 2 and above during the 
study period. Statistical analysis of sedation score 
showed that the difference was significant (p < 0.05)  
(Table 3).
Table 1: Demographic Data.

Group I (n=25) Group II (n=25)
Sex(M/F) 18(72%) /7(28%) 14(56%) /11(44%)
Age (in Years) 36.96 ± 11.995 40.76 ± 8.781
Weight (in kg) 65.40 ± 5.986 57.56 ± 5.432

Table 2: Comparison of DOB in Sensory and Motor.

Group N Mean SD t Test P  
Value

DOB Sensory Group I 25 333.96 63.169 10.627 0.000
Group II 25 505.20 50.010 ***

DOB Motor Group I 25 294.80 49.508 10.189 0.000
Group II 25 441.60 52.335 ***

Table 3: Comparison of Sedation Score.

Sedation 
Score Score Group 

I
Group 

II
Chi Square 

Test P Value

0 1 25(100) 25(100) NA NA
2 – –

5 1 25(100) 25(100) NA NA
2 – –

10 1 25(100) 24(96) 1.02 0.312
2 0(0) 1(4) NS

15 1 25(100) 7(28) 28.125 0.000
2 0(0) 18(72) ***

30 1 25(100) 2(8) 42.593 0.000
2 0(0) 23(92) ***

60 1 25(100) 6(24) 30.645 0.000
2 0(0) 19(76) ***

120 1 25(100) 6(24) 30.645 0.000
2 0(0) 19(76) ***

240 1 25(100) 15(60) 12.500 0.000
2 0(0) 10(40) ***

360 1 25(100) 22(880 3.191 0.074
2 0(0) 3(12) NS

480 1 25(100) 25(100) NA NA
2 0(0) 0(0)

540 1 25(100) 25(100) NA NA
2 0(0) 0(0)

600 1 25(100) 25(100) NA NA
2 0(0) 0(0)

Fig 1: Comparison of Onset of sensory and motor block.

Fig 2: Comparison of Duration of analgesia.

Fig 3: Comparison of Mean Heart rate per minute.

Fig 4: Comparison of Mean Systolic blood pressure in mmhg per 
minute.

Leno Ninan Jacob, Balaji Ramamurthy / A Randomized Controlled Study of The Efficacy of Addition of 
Clonidine to Bupivacaine as Compared with Bupivacaine Alone used in Supracalvicular Brachial Plexus 

Block for Upper Limb Surgeries
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Fig. 5: Comparison of Mean Diastolic blood pressure in mmhg 
per minute.

Discussion

Bupivacaine is the most frequently used local 
anaesthetic due to its relatively longer duration 
of action which ranges from 3 to 8 hours.6 The 
prominent shortcoming of Bupivacaine is its long 
onset time in regional blocks. On mixing short and 
long acting local anaesthetics, researchers found 
that even though the onset time was shortened, the 
duration of the blockade was reduced as the total 
effective concentration of bupivacaine was less.

Various studies have investigated several 
adjuncts including opioids, midazolam, 
neostigmine, hyaluronidase and bicarbonate,1,2,3,4 
but the results have been inconclusive with either 
ineffective outcomes or higher incidence of adverse 
effects and their limitations. 

Limited studies are available on the effects 
of clonidine on the analgesic property of local 
anaesthetic agents in peripheral nerve blocks.7–15 
Previous studies have proved that clonidine 
hydrochloride which is an imidazole derivative, 
known to produce antinociception, enhances the 
effect of local anaesthetics when administered 
intrathecally and epidurally. It is proved that a very 
low dose of clonidine increased the C-fibre blockade 
from lignocaine induced blockade as shown in an 
isolated de-sheathed rabbit vagus nerve.16

This study was carried out in Fifty ASA I and 
II patients in SRM Medical College undergoing 
elective upper limb surgery. We had equal number 
of study population in both the groups. Both 
the groups received equal amounts of the local 
anaesthetic solution with the group S receiving 
0.5 ml of normal saline and group C receiving 75 
mcg of clonidine. A nerve stimulator was used 
to improve the precision and success rate of the 
blockade. Variables related to sensory and motor 

blockade, hemodynamic parameters and sedation 
scores were compared. 

In our study, the clonidine group had a faster 
onset of both sensory and motor blockade compared 
to the other group. Clonidine and local anaesthetic 
agents have a synergistic action. Clonidine enhances 
both sensory and motor blockade of neuraxial and 
peripheral nerves by the local anaesthetic solution. 
This is thought to be due to blockage of conduction 
of A-delta and C fibers, increased potassium 
conductance observed in isolated neurons in vitro 
and intensification of conduction block achieved by 
local anaesthetics.
Our study showed a significantly longer mean 

duration of sensory and motor blockade was 
achieved by the clonidine group as compared to 
the control group (Table 3). This concurs with the 
results of the study done by Cucchiaro G11 and 
colleagues in children where they demonstrated 
prolongation of the duration of sensory block with 
the use of clonidine.

Iskandar H et al8 and Iohom G et al10 too showed 
that the sensory blockade in the clonidine group 
were longer when compared to the control groups. 
The equivalent results between our study and by 
previous investigators could be due to the similar 
methodology applied and the near similar drug 
regimens used. In contrast, Duma A et al17 and 
Culebras X et al18 showed that there was no added 
advantage in terms of duration of blockade between 
the clonidine and placebo group. They concluded 
that addition of Clonidine produced a variable, 
inconsistent and unpredictable effect.
In our study we observed a significant 

prolongation in the mean duration of analgesia 
in the clonidine group than in the control group. 
McCartney and colleagues found that clonidine 
used as an adjunct to bupivacaine prolonged 
the postoperative analgesic effects compared to 
bupivacaine alone when administered for various 
peripheral nerve blocks.12

Popping DM et al14 too showed that the 
difference in duration of postoperative analgesia 
for the clonidine group was significantly higher 
than the control group. This prolongation in the 
duration of blockade was attributed the interaction 
between clonidine and the axonal ion channel and 
its receptors. The mechanism of action is inhibition 
of the action potential of A and C fibers in the 
peripheral nerves by clonidine. 
Our study showed that there was significant 

prolongation of mean duration of motor blockade 
in the clonidine group compared to the control 



IJAA / Volume 7 Number 5 / September – October 2020

1111

group. Popping DM14 in his study showed that 
there was significant prolongation of the average 
duration of motor blockade by 141 minutes when 
clonidine was used as an adjuvant. 

This was further concurred by Cucchiaro G11 and 
colleagues. In contrast to this Duma17 and colleagues 
showed that clonidine did not prolong the duration 
of block. The reasons for this inconclusive result 
have been discussed. 

In our study we found out that there was 
a reduced pulse rate of patients in group C. 
Significant changes in heart rate occurred after 15 
min and was maintained till 360 minutes. Even 
though some patients had minimal decrease in 
systolic, diastolic as well as the mean arterial 
pressure all of them maintained their hemodynamic 
parameters within the normal range. There was no 
significant hemodynamic change that had to be 
interfered with other drugs. It has been observed 
in few studies that intravenous and neuraxial 
administration of clonidine resulted in significant 
hemodynamic variations including bradycardia 
and hypotension.18

Intraoperative sedation scores were higher in 
clonidine group when compared with the control 
group which was statistically significant. However, 
none of the patients had any episodes of desaturation.

Conclusion

Addition of 75mcg of clonidine to bupivacaine 
causes a faster onset of sensory and motor block 
and prolongs the duration of analgesia without 
producing any clinically significant adverse effects 
in supraclavicular brachial plexus blocks.

Acknowledgement: none.

References

1.	 Keeler JF, Simpson KH, Ellis FR, Kay SP. Effect of 
addition of hyaluronidase to bupivacaine during 
axillary brachial plexus block. Br J Anaesth 1992; 
68:68–71.

2.	 Bazin JE, Massoni C, Bruelle P, Fenies V, Groslier 
D, Schoeffler P. The addition of local anaesthetics 
in brachial plexus block: The comparative effects 
of morphine, buprenorphine and sufentanil. 
Anaesthesia 1997;52:858.

3.	 Bone HG, van Aken H, Brooke M, Burkle H. 
Enhancement of axillary brachial plexus block 
anaesthesia by coadministration of neostigmine. 
Reg Anesth Pain Med 1999;24:405–10. 

4.	 Jarbo K, Batra YK, Panda NB. Brachial plexus 
block with midazolam and bupivacaine improves 
analgesia. Can J Anesth 2005; 52: 822 – 826.

5.	 Bernard JM, Macaire P: Dose-range effects of 
Clonidine added to Lignocaine for brachial plexus 
block. Anaesthesiology 1997; 87:277–84. 

6.	 Butterworth JF, Strichartz GR. Molecular 
mechanisms of local anesthetics. A review. 
Anesthesiology 1990; 72: 711–25. 

7.	 El Saied AH, Steyn MP, Ansermino JH. Clonidine 
prolongs the effect of Ropivacaine for axillary 
brachial plexus blockade. Can J Anaesth 2000; 47: 
962–7. 

8.	 Iskandar H, Benard A, Ruel-Raymond J, Cochard 
G, Manaud B: The analgesic effect of interscalene 
block using Clonidine as an analgesic for shoulder 
arthroscopy. Anesth Analg 2003; 96:260–62. 

9.	 Hutschala D, Mascher H, Schmetterer L, Klimscha 
W, Fleck T, Eichler H.G, Tschernko EM. Clonidine 
added to bupivacaine enhances and prolongs 
analgesia after brachial plexus block via a local 
mechanism in healthy volunteers. European Journal 
of Anaesthesiology 2004; 21(3):198–204. 

10.	 Iohom G, Machmachiv A, Deśire´ PD, Khatouf M, 
Boileau S , François DF. The Effects of Clonidine 
Added to Mepivacaine for Paronychia Surgery 
Under Axillary Brachial Plexus Block. Anesth Analg 
2005;100:1179–83. 

11.	 Cucchiaro G, Ganesh A. The Effects of Clonidine 
on Postoperative Analgesia After Peripheral Nerve 
Blockade in Children. International Anaesthesia 
Research Society March 2007; 104(3):240–45.

12.	 McCartney CJ, Duggan E, Apatu E. Should we add 
clonidine to local anesthetic for peripheral nerve 
blockade? A qualitative systematic review of the 
literature. Reg Anesth Pain Med 2007; Jul-Aug, 
32(4):330–8. 

13.	 YaDeau JT, LaSala VR, Leonardo P, Kahn RL, Kethy 
MJ, Levine DS, Clonidine and Analgesic Duration 
After Popliteal Fossa Nerve Blockade: Randomized, 
Double-Blind, Placebo-Controlled Study. Anesth 
Analg, June 2008; 106(6):120–130.

14.	 Popping DM, Elia N, Marret E, Wenk M, Trame MR. 
A Meta-analysis of Randomized Trials. Clonidine 
as an Adjuvant to Local Anesthetics for Peripheral 
Nerve and Plexus Blocks. Anesthesiology Aug 2009; 
111(2):321–26.

15.	 Chakraborty S, Chakraborty J, Mandal MC, Hazra A, 
Das S. Effect of Clonidine as adjuvant in Bupivacaine 
induced supraclavicular brachial plexus block - lled 
trial. Indian Journal of Pharmacology. Apr 2010; 
42(2): 74 –77. 

16.	 Gaumann DM, Brunet PC, Jirounek P. Clonidine 
enhances the effects of Lidocaine on C-Fiber action 
potential. Anesth Analg 1992; 74 (5): 719–725.

Leno Ninan Jacob, Balaji Ramamurthy / A Randomized Controlled Study of The Efficacy of Addition of 
Clonidine to Bupivacaine as Compared with Bupivacaine Alone used in Supracalvicular Brachial Plexus 

Block for Upper Limb Surgeries



IJAA / Volume 7 Number 5 / September – October 2020

1112 Indian Journal of Anesthesia and Analgesia

17.	 Duma A, Urbanek B, Sitzwohl C, Kreiger A, 
Zimpfer M, Kapral S: Clonidine as an adjuvant to 
local anaesthetic axillary brachial plexus block: A 
randomized, controlled study. Br J Anaesth 2005; 
94:112–116. 

18.	 Culebras X, Van Gessel E. Clonidine combined 
with a long acting local anesthetic does not prolong 
postoperative analgesia after brachial block but 
does induce hemodynamic changes. Anesth Analg 
2001; 92: 201–04.



© Red Flower Publication Pvt. Ltd. 

Original Research Article
Indian Journal of Anesthesia and Analgesia 

Volume 7 Number 5, September – October 2020
DOI: http://dx.doi.org/10.21088/ijaa.2349.8471.7520.35

Evaluation of Efficacy of Fentanyl as an Adjuvant to 1% 2-Chloroprocaine 
for Subarachnoid Block in Ambulatory Surgery: A Prospective Study

Neena Jain1, Preeti Lamba2, Rahul Bankapur3, Pooja R Mathur4, Vikas Kumar5

Author Affiliation: 1Senior Professor, 4Associate Professor, Department of Anesthesia, Jawaharlal Nehru Medical College, Ajmer 
305001, Rajasthan, 2Post Graduate, Department of Cardiac Anesthesia, Jawaharlal Nehru Medical College, Belgaum, Karnataka 
590010, 3Senior Resident, Department of Anesthesia, SDM College of Medical Sciences and Hospital, Sattur, Dharwad, Karnataka 
580009, 5Senior Resident, Department of Medicine, Jag Pravesh Chandra Hospital, New Delhi 110053, India.

Corresponding Author: Preeti Lamba, Senior Resident, Department of Cardiac Anesthesia, JLN Medical College and KLE's 
Prabhakar Kore Hospital, Belgaum, Karnataka 590010.
E-mail: preetilamba91@gmail.com

Abstract

Background and Aims: Subarachnoid block using short-acting drugs like chloroprocaine may be preferred 
in ambulatory surgeries. Various adjuncts are being added to local anesthetics to enhance the quality of 
analgesia. Fentanyl given by intrathecal route with local anesthetics has antinociceptive and synergistic effect.

Our study aimed to elucidate the effects of adding fentanyl to 1% 2-chloroprocaine on duration of sensory 
block and analgesia for subarachnoid block.

Methods: A prospective, randomized, double-blind study was conducted on a hundred patients of ASA 
physical status I/II, age group 18–80 years scheduled for elective infra-umbilical surgeries. Patients were 
allocated into two groups of 50 each to receive either 5 ml (50 mg) of chloroprocaine with 0.5 ml of normal 
saline (Group A) or 5 ml (50 mg) of chloroprocaine with 0.5 ml of fentanyl 25 µg (Group B). Block characteristics, 
duration of analgesia and complications were assessed.

Results: Sensory and motor block were achieved faster in chloroprocaine-fentanyl group. Duration of 
sensory and motor block, analgesia and return of voiding function, were significantly prolonged in Group B. 
No difference was noted in maximum motor block and ambulation time. Eight patients in Group B developed 
pruritus. Chi-Square and Student’s unpaired t-test were used to analyse results, using Epi info version 7.2.1.0 
statistical software.

Conclusion: Isobaric chloroprocaine and fentanyl mixture enhanced the duration of sensory block, analgesia 
and motor block without increasing ambulation time but with delay in return of voiding reflex.

Keywords: Fentanyl; Subarachnoid; Chloroprocaine.

Introduction

Subarachnoid block is routinely practised technique 
for surgeries on the lower part of the body. 
Although recovery from general anesthesia using 
short-acting intravenous or inhalational agents 
may be fast, in many day-care patients, regional 
anesthetic techniques might be preferable for their 
postoperative analgesic effects.1 For ambulatory 

surgical procedures, the anesthetic drug should 
provide an enhanced recovery for fast patient 
discharge with minimal side effects. Lidocaine is 
associated with transient neurologic symptoms and 
cauda equina syndrome.2 Chloroprocaine is being 
studied for day-care surgeries because of its rapid 
onset and short duration of action.3

Chloroprocaine belongs to ester group of local 
anesthetics, first introduced in 1952 and used 
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successfully for spinal anesthesia. In early 1980s 
neurotoxicity was observed with the accidental 
subarachnoid injection of large volumes of 
chloroprocaine during attempted epidural 
anesthesia, since then the drug was no longer 
used for subarachnoid block.4 Antioxidant sodium 
bisulphite at low pH was accepted to be the 
culprit in these cases. Recently, a new preparation 
of isobaric 1% 2-chloroprocaine is introduced. 
This preparation is devoid of antioxidants and 
preservative. Chloroprocaine is approved as a local 
anesthetic by the Federal Drug Administration 
(FDA), but it is not approved for spinal anesthesia 
and so used, ‘off-label’. After 2004, no case of 
transient neurological syndrome, and neurotoxicity 
was reported with the use of preservative-free 
chloroprocaine.4 
Fentanyl inhibits afferent synaptic transmission 
via ‘C’ and ‘A’ types of pain fibres in substantia 
gelatinosa of dorsal horn of spinal cord.5,6 
Based on the hypothesis that intrathecal opioids 
with local anesthetics improve the duration of 
sensory block and analgesia without significantly 
prolonging motor recovery, we conducted this 
study with the primary aim of describing the effects 
of adding fentanyl to isobaric chloroprocaine on 
the duration of sensory block and analgesia for 
subarachnoid block in the surgical population. 
Our primary outcome variable was the effect on 
duration of sensory block and analgesia with 
addition of fentanyl.

Materials and Methods

This was a hospital-based prospective, comparative, 
randomized study. Study was done after getting 
approval from the Ethical Committee. Based on a 
previous study, a total of 50 subjects were taken 
in each group, this sample size was adequate to 
investigate a difference of 9 min. in the mean time 
of complete regression of sensory block with a 
pooled standard deviation of 9. The sample size 
was calculated at alpha error 0.05 and study power 
of 90%.7

 All participants were explained about the procedure 
and a valid informed, written consent was obtained. 
Study groups comprised of hundred patients of 
either sex or age between 18 to 80 years posted for 
various elective infra- umbilical surgeries. Readiness 
for discharge on the day of surgery was considered 
as the criteria for ambulatory surgeries. Participants 
were divided into two groups with 50 patients in 
each using a computer-generated table of random 
numbers. Group A (n=50) received preservative-

free 1% isobaric 2-chloroprocaine 50 mg (5ml, 
Neon pharmaceuticals) with 0.5 ml normal saline 
(total volume–5.5 ml). Group B (n =50) received 
preservative-free 1% isobaric 2-chloroprocaine 
50 mg (5ml) with injection fentanyl 25 µg (0.5 ml, 
Fendrop®‑Sun pharma) (total volume–5.5ml).
Patients with ASA physical status III, IV, V, and 
VI, allergy to local anesthetic agents, peripheral 
sensorineural deficit, and infection at the site of 
lumbar puncture and on anticoagulants were 
excluded from the study. A pre-anesthetic 
evaluation which included relevant patient history, 
examination and routine investigations was done. 
Patients were shifted onto the operating table and 
intravenous line secured using 18 G cannula.
Under aseptic precautions, the subarachnoid block 
was given using 25 G Quincke Babcock needle in 
sitting position at L3–L4 or L4–L5 intervertebral 
level by a blinded anesthetist. Study drugs were 
pre-filled by a qualified anesthetist who was 
not associated with patient management and 
data collection. Both the patient and investigator 
were kept blinded to the contents of injection. 
Patients were kept in a supine position after spinal 
anesthesia. 
Intraoperative and postoperative evaluation of 
outcome variables was done by anesthesiologist 
who was unaware of study allocation groups 
and contents of drug syringes. Following study 
parameters were evaluated: Primary outcome 
variable included duration of sensory block and 
analgesia. Onset and degree of sensorimotor 
block, 2-segment regression time, duration of 
motor block, time of ambulation, micturition time, 
and complications like local anesthetic toxicity, 
bradycardia (<50 bpm), hypotension (decrease 
in SBP >30% baseline or <100mm Hg), pruritus, 
respiratory depression, sedation, were recorded as 
secondary outcome variables.
Sensory block was assessed using a 23 G 
hypodermic needle in dermatome areas of T4 to S2 
bilaterally in the midclavicular line. Sensory block 
onset time was the period between drug injections 
to the time of loss sensation to pinprick at T10 
dermatome level assessed every 30 sec. for initial 
3 min and then every 2 min for the next 10 min. 
if needed. The highest dermatome level of sensory 
block was described as the level achieved after 15 
min. of anesthesia. Degree of sensory block was 
graded as, 0 = normal sensation. 1 = sensation loss 
to pinprick (analgesia). 2 = sensation loss to touch 
(anesthesia) and degree of sensory block achieved 
at 15 min. was noted. Sensory block regression time 
was assessed, starting from highest dermatome 
level, every 5 min. after 20 min. for the first hour 
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and then at 10 min. intervals until regression to S1. 
When sensory block regressed by two dermatomes 
from its highest level, this time was taken as 
2-segment regression time. Regression time to S1 
was considered the same as the duration of sensory 
block. Duration of analgesia was the time interval 
between onset of sensory block to the point of time 
when patients asked for rescue analgesia or VAS 
(visual analogue scale) was >3. 
The onset of motor block was taken as the time 
interval between drug injections to the time when 
it reached grade 4 of the modified Bromage scale. 
Time taken to regain the ability to flex toes was 
regarded as duration of motor block. Postoperative 
time of return of voiding function, ambulation time 
and adverse effects were noted. Discharge criteria 
for home was defined as regression of sensory 
block to S1 dermatome, ability to walk without 
assistance (ambulation time, excluding orthopaedic 
procedures), return of voiding function and stable 
vital signs. At the time of discharge patients 
were prescribed oral analgesics and instructed to 
report any complications like headache, backache 

or dysaesthesia in buttocks, thigh and lower 
limb up to 1 week of surgery. We followed the 
patients, telephonically after one week for transient 
neurological symptoms, and back pain. 
Statistical analysis was done using Epi info 
version 7.2.1.0 statistical software. Chi-Square 
test was used to analyse categorical/nominal 
variables (summarized as frequency, percentage). 
Continuous variables in the form of mean and 
standard deviation were analysed using Student’s 
unpaired t-test and Mann–Whitney U-test. Data 
were expressed as mean ± SD unless specified 
and P-value < 0.05, was considered statistically 
significant. 

Results 

One hundred and twenty patients were assessed 
for eligibility. Out of these 20 patients didn't fulfil 
the study criteria and were excluded. A total of 
100 patients were studied and there was no loss to 
follow-ups (Fig. 1). Demographic parameters like 

Fig. 1: Consort diagram.
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Table 1: Demographic profile, mean duration and type of surgeries.

Demographic parameters Group A (n=50) Group B (n=50) P-value
Age (yrs) 41.48 ± 13.19 41.36 ± 15.85 0.9670
Sex (M / F) (n) 35/15 32/18 0.671
Weight (kgs) 58.16 ± 3.31 57.56 ± 2.20 0.288
ASA physical status (I / II) (n)  22 / 28 19 / 31 0.684
Mean duration of surgeries (min.)  55.46 ± 9.8 52.37 ± 16.88 0.255
Type of surgeries - Mesh hernioplasty (inguinal)/ 
(fissurectomy, fistulectomy and others)/ Gynaecology/ 
Lower limb/ Urology (percentage of total)

28%/26%/4%/38%/4% 18%/18%/4%/44%/12% 0.319

Data represented as mean ± SD., n - number of patients, SD - Standard deviation, ASA- American Society of Anesthesiologists, and 
M: Males. F: Females, yr- years, kgs-kilograms.
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Fig. 2: Sensory block Characteristics.	

Table 2: Sensory block characteristics.

Study parameters  Group A (n=50)  Group B (n=50)  P- value

Onset of sensory block (min.) 2.12 ± 0.78 1.79 ± 0.72 0.010*

 Percentage of patients who achieved T6/T8 as highest 
dermatome level of sensory block

12%/28% 48%/14% <0.001*

Percentage of patients to achieve second degree of 
sensory block

40%  64% 0.028*

Mean time of regression to S1 (min.) or duration of 
sensory block

 93.7 ± 22.23  116.7 ± 14.78  0.001.* 

Data represented as mean ± SD. n - number of patients, % - percentage of total. SD - Standard deviation, min. - minutes, T6/T8- 
thoracic dermatome level, S1- sacral first dermatome level, ‘*’ denotes significant P-value.

age, sex, weight, ASA physical status, mean surgery 
time and type of surgeries (P = 0.319) were similar in 
both study groups (Table 1). Intraoperatively, none 
of the patients needed supplementary analgesics, 
general anesthesia or airway management. 
Sensory block was achieved faster in Group B (1.79 
± 0.72 min.) compared to Group A (2.12 ± 0.78 min., 
P = 0.010) (Table 2). Regression time for 2-segments 
was substantially lengthened in Group B (60.7 
± 8.35 min., In Group A – 49.66 ± 10.95 min., P < 
0.001). Time to demand rescue analgesia in Group 

B was 113 ± 15.81 min., prolonged compared to 
Group A (91.48 ± 17.97 min. P < 0.001). Difference 
in duration of sensory block/regression time to 
S1 was significant. (116.7 ± 14.78 min.in Group 
B versus 93.7 ± 22.23 min. in Group A, P = 0.001) 
(Table 2, Fig. 2).
Return of voiding function was delayed in Group 
B (268.5 ± 35.39 min.) compared to Group A (212.2 
± 33.64 min. P < 0.001) (Fig. 2). 64% of patients 
achieved a 2nd degree of sensory block in Group 
B compared to only 40% in Group A (P = 0.028). 
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(Table 2). Patients who couldn’t achieve 2nd degree 
of sensory block, had no complaints of pain in 
either group, surgery was tolerated without 
discomfort, anxious patients were only motivated 
and explained about the short duration of surgery. 

In Group B peak dermatome levels of ‘T6 / T8 / 
T10’ were achieved in ‘48% / 14% / 4%’ of patients 
while in group A this value was ‘12% / 38 % / 
24%’ respectively. This difference was statistically 
significant (P < 0.001) (Table 2, Fig. 3).

Motor block onset time in Group A was 3.07 ± 
0.77 min. while in Group B it was 2.43 ± 0.61 min. 
(P < 0.001). Maximum motor block (modified 
Bromage) was comparable in both Groups. Motor 

block duration in Group B– 97.58 ± 16.23 min. was 
significantly longer than Group A– 81.17 ± 26.75 
min. (P < 0.001). No difference was noted in mean 
ambulation time among the Groups (P = 0.808). 
Patients undergoing orthopaedic surgeries (n=18 in 
Group A, n=19 in Group B) were excluded, for the 
analysis of ambulation time (Table 3). 
Mean arterial pressure, arterial oxygen saturation 
and pulse rate were comparable and stable 
among both study groups intraoperatively and 
postoperatively. Eight patients (16%) in Group 
B developed pruritus compared to nil in Group 
A. Pruritus was self-limiting and patients were 
reassured (P = 0.010). All patients except those 
undergoing orthopaedic procedures, where 

Table 3: Motor block characteristics.

Study parameters Group A (n=50)  Group B (n=50) P- value
Onset of motor block(min.) 3.07 ± 0.77 2.43 ± 0.61 <0.001*
Maximum motor block (modified Bromage) Grade Number of patients 0.126

1 2 0
2 9 3
3 15 22
4 24 25

Duration of motor block(min) 81.17 ± 26.75  97.58 ± 16.23 <0.001*
# Time of ambulation

177.6 ± 38.11  
(n = 32)

180.4 ± 51.17  
(n = 31)

0.808

# Patients undergoing orthopaedic surgeries were excluded, Data represented as mean ± SD, n - Number of patients. ‘*’ denotes 
significant P-value.
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ambulation is not relevant, (total number = 37 
in both the groups) were able to fulfil discharge 
criteria to home on the day of surgery. None of 
the patients had complaints of back pain, transient 
neurological symptoms on telephonic follow-ups 
after one week of anesthesia. There were no other 
postoperative complications in either group.

Discussion

Recent trend is growing towards ambulatory 
surgeries where the goal is early recovery and 
fast ambulation. A combination of isobaric 
drug with an opioid can fulfil this goal.8 The 
primary finding of our study was that combining 
25 µg of fentanyl to 50 mg chloroprocaine for 
subarachnoid block prolonged sensory as well as 
motor block. These findings are divergent from 
the presumed hypothesis. Difference in sensory 
block characteristics which included its duration, 
onset, peak dermatome level achieved, degree, 
2-segment regression time, duration of analgesia 
and post-operative return of voiding function, 
was statistically significant. For motor block also, 
onset was earlier and duration was significantly 
lengthened. But, maximum motor block (modified 
Bromage) and ambulation time were found 
similar in both study groups. None of the patients 
developed neurological or other side effects except 
for pruritus which was noted in 16 % of patients 
receiving chloroprocaine and fentanyl. 
So far, chloroprocaine and chloroprocaine-
fentanyl combination were compared only in one 
study conducted on 8 healthy volunteers using 
chloroprocaine in a dose of 40 mg and fentanyl 20 
µg.4,7 We selected higher dose of chloroprocaine (50 
mg) and fentanyl (25 µg).
Onset time of sensory and motor block was 
substantially earlier in chloroprocaine-fentanyl 
group. Onsets of action of local anesthetics depend 
on their pKa values. Higher pKa means slower the 
onset of action. Chloroprocaine is an exception to 
this because it has the fastest onset despite high 
pKa (9.1).3 This suggests that other factors like 
the ability to diffuse through connective tissues, 
baricity and change in baricity due to the addition 
of adjuncts may alter drug's onset of action.
The mean duration of analgesia was prolonged by 
22 min. in fentanyl receiving patients which was 
statistically significant but this small duration may 
not of much practical importance. In chloroprocaine-
fentanyl group, 64% of patients achieved a 2nd 
degree of sensory block compared to only 40% 

of patients of chloroprocaine-saline group. Both 
these findings can be attributed to the synergistic 
action of fentanyl with local anesthetics.5 Opioid-
local anesthetic combination reduces transmission 
through both, ‘A δ’ (fast pain) and ‘C’ (slow pain) 
fibres.
 Onset time of sensory and motor block, duration of 
analgesia, degree of sensory block and maximum 
motor block achieved, were not investigated in 
previous study with chloroprocaine and fentanyl.4 
Prolongation in an average time of the 2-dermatome 
regression of sensory block was divergent from the 
previous study, which may be attributed to the 
selection of a higher dose of chloroprocaine (50 mg) 
and fentanyl (25 µg) in our study.7

Peak dermatome level, duration of sensory and 
motor block, time of postoperative return of 
voiding function were significantly higher in 
chloroprocaine-fentanyl group and were consistent 
with findings of previous similar study.7 The 
mean time of the return of voiding function was 
prolonged by 56 min. in fentanyl group which may 
translate to a slight delay (56 min.) in discharge. In 
our study it was not enough to surpass requirement 
of ambulatory surgery. Ambulation time was 
reported similar in both groups (after exclusion of 
patients undergoing orthopaedic procedures).
Duration of action of local anesthetics is 
directly related to lipid solubility and protein 
binding. Relative lipid solubility of unchanged 
chloroprocaine is 2.3 that is very low as compared 
to more commonly used drug bupivacaine and that 
is why chloroprocaine is short-acting.3 It is already 
described in former studies that chloroprocaine 
has the shortest recovery profile compared 
with bupivacaine, lidocaine, prilocaine and 
mepivacaine.9,10 Discharge criteria vary for different 
surgical procedure. In day-care surgeries discharge 
criteria include the return of voiding function, 
ability to ambulate and haemodynamic stability. 
In review analysis of chloroprocaine, it is obvious 
that the use of varying doses of chloroprocaine can 
result in wide variation in voiding times ranging 
from 95 to 271 min.4 Return of voiding function 
depends on many factors such as preoperative 
hydration status, age of patient (enlarged prostate 
in males), type of surgery (perianal procedures, 
inguinal herniorrhaphy, urological procedures - 
can increase voiding time) and this finding can’t be 
solely credited to use of fentanyl.
Transient neurological symptoms and respiratory 
depression were not seen in any of the patients 
of either group. It was consistent with findings of 
previous study combining chloroprocaine with 
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fentanyl, where authors didn’t report any case 
of neurological complications even in lithotomy 
position with the use of spinal chloroprocaine 
while higher incidence was noted in lignocaine-
fentanyl combination.11

Sixteen per cent of participants in group B developed 
pruritus (P < 0.010), itching was minimized with 
reassurance and judicious use of anti-pruritic 
therapy. Pruritus was also seen in other studies 
combining fentanyl with local anesthetics for spinal 
anesthesia and is one of the common side effects.12 
As with other complications of neuraxial opioids 
like respiratory depression, pruritus is likely dose-
dependent and may need further studies. 
Superiority of chloroprocaine spinal anesthesia over 
total intravenous anesthesia is shown in a previous 
study.13 Recently, a multicentre observational 
study was conducted on 615 patients receiving 
chloroprocaine spinal anesthesia where authors 
observed chloroprocaine as a short-duration 
anesthetic and a strong contender for ambulatory 
surgeries.14

We suggest that isobaric, 50 mg 1% 2-chloroprocaine 
is safe and reliable for spinal anesthesia in infra-
umbilical surgeries of predicted duration less than < 
50 min. Fentanyl added with spinal chloroprocaine 
enhances the duration of postoperative analgesia 
and provides satisfactory operating conditions 
for surgeries lasting around 90 min. Isobaric 
chloroprocaine and fentanyl combination may be 
a good choice for subarachanoid block in day-care 
surgical procedures. 
Our study is not without limitation. Addition 
of fentanyl was associated with prolongation of 
the time of the return of voiding reflex. Although 
prolongation in the duration of sensory block by 
22 min. is statistically significant, it may not of 
much practical benefit. We selected a wide surgical 
population where an assessment of analgesia, the 
return of voiding reflex and ambulation time may 
have been confounded by type of surgeries, in 
turn leading to imprecision. In future, the efficacy 
of chloroprocaine in different dose combination 
with adjuvant should be investigated in a group of 
patients undergoing ‘particular’ types of surgeries.

Conclusion

Addition of 25 µg fentanyl to 50 mg isobaric 1% 
2-chloroprocaine for spinal anesthesia resulted in 
prolonged sensory block, duration of analgesia and 
motor block without prolongation of ambulation 
time but with delay in return of voiding reflex.
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Abstract

Introduction: Post tonsillectomy pain relief is commonly inadequate as the pharynx is continuously active, 
swallowing saliva. I. m. Diclofenac provides good pain relief but pricks are usually unwelcome by children 
and it may cause dangerous side effects like inhibition of platelet aggregation (post op hemorrhage) and 
kidney problems. I.v Paracetamol is a good and safe alternative and the study was conducted to compare the 
2 drugs.

Aims: To evaluate onset of analgesia, duration and efficacy of analgesia, and adverse effects if any between 
the 2 drugs.

Settings and design: 100 cases aged between 10 and 40 years posted selectively for tonsillectomy under 
general anaesthesia were randomly selected and divided into 2 groups. Groups P received Paracetamol 1g I.v 
for those more than 50 kg and 15 mg/kg for those between 30 and 50 kg over 10 min after delivery of second 
tonsil and this time was taken as time 0. Group D received inj. Diclofenac I.m 75 mg at the same time. 

Subsequently data regarding pain relief at 30 min,1h, 2h, 4h and 6h using Visual Analog Scale was collected. 
Duration of analgesia, number of patients asking for rescue analgesia were recorded.

Statistical Analysis: This was done using Student test and Chi square tests as and where needed.
Results: Comparison of pain scores 30 min and 1 h after drug administration showed superior pain relief 

with Paracetamol and at 4 and 6h better pain relief with Inj. Diclofenac. Duration of analgesia was significantly 
longer with inj Diclofenac.

Conclusion: We concluded that both I.v Paracetamol and I.m Diclofenac have equal efficacy. The onset was 
early in Inj. Paracetamol and longer with inj. Diclofenac. 

Keywords: Inj. Paracetamol I V; Inj. diclofenac I.M; Tonsillectomy; Post operative analgesia.

Introduction

Pain-Historical review2:

Man has been afflicted with this evil pain since 
beginning for as records of every race are examined 
one finds testimonials to the omnipresence of pain.

The International Association for Study of Pain 

has defined pain as an unpleasant sensory and 
emotional experience associated with actual or 
potential tissue damage or described in terms of 
such damage.

Despite advances in the knowledge and 
sophisticated technology relief of post tonsillectomy 
pain still remains a problem.

Paracetamol I V in comparison to oral route has 
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superior pharmacokinetics and efficacy. Hyllested 
M et al6 compared the analgesic and adverse effects 
of paracetamol with those of NSAIDs in post-
operative pain and concluded that paracetamol is a 
viable alternative to NSAIDs in high-risk patients. 
Cakan T et al7 studied analgesic efficacy, opioid 
sparing effect of paracetamol in combination with 
i.v. morphine after spine surgery and concluded 
that it did not have significant opioid sparing 
effect. Alhashemi JA et al8 compared the effect of 
i.v. acetaminophen with i.m. meperidine in 80 
children undergoing tonsillectomy and concluded 
that i.v. acetaminophen gave comparable effects. 
I.m diclofenac has well established its role as an 
effective post-operative analgesic but can cause 
unwanted platelet and kidney dysfunction. Platelet 
dysfunction can cause troublesome bleeding in 
ENT surgeries.

Methods

Institutional ethical committee approval was taken 
and the study was conducted on 100 patients 
aged between 10 and 40 years belonging to ASA 
1 and 2 categories who were selectively posted for 
tonsillectomy alone under general anesthesia.

Excluded were those who belonged to ASA g 3 
and 4, those undergoing adenoids resection, those 
with history of drug allergy, bronchial asthma, 
gastrointestinal dysfunction, liver disease, renal 
disease and bleeding diathesis.

All patients were divided randomly into 2 
groups, P and D. All patients received Inj Atropine 
is 0.01 mg/ kg. I.v and Inj. Fentanyl 2 microgram/
kg I.v as premeditation. After preoxygenation, 
anesthesiawas induced with Inj. Thiopental sodium 
5 mg/kg, intubated with Inj. Scoline. 2 mg/kg 
with appropriate sized cuffed endotracheal tube 
and maintained with halothane in 70% nitrous 
oxideand oxygen mixture. Intraoperative relaxation 
was provided with Inj. Vecuronium .05 mg/kg I.v. 
Residual neuromuscular blockage was reversed 
with Inj. Glyco. 01 mg/kg and Inj. Neostigmine .05 
mg/kg I.v. ECG, Spo 2, EtCO2, NIBP and heart rate 
were monitored continuously.

After delivery of second tonsil, gp P patients 
received 1g I.vInj Paracetamol for those weighing 
more than 50 kg and at a dose of 15mg/kg for those 
weighing between 30 and 50 kg infused over a 
period of 10 min. This time was taken as time 0. Gp 
D patients received Inj. Diclofenac 75mg I.m (2 mg/
kg) at the same time.

Pain was assessed at 30 min, 1h, 2h, 4h and 6 
h intervals using Visual Analog Scale as 0 – poor,  
1- fair, 2 – good, 3- excellent. Duration of analgesia 
was taken from time 0 to resurfacing of pain. Need 
for rescue analgesic, Inj. Tramadol 2 mg/kg I.v was 
recorded. Hr and BP were also recorded.

Statistical analysis

Quantitative data was analyzed by Student T test. 
Qualitative data was analyzed using Chi square/ 
Man Whitney U test. Statistical software namely 
SAS 9.2, SPSS 15.0, Stata 10.1, MedCalc 9.0.1, Systat 
12.0 and R environment ver. 2.11.1 were used for 
the analysis and Microsoft Word and Excel were 
used to generate Graphs and Tables.

Results

VAS scores were significantly lower for Inj. 
Paracetamol at 30 min and 1 h intervals. VAS Scores 
were significantly lower at 4h and 6h intervals for 
Inj. Diclofenac. Duration of analgesia was longer 
with the latter and onset was earlier with the former. 
There was no statistical difference between rescue 
analgesia requirements at 6 h in both groups. No 
significant side effects were seen in either group. 
The results are tabulated below.
Table 1: Comparison of age of participants.

Group Mean(Sd) P value

P 25.8 .550

D 26.8

Statistically insignificant.
Table 2: Comparison of gender distribution.

Gender Group P Group D P value
Male 28 27 .841

Female 22 23

Total 50 50

Statistically insignificant.
Table 3: Comparison of pulse rate between both groups at 
various intervals.

Time P gp, Mean 
(sd)

D gp, 
Mean(sd) P Value

Baseline 87.9 (9.07) 88.64(8.33) .672

At 30 min 84.24 (7.57) 84.94(7.12) .635

At 1 h 83.28 (7.13) 82.84(6.66) .751

At 2 h 83.34 (7.03) 83.22(6.41) .929

At 4 h 82.88 (6.65) 83.16(6.03) .826

At 6 h 84.02 () 84.16(6.36) .915
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Table 4: Comparison of systolic blood pressure between both 
groups at various intervals.

Time P gp, 
Mean(sd)

D gp, 
Mean(sd) P value

Baseline 121.76(3.32) 121.84(6.52) .939

At 30 min 121.24(3.33) 120.24(5.06) .246

At 1 h 121.16(3.88) 120.0(6.43) .277

At 2 h 121.2(3.55) 120.52(4.93) .430

At 4 h 120.96(3.36) 120.56(3.96) .587

At 6 h 12.52(3.07) 121.4(4.3) .873

Both tables 3 and 4 show statistically insignificant values.
Table 5: Comparison of diastolic blood pressure between both 
groups at various intervals.

Time P gp, Mean 
(sd) 

D gp, Mean 
(sd) P value

Baseline 80.48(2.70) 77.88(4.523) .001
At 30 mins 80.04(2.84) 77.76(4.62) .004
At 1 h 80.08(2.59) 78.16(5.37) .025
At 2 h 80.16(2.49) 78.76(4.12) .042
At 4 h 80.44(2.07) 78.80(4.08) .013
At 6 h 80.72(2.35) 79.48(3.07) .026

Statistically insignificant.
Table 6: Comparison of onset of analgesia among both groups.

Group Mean (sd) p value
P 10.64(2.07) <.001
D 38.40(4.10)

Statistically significant.

Table 7: Comparison of initial pain scores immediately after 
extubation.

Group Mean( IQR) P value
P 6(6–7) .295
D 6(6–7)

Statistically insignificant

Table 8: Comparison of pain scores at 30 min.

Group Mean( IQR) P value
P 3(3–4) <.001
D 5(5–6)

Statistically significant

Table 9: Comparison of pain scores at 1h.

Group Mean( IQR) P value
P 2(2–3) <.001
D 4(4–4)

Statistically significant
Table 10: Comparison of pain scores at 2 h. 

Group Mean( IQR) P value
P 2(1–3) <.001
D 2(2–3)

Statistically significant

Table 11: Comparison of pain scores at 4h.

Group Mean( IQR) P value
P 3(3–4) <.001
D 1(1–2)

Statistically significant 
Table 12: Comparison of pain scores at 6h.

Group Mean( IQR) P value
P 4(4–4) <.001

D 1(1–2)

Statistically significant
Table 13: Comparison of total pain scores.

Group D P t 
value

p 
value Singnificance

Total pain 
relief score 
Mean +/–
sd

2.82+/ 
–.39

2.8+/ 
– .40

.252 .801 NS

Statistically significant
Table 14: Comparison of duration of analgesia.

Group Mean +/– sd P value
P 5.87(.62) <.001
D 7.71(.5)

Statistically significant.
Table 15: Need for rescue analgesia.

Reascue 
analgesia P D P value

Yes 6 9
No 44 41 1.0

Total 50 50

Statistically insignificant.
Table 16: Comparison of incidence of adverse effects between 
the two groups.

Complications P D P value
Yes 4 9 .234
No 46 41

Total 50 50

Complications
P: headache:1, n/v: 1, pruritus: 2. D: n/v:3, epigastric 
discomfort: 6.

Discussion

Pain is a sensory experience that is subjective and 
individualized. It frequently exceeds its protective 
nature and makes the post operative period a 
suffering. Despite the availability of a wide variety 
of agents, management of postoperative analgesia 
remains a challenge. In our study, the effects of I.v 
Paracetamol were compared with I.m Diclofenac as 
the latter is the most common standard analgesic 
used in our institution.

In the study, patients between ages 10 and 40 
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years (Table 1) were randomly selected with out 
any criteria for gender distribution (Table 2). All 
were healthy ASA 1 and 2 patients and underwent 
tonsillectomy under the same general anesthesia 
technique. They were divided randomly into 
groups P and D and received the study drugs in the 
above prescribed format.

In the study, average pulse rate (Table 3) and 
mean SBP (Table 4) and DBP (Table 5) in both 
groups at 30 min, 1 h, 2 h, 4 h, and 6 h did not vary 
significantly. Haynes D . et al5 studied the efficacy of 
the same 2 drugs in post operative orthopedic pain 
and observed statistically insignificant changes in 
the vitals.

Onset of analgesia was 10.64+/–2.07 min with Inj 
Paracetamol and 38.4+/–4.10 with Inj Diclofenac 
(Table 6) which was statistically significant. Moller 
P L et al9 in their study showed that onset for 
Paracetamol was 5 min and for Diclofenac was 
26+/–8 min in Nuuttnen LS, et al10 study.

There was no difference in the pain scores 
immediately after extubation (Table 7). Pain scores 
at intervals 30 min and I h after drug administration 
were significantly lower in the P group (Tables 8 
and 9). Pain score at 2h were similar in both groups 
(Table 10). Pain scores at 4h and 6h intervals 
was lower in the D group which was statistically 
significant (Tables 11 and 12). In our study, total 
pain relief score in gp P was 2.8 +/– 0.4 and in 
gp D it was 2.82+/–0.39 (Table 13) which was not 
statistically significant which was similar to what 
was observed in Hynes D et al5 study.

Duration of analgesia in gp P was 5.87+/–0.62 h 
and that in gp D was 7.71+/–0.5 h (Table 14). This 
showed that Diclofenac I.m had a longer period of 
analgesia which was similar to the Cengiz Kara et 
al3 study that showed significantly increased pain 
scores in Paracetamol gp at 6 h interval. ADIS drug 
profile by Sean T Duggan and Lesley J Scott11 has 
shown that the duration of action of paracetamol 
is between 4 to 6 hours which is comparable with 
our study.

Rescue analgesia was required in both groups in 6 
patients each which was not statistically significant.
(Table 15).

In our study, (Table 16) P gp showed headache 
and nausea in 1 patient and pruritus in 2 patients. 
In gp D there was observed epigastric pain in 6 
patients, and 3 had nausea and vomiting.

None of the complaints were serious enough and 
were treated symptomatically. Similar side effects 
were seen in the Hiller A. et al4 study, Hynes D et 
al5 study and the Cengiz Kara et al3 study. 

Conclusion

It was concluded that intravenous paracetamol  
produces rapid, excellent brief  period of analgesia. 
Intramuscular Diclofenac provided equally efficient 
pain relief with an extended duration.
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Abstract

Background: Brachial plexus block has evolved as an important tool in the anaesthesiologists armamentarium 
as a safe alternative to general anaesthesia for upper limb surgery, providing complete muscle relaxation, 
stable intraoperative haemodynamic and smooth transition to postoperative pain relief1 reducing the need for 
opioid analgesics. But it has been observed that the brachial plexus block alone doesn’t prevent the tourniquet 
pain entirely because of varied mechanisms. The primary aim of this study was to determine whether a 
subcutaneous ring of local anaesthetic (0.5% ropivacaine) on the inner aspect of the upper arm just distal to 
axillary crease will significantly decrease tourniquet pain.

Approach of hypothesis: In this study 100 patients with comparable demographics in Group A (ASA I and II) 
underwent USG guided subcutaneous axillary ring injection with 15 ml of local anaesthetic 0.5% ropivacaine 
for supraclavicular block and 5 ml of 0.5% ropivacainefor axillary ring block. Group B (ASA I and II) also 
included 100 patients who received only USG guided supraclavicular block using 15 ml of 0.5% ropivacaine 
prior to inflation of an upper arm tourniquet.

Result: It was observed that Group A who receivedboth supraclavicular block and axillary ring block 
tolerated the upper arm tourniquet for a longer period than those who received only supraclavicular block 
(mean of 36.9 min vs. 6.9 min) (p = 0.014) respectively.

Conclusion: We demonstrated that axillary ring block will decrease tourniquet pain which leads to discomfort 
is a common obstacle in anaesthetic managementand increase tourniquet tolerance period even with excellent 
regional anaesthesia of the upper extremity.

Keywords: Axillary ring block; Brachial plexus block; Tourniquet pain; Visual analogue scale.

Introduction

Supraclavicular brachial plexus block is a common 
regional anaesthesia technique and is used to 
provide anaesthesia to the hand, forearm and 
arm sparing the shoulder6 for a wide range of 
orthopaedic and reconstructive surgeries. Besides 
anaesthesia SBPB provides postoperative analgesia 
and improves regional blood flow owing to 

sympathetic blockade without producing systemic 
side effects.7 SBPB carries the risk of pneumothorax 
and also the development of transient horner’s 
syndrome, however the ultrasound guidance has 
facilitated its performance with minimal adverse 
effects.

Axillary Ring Block: Tourniquet used for limb 
surgery leads to discomfort is a common obstacle in 
anaesthetic management. Prior studies have shown 
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that awake volunteers experience a vague, dull pain 
after tourniquet inflation that is tolerated for an 
average of 30 minutes extended to 45 minutes with 
sedation.8,9 Prolonged tourniquet inflation (>30–60 
min) leads to gradual increase in heart rate and 
blood pressure, the incidence of which is related 
to the type of anaesthesia.8 The leading hypothesis 
for the mechanism of tourniquet pain is the loss 
of inhibition of unmyelinated, slow conducting C 
fibers. These fibers are usually inhibited by fast, 
myelinated A-delta fibers which are blocked after 
approximately 30 minutes of tourniquet inflation 
and mechanical compression.8

After brachial plexus anaesthesia the anatomy 
and innervation of the upper arm has led to an 
additional subcutaneous infiltration of local 
anaesthetic on the medial aspect of the upper 
arm.10 This is called the "Axillary Ring Block" and it 
targets the intercostal brachial nerve and the medial 
cutaneous nerve of the arm. The intercostal brachial 
nerve is the lateral cutaneous branch of the ventral 
primary ramus of T2. It provides innervation to the 
skin of axilla and the medial aspect of the proximal 
arm. The intercostal brachial nerve communicates 
with the medial cutaneous nerve of the arm, which 
is a branch of the medial cord of the brachial plexus. 
Both of these nerves are routinely missed with 
supraclavicular and infra-clavicular brachial plexus 
anaesthesia. It is hypothesized that the axillary ring 
block will decrease tourniquet pain and increase 
tourniquet tolerance period even with excellent 
regional anaesthesia of the upper extremity.

Tourniquet pain from an upper arm tourniquet 
can limit the ability to use regional anaesthesia as 
the primary anaesthetic for surgical procedures 
on the upper extremity. The aim of this study is 
to determine whether a subcutaneous ring of local 
anaesthetic on the inner aspect of the upper arm just 
distal to axillary crease will significantly decrease 
tourniquet pain. If it does, peripheral nerve blocks 
distal to the tourniquet (i.e., nerve blocks at the 
elbow) could be used as the primary anaesthetic for 
the surgery of the hand and forearm. These distal 
peripheral nerve blocks have fewer complications 
than brachial plexus blocks performed at higher 
levels and postoperatively patient has better control 
of his or her arm when distal nerve blocks are used.

Materials and Methods

The main aim of this study was to determine the 
effectiveness of axillary ring block in decreasing 
tourniquet pain in patients undergoing upper 
extremity surgeries.

This study was conducted at Bone and Joint 
Hospital, which is one of the associated hospitals 
of Government Medical Collage, Srinagar. After 
obtaining approval from Institutional Ethical 
Committee and informed consent of the patients 
for participation in the study, sixty (60) patients 
scheduled to undergo upper extremity surgeries of 
elbow and forearm were enrolled in this study. 

Inclusion Criteria: 
1. Age from 18 to 60 years
2. American Society of Anaesthesiologists (ASA) 

grade I – II undergoing elective surgeries of elbow 
and forearm. 

Exclusion Criteria: 
	 1.	 Age less than 18 years and more than 60 

years. 
	 2.	 Patient refusal. 
	 3.	 Morbid obesity (Body Mass Index > 35kg/

m2). 
	 4.	 Local infection at the site of block. 
	 5.	 Coagulopathy. 
	 6.	 Local anaesthetic allergy and significant 

neurological, cardiac, renal, hepatic and 
respiratory disease.

	 7.	 Local site anatomical abnormality 
	 8.	 Inability to understand the information 

provided. 
	 9.	 American society of Anaesthesiologists 

(ASA) grade III & IV.
Patients scheduled for the study were kept fasting 

for 6 hours. On arrival to the operation theatre, 
all patients were kept in supine position. 18–20 G 
intravenous cannula was placed in the contralateral 
arm to be operated in all patients. Supplemental 
oxygen at 4L/min was given to all the patients 
during surgery. Standard ASA monitoring was done 
throughout the procedure. Both supraclavicular 
and axillary ring blocks were performed under 
USG guidance by an experienced anaesthesiologist. 
Patientswere randomly divided into two groups (A 
and B) using a computer generated double blinded 
coupon system. Group A received 15 ml of local 
anaesthetic 0.5% ropivacaine for supraclavicular 
block (using a 1.5 inch, 25 gauge needle to inject the 
drug) and 5 ml of 0.5% ropivacaine for the axillary 
ring blockto raise a subcutaneous wheal. Group B 
received only supraclavicular block using 15 ml of 
0.5% ropivacaine prior to inflation of an upper arm 
tourniquet. The extremity prior to the application of 
tourniquet was wrapped with soft gauze to prevent 
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discomfort and skin bruising and was elevated to 
allow passive exsanguination and a 5 inch (12.7 cm).
Esmarchbandage was applied from the distal part of 
the extremity to the tourniquet. The exsanguination 
of the extremity is combined with a tourniquet to 
create almost a bloodless surgical field. Tourniquet 
pressure was kept around 100 mm Hg more than 
the systolic blood pressure in both the groups.
Sensory and motor block assessment was done at 
5 minutes intervals up to 30 minutes after injection. 
First assessment was performed after 5 minutes 
of completion of injection. The sensory score was 
assessed using alcohol soaked gauze by testing the 
individual nerves: Radial nerve (posterior part of 
wrist and of the three first fingers), Median nerve 
(anterior part of wrist and of the first three fingers), 
ulnar nerve (medial part of wrist and of the hand), 
musculocutaneous nerve (lateral part of forearm), 
axillary nerve (shoulder), medial brachial nerve 
(medial part of arm) and medial antebrachial nerve 
(medial part of forearm): responses were compared 
with the opposite corresponding areas and graded 
as follows: 

0 – no difference from an unblocked extremity 	
1 – Less cold than unblocked Extremity 
2 – No sensation of cold. 
Regarding motor nerves, the radial (elbow 

extension), median (third finger flexion), ulnar (fifth 
finger flexion), musculocutaneous (elbow flexion) 
and axillary nerves (arm abduction), the quality of 
motor block was observed on a four point scale:

0– Flexion and extension in both the hand and 
arm against resistance 1– Flexion and extension 
in both the hand and arm against gravity but 
not against resistance 2– Flexion and extension 
movements in the hand but not in the arm 3 – No 
movement in the entire upper limb.
The onset of sensory block was defined as 

the time elapsed between injection of drug and 
complete loss of sensation (score 2), whereas onset 
of motor blockade was outlined as the time elapsed 
from injection of drug to complete motor block 
(score 3). The quality of the block was evaluated in 
the intraoperative time as: 

(a) Satisfactory block: surgery without patient 
discomfort or the need for supplementation; 

(b) Unsatisfactory block: a sensory region 
involved in the surgery is not completely 
anesthetized and the block is supplemented by 
strong Opioid analgesic.

(c) Complete failure: if the patient still 
experiences pain despite supplementation, needs 
general anaesthesia. 

The duration of sensory and motor block was 
assessed. The duration of sensory block was 
defined as the time interval between the onset of 
sensory block to first requirement of postoperative 
analgesia. The duration of motor block was 
defined as the time between the end of the local 
anaesthetic injection and the total recovery of 
motor functions. Patients who did not tolerate 
the tourniquet pain despite giving adequate 
sedation and rescue analgesics were given general 
anaesthesia and excluded from the study. Patients 
werealso observed postoperatively for 24 hrs. Post-
operative pain at the incision site was assessed by 
visual analogue scale (VAS) and a score of more 
than 3 when recorded was taken as end point 
for duration of block and the patientswere given 
supplementary rescue analgesics accordingly. 
Patient’s satisfaction with the anaesthetic technique 
was assessed postoperatively using a 2-point scale 
(0 = unsatisfied; 1 = satisfied). The patients were 
asked to mark it as satisfied only if they will be 
happy to accept the same block in future.

Results

In this study 100 patients with comparable 
demographics (Table 1 and 2) in Group A (ASA 
I and II) underwent USG guided subcutaneous 
axillary ring injection with 15ml of local anaesthetic 
0.5% ropivacaine for supraclavicular block and 5 ml 
of 0.5% ropivacaine for axillary ring block. Group 
B (ASA I and II) also included 100 patients who 
received only USG guided supraclavicular block 
using 15 ml of 0.5% ropivacaine prior to inflation 
of an upper arm tourniquet. It was observed that 
Group A who receivedboth supraclavicular block 
and axillary ring block tolerated the upper arm 
tourniquet for a longer period than those who 
received only supraclavicular block (mean of 36.9 
min vs. 6.9 min) (p = 0.014) respectively (Table 3).

The axillary ring injection also decreased pain at 
the tourniquet site by 1.0 pain scale unit (p = 0.025) 
and pain below tourniquet by 1.1 units (p = 0.001). 
So, Group A could tolerate tourniquet inflation 
for a longer duration (mean of 76.5 vs 62.9 mins) 
respectively (Table 4). Pain score at the end of 
tourniquet deflation in two groups was also lower 
in Group A as compared to its counterpart (mean 
of 2.7 vs 7.4 mins) respectively (Table 5). Post-
operative pain at the incision site was assessed by 
visual analogue scale (VAS) and a score of more 
than 3 when recorded was taken as end point for 
duration of block although clinically not significant 
but lower in Group A (mean of 8.7 vs 7.5 hrs)
respectively (Table 6).
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Haemodynamic variables measured in terms of 
both HR and Systolic Blood pressure in both the 
groups remained clinically insignificant (Table 7 
and 8).

Demographics

Table 1: Age distribution of study patients.

Age (Years) Group A Group B

< 30 30.0 33.3

30–44 46.7 43.3

45–59 13.3 20.0

≥ 60 10.0 3.3

Total 100 100
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Table 2: Gender distribution of study patients.

Male Female

Group A 47 53

Group B 57 43

Gender Distribution of Study Patients
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Table 3: Time of onset of pain after tourniquet inflation (Minutes) 
in two groups.

Group Mean

Group A 36.9

Group B 6.1
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Table 4: Time in minutes that tourniquet remained inflated in 
two groups.

Group Mean

Group A 76.5

Group B 62.9
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Table 5: Pain score at the end of tourniquet deflation in two 
groups.

Group Mean

Group A 2.7

Group B   7.4
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Table 6: Onset of pain after surgery was completed (Hours) in 
two groups.	

Duration of surgery (Minutes) Mean
Group A 8.7
Group B 7.5
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Table 7: Comparison based on interoperative HR (beats/min) 
in two groups.

Time (Minutes) Group A Group B
0 Min 75.90 75.97
5 Min 78.23 77.30
15 Min 80.00 78.67
20 Min 81.23 80.57
25 Min 80.90 79.77
30 Min 81.70 79.87
40 Min 82.83 81.30
50 Min 81.63 80.27
60 Min 79.60 78.67

Interoperative HR (beats/min) in two groups 
at various intervals of time  

Table 8: Comparison based on interoperative SBP (mmHg) in 
two groups.	

Time (Minutes) Group A Group B
0 Min 125.27 126.60
5 Min 126.37 127.73

15 Min 126.53 128.23
20 Min 123.80 125.60
25 Min 123.20 124.90
30 Min 125.73 126.60
40 Min 126.50 127.50
50 Min 127.67 128.70
60 Min 126.17 126.53

Interoperative SBP (mmHg) in two groups 
at various intervals of time  

Statistical Methods: The recorded data was 
compiled and entered in a spreadsheet (Microsoft 
Excel) and then exported to data editor of SPSS 
Version 20.0 (SPSS Inc., Chicago, Illinois, USA). 
Continuous variables were expressed as Mean ± 
SD and categorical variableswere summarized as 
frequencies and percentages. Graphically the data 
was presented by barand line diagrams. Student’s 
independent t-test was employed for comparing 
continuousvariables. Chi-square test or Fisher’s 
exact test, whichever appropriate, was applied 
forcomparing categorical variables. A P-value of less 
than 0.05 was considered statistically significant. 
All P-values were two tailed. Sample size for this 
study was determined using the PROC POWER 
procedure for paired means as implemented in SAS 
9.3.

Discussion/Conclusion

Brachial plexus blocks popularity is increasing 
day by day because of advancements in regional 
anaesthesia techniques in terms of local anaesthesia 
drugs, newer adjuvant drugs and use of ultrasound 
guidance for safe and successful conduct of block, it 
helps in reduced hospital stay, less financial burden 
and also leads to avoidance of undesirable side 
effects of general anaesthesia. 
Since the introduction of first Brachial plexus 

block using Cocaine by Halstead (1884), the 
technique of brachial plexus block has evolved 
from classical blind technique to use of nerve 
stimulators and USG for supraclavicular brachial 
plexus block.2 There is without doubt a renewed 
interest among anaesthesiologists in the inter-
scalene/supraclavicular/infra-clavicular/axillary 
brachial plexus block with increasing use of 
ultrasound. The brachial plexus block was initially 
done by identifying anatomical landmarks and 
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eliciting paresthesias. The introduction of USG 
technique during the last decade improved the 
success rate, enhances the ease of performance3 and 
when used in combination with a nerve stimulator 
it provides as of today the highest degree of safety 
and success.4,5 

The Ultrasound guided technique helps in 
visualizing the needle tip and solution injected 
reduces the risk of side effects, accidental 
intravenous injections and possibly also trauma 
to the tissues around. The USG technique has also 
reduced the volume of drug to be given in order to 
gain an effective block.

This was a prospective randomized, blinded, 
controlled clinical trial to study the Effectiveness of 
an “axillary ring block” in reducing tourniquet pain 
in patients undergoing upper limb surgery.

Axillary ring block targets the intercostal 
brachial nerve and the medial cutaneous nerve of 
the arm. The intercostal brachial nerve is the lateral 
cutaneous branch of the ventral primary ramus 
of T2. It is therefore concluded that the axillary 
ring block will decrease tourniquet pain and 
increase tourniquet toleranceperiod as compared 
to supraclavicular block alone even with excellent 
regional anaesthesia of the upper extremity.

In this study, Group A received both 
Supraclavicular block and axillary ring block, 
with loss of sensation to the entire arm. But since 
Group B received only the supraclavicular block 
leaving the medial side of arm with intact sensory 
sensations so it was difficult to determine the exact 
contribution of the medial upper arm to the overall 
pain scores from the tourniquet site. The decreased 
pain score at one point on a 10- point scale may or 
may not be clinically significant. 

Sensory and motor changes of the hand were 
found to be quite consistent between study 
participants. The various times required for the 
tourniquet to produce decreased sensation and 
grip strength were similar despite axillary ring 
block in Group A. All the patients in both the 
groups demonstrated complete resolution of 
tourniquet related sensory and motor changes 
within 15 minutes of tourniquet deflation. Patients 
who received axillary ring block were more 
likely to have sensory changes (touch and prick) 
immediately before the tourniquet deflation (Fisher 

exact test, p=0.042 and 0.041 respectively) but not 
changes in muscle strength. There were no cases of 
prolonged sensory changes over the medial upper 
arm after the axillary ring injection in Group A. 
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Abstract

Background: Caudal epidural is a proven technique for providing analgesia for lower spinal surgeries. 
Prolonged pain relief with no motor blockade is desired for early mobilization. Now, with ultrasound, we can 
visualize the caudal space and can see both the needle position and the injection. This has made the technique 
much more reliable.

Aim: To compare the analgesic and sedative effects Clonidine and dexemedetomidine a selective  
α2-agonist drugs when used caudal epidurally as an adjuvant to ropivacaine and also to evaluate the feasibility 
of ultrasound guided caudal block in patients undergoing lumbar spine surgery. 

Settings and Design: A Comparative, Prospective randomized, controlled two group’s clinical study of 60 
adults undergoing lumbosacral surgeries.

Materials and Methods: 60 patients were allocated into any one of two groups of 30 patients each, by means 
of computer-generated randomization: Group RD: Patients receiving caudal block with injected Ropivacaine 
0.2% 20 ml+1μg/kg of injdexmedetomidine. Group RC: Patients receiving Ropivacaine 0.2% 20 ml + 2μg/kg 
clonidine.

Statistical Methods: Chi-square/ Fisher Exact test has been used to find the significance of study parameters 
on categorical scale between two or more groups, Non-parametric setting for Qualitative data analysis. Fisher 
exact test used when cell samples are very small. 

Results: The duration of postoperative analgesia was more in RD GROUP compared Patients in RC GROUP, 
which is statistically significant P=0.005**.

Significant lower mean VAS score at 480min [P < 0.001] and 720 min [P 0.010] in RD group compared to RC 
group with minimal sedation score and hemodynamic disturbances.

Conclusion: Dexmedetomidine is a better neuraxial adjuvant to ropivacaine when compared to clonidine for 
providing prolonged post‑operative analgesia with lower pain score and stable cardiorespiratory parameters.

Keywords: Analgesia; Caudal Epidural; Ultrasound.

Introduction

Administration of analgesic medication, before the 
actual onset of painful stimulus, is more effective 

than that after the onset of painful stimulus. This 
is the principle of preemptive analgesia.1,2 Caudal 
epidural blockade is particularly popular in pediatric 
practice, even in the adult population, the caudal 
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approach to the epidural space is generally easily 
accomplished and can be used to provide effective 
analgesia.3 Caudal epidural is a proven technique for 
providing analgesia for spinal surgeries. Prolonged 
pain relief with no motor blockade is desired for 
early mobilization. Postoperative pain following 
lumbosacral spine surgeries can be alleviated by 
caudal analgesia using local anesthetics, duration 
of analgesia can further be prolonged by adding 
adjuvants to local anesthetics.3,4 Single shot caudal 
block provides analgesia for 2-4 hours, but this 
can be further prolonged by adding adjuvants like 
opioids, ketamine, alpha 2 agonists, adrenaline, etc. 
Clonidine and dexemedetomidine a selective α2-
agonist with safe pharmacokinetic profile is a good 
neuraxial adjuvant.5 

Alpha 2 adrenergic agonists have both analgesic 
and sedative properties when used as an adjuvant 
in regional anesthesia.6,7 The anesthetic and the 
analgesic requirement get reduced to a huge extent 
by the use of α 2 adrenergic agonists because of 
their analgesic properties and augmenttion of local 
anesthetic effects as they cause hyperpolarization 
of nerve issues by altering transmembrane 
potential and ion conductance at locus coeruleus 
in the brainstem.8,9 The stable hemodynamics and 
the decreased oxygen demand due to enhanced 
sympathoadrenal stability make them very useful 
pharmacologic agents.10 Now, with ultrasound, 
we can visualize the caudal space and can see 
both the needle position and the injection. This has 
made the technique much more reliable. Aims and 
objectives of this study are to compare the analgesic 
and sedative effects of both these drugs when used 
caudal epidurally as an adjuvant to ropivacaine, 
and also to evaluate the feasibility of ultrasound 
guided caudal block.

Methodology

The study design was a prospective, double-
blinded, and randomized controlled trial. Sixty 
patients physical status American Society of 
Anesthesiologists (ASA) Classes I and II between the 
age of 18 and 65 years who underwent lumbosacral 
surgeries were included in the study. Written 
informed consent was taken. They were allocated 
into any one of two groups of 30 patients each, by 
means of computer-generated randomization:
•	 Group RD: Patients receiving caudal block 

with injected ropivacaine 0.2% 20 ml+1μg/
kg of injdexmedetomidine.

•	 Group RC: Patients receiving ropivacaine 
0.2% 20 ml + 2μg/kg clonidine.

Patients with cardiac conductive disorders, 
hepatic insufficiency, renal impairment, psychiatric 
disorders, those with contraindications for a 
caudal block (skin infection at the injection site, 
bleeding diathesis, neurological disorders, and 
sacral anomalies) and a history of allergy to any 
of the study medications were excluded from the 
study. Patients who had undergone previous back 
surgeries were also excluded from the study. In the 
preoperative visit, the numerical visual rating scale 
for pain was explained to all patients, which ranges 
from 0 = no pain to 10 = worst imaginable pain.11 
The demographic data (age, weight, and ASA 
status, type of operation, and duration of surgery) 
and hemodynamic parameters such as heart 
rate (HR) and mean blood pressure (MBP) were 
recorded before the block which was considered as 
the baseline and at regular intervals intraoperative 
and postoperatively using standard monitoring 
such as pulse oximeter, HR, noninvasive blood 
pressure, electrocardiogram, and oxygen 
saturation. After securing appropriate gauge IV 
cannula, anesthesia was induced with injection 
fentanyl 2 μg/kg, injection propofol 2 mg/kg, and 
endotracheal intubation facilitated by injection 
vecuronium 0.1 mg/kg and then turned prone 
for the surgery. Under strict aseptic precautions, 
sacral hiatus was identified by ultrasound. Twenty 
gauge IV cannula needle was used to locate caudal 
space under ultrasound guidance. After negative 
aspiration for blood and cerebrospinal fluid, the 
study drugs were introduced into the caudal space 
according to allocation. The anesthetist blinded 
to the contents of the syringe injected into the 
epidural space. Patients in the RD Group were 
given 1ug/kg dexmedetomidine with 20 ml of 0.2% 
ropivacaine and patients in Group RC were given 
2μg/kg of injection clonidine with 0.2% injection 
ropivacaine. Moreover, surgeon was asked to 
wait for 15 min to put incision. IV paracetamol 1 g 
was given to all patients intraoperatively and the 
same was continued eight hourly for the first 24 
h. Intraoperatively, HR and MBP were recorded. 
A fall of systolic blood pressure to <20% baseline 
was considered as hypotension. Bradycardia was 
considered when HR dropped to <60/min or <20% 
of baseline pulse and was treated with IV atropine 
sulfate 0.6 mg. Response for incision managed 
either by opioids i.e. fentanyl 1ug/kg or by increase 
in isoflurane. All patients were observed in the post 
anesthesia care unit for the next 6 h. All patients 
were catheterized before starting of surgery as a 
routine protocol of neurosurgeons and were kept 
for 12 h. At the end of the operation, patients were 
placed back in the supine position and the trachea 
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was extubated after reversal of the muscle relaxant 
by administration of mixed neostigmine 40 μg/
kg with glycopyrrolate 10 μg/kg intravenously. 
Total opioid requirement recorded at the end of 
surgery .Visual analog scale (VAS)11 was used 
for the assessment of postoperative pain relief at 
immediate postoperatively, 30 min, 1, 2, 4, 8, 12, 
and 24 h by a trained nurse. At VAS score of ≥4, 
rescue analgesia was given in the form of injection 
tramadol 50 mg IV. Duration of analgesia is defined 
as the time taken from the time of caudal anesthesia 
to the first request of rescue analgesia. Sedation 
score was assessed on a four point categorical scale 
as 0 = awake, alert; 1 = drowsy, not sleeping; 2 = 
asleep, arousable by verbal contact; 3 = asleep, not 
arousable by verbal contact. Side-effects such as 
nausea, vomiting, respiratory depression, motor 
blockade (Bromage scale >1), deep sedation 
(Ramsay sedation scale [RSS] >3), shivering and 
hypotension, duration of surgery, and parameters 
were recorded.

Statistical Methods: Descriptive and inferential 
statistical analysis has been carried out in the 
present study. Results on continuous measurements 
are presented on Mean ± SD (Min-Max) and results 
on categorical measurements are presented in 
Number (%). Significance is assessed at 5 % level of 
significance. The following assumptions on data is 
made, Assumptions: 1.Dependent variables should 
be normally distributed, 2.Samples drawn from the 
population should be random, Cases of the samples 
should be independent.

Student t test (two tailed, independent) has been 
used to find the significance of study parameters 
on continuous scale between two groups (Inter 
group analysis) on metric parameters. Leven`s test 
for homogeneity of variance has been performed to 
assess the homogeneity of variance.

Chi-square/ Fisher Exact test has been used 
to find the significance of study parameters on 
categorical scale between two or more groups, Non-
parametric setting for Qualitative data analysis. 
Fisher exact test used when cell samples are very 
small. 

Statistical software: The Statistical software namely 
SPSS 22.0, and R environment ver. 3.2.2 were used 
for the analysis of the data and Microsoft word and 
Excel have been used to generate graphs, Fs etc.

Results

The demographic profile of our patients was 
comparable with respect to mean age, body 

weight, body mass index, ASA grade and duration 
of surgery two groups were comparable in age, 
weight, sex distribution (Table 1,2,3) and baseline 
HR and MAP. The duration of surgery and duration 
of anesthesia were also comparable in the two 
groups. The caudal block was successful in all the 
patients included in the study. None of the patients 
in either group required intraoperative extra opioid 
[fentanyl] analgesia. All patients remained vitally 
stable throughout the procedure and intraoperative 
hemodynamic parameters were comparable in the 
two groups.

The duration of postoperative analgesia was 
more than 600 min (10 hr) in twenty (20) patients 
in RD group compared to seven (7) Patients in RC 
GROUP, which is statistically significant P=0.005** 
[Fig. 1].

Table 1: Age distribution of patients studied.

Age in years Group RD Group RC Total
21-30 6(20%) 8(26.7%) 14(23.3%)
31-40 11(36.7%) 3(10%) 14(23.3%)
41-50 6(20%) 11(36.7%) 17(28.3%)
51-60 7(23.3%) 2(6.7%) 9(15%)
>60 0(0%) 6(20%) 6(10%)

Total 30(100%) 30(100%) 60(100%)
Mean ± SD 40.87±10.03 43.80±14.24 42.33±12.30

Samples are age matched with P=0.360, student t test
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P=0.005**, Significant, Fisher Exact Test
Fig. 1: Duration of Analgesia [DOA] (min) distribution in two 
groups of patients studied.

Table 2: Gender distribution of patients studied.

Gender Group RD Group RC Total
Female 12(40%) 15(50%) 27(45%)
Male 18(60%) 15(50%) 33(55%)
Total 30(100%) 30(100%) 60(100%)

Samples are gender matched with P=0.436, Chi-Square test.
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Table 3: Weight (kg) distribution in two groups of patients 
studied.

Weight (kg) Group RD Group RC Total
<50 4(13.3%) 0 4(6.7%)

50-60 17(56.7%) 26(86.7%) 43(71.7%)
61-70 9(30.0%) 4(13-.3%) 13(21.7%)
Total 30(100.0%) 30(100.0%) 60(100.0%)

Mean ± SD 56.80±9.92 59.40±3.15 5810±7.60

Samples are weight matched P=0.189, student t test.

Rescue analgesic requirement was in required 
eight patients in group RD compared with 
eighteen patients in group RC, which is statistically 
significant P=0.009**. (Table 4).
Table 4: Rescue Analgesia distribution in two groups of patients 
studied.

Rescue A Group RD Group RC Total
No 22(73.3%) 12(40%) 34(56.7%)
Yes 8(26.7%) 18(60%) 26(43.3%)

Total 30(100%) 30(100%) 60(100%)

P=0.009**, Significant, Chi-Square Test.

There was a significant difference between the 
groups in the VAS score (Fig. 2) measured 4th hourly 
in the postoperative period. Group RC patients 
achieved significantly higher VAS score compared 
with Group RD patients, where 15 out of 30 patient 
achieved a VAS score of more than 4 at 480min 
compared with 4 patients in Group RD, which is 
statistically significant P < 0.001 and 21 patients in RC 
group compared with 9 patients in RD group at 720 
min, which is statistically significant P 0.010. (Table 5).

Fig. 2: VAS- A comparison in two groups of patients studied.

Both the groups showed gradual decreasing 
trends in mean heart rate from the pre-operative 
baseline intraoperatively, which may be attributable 
to caudal dexemedetomidine/clonidine (Fig. 3). No 
increase in heart rate during incision in both groups.
Changes in mean arterial pressure (MAP) in both the 
groups are comparable and statistically insignificant 
(P > 0.05) (Fig. 4). Both the groups showed gradual 
decreasing trends in MAP from the pre-operative 
baseline value, which may be attributable to caudal 
dexemedetomidine/clonidine. No increase in MAP 

during incision in both the group. No statistical 
significant in HR and MAP postoperatively in both 
Group RD and Group RC (Fig. 5,6). Both groups 
showed comparable modified Bromage scale scores 
at all the set time points, none of the patients in the 
two groups had residual motor block. Difference of 
mean sedation score between both the groups was 
not statistically significant. 7 patients had sedation 
score of 1 in RC group compared to 6 patients in RD 
group whereas 7 patients in RC had sedation score 
of 2, compared to 9 patients in RD group. Overall, 
none of the patient in either groups had profound 
deep sedation (sedation score>3).The incidence of 
other side effects like nausea, vomiting, headache, 
shivering and dizziness were comparable in both 
the groups and statistically non-significant. We 
did not observe the respiratory depression in any 
patient from either group.
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Fig. 3: Heart Rate (bpm) - a comparison in two groups of patients 
studied.

40

60

80

100

120

M
A

P 
(m

m
 H

g)

140

Ba
se

lin
e Pl

10
 M

IN

20
 M

IN

30
 M

IN

60
 M

IN

90
 M

IN

12
0 

M

IN
C

0

20

Fig. 4: MAP (mm Hg)-a comparison in two groups of patients 
studied.Table 5: VAS- A comparison in two groups of patients 
studied.

Table 5: VAS- A comparison in two groups of patients studied.

VAS Group RD Group RC Total P value
IMMP 0.07±0.37 0.00±0.00 0.03±0.26 0.321
30M 0.37±0.85 0.20±0.61 0.28±0.74 0.387
60M 0.90±1.49 1.37±1.79 1.13±1.65 0.278

120M 1.70±1.90 2.47±2.32 2.08±2.13 0.166
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240M 3.63±2.31 3.90±2.02 3.73±2.25 0.178
480M 3.50±1.96 4.30±2.07 3.90±2.04 0.130
720M 3.83±2.04 4.20±2.04 4.02±2.03 0.489

1440M 2.83±1.51 3.14±1.25 2.98±1.38 0.402
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Fig. 5: PostoperativeHeart Rate (bpm) - a comparison in two 
groups of patients studied.

Table 6: QOP [Quality of Picture]-distribution in two groups of 
patients studied.

QOP Group RD Group RC Total
Good 23(76.7%) 25(83.3%) 48(80%)

Interme 7(23.3%) 5(16.7%) 12(20%)
Total 30(100%) 30(100%) 60(100%)

P=0.519, Not Significant, Chi-Square Test.

40

60

80

100

120

PO
ST

-O
P

IM
M

P

30
M

60
M

12
0M

24
0M

48
0M

72
0/

14
40

14
40

0

20

140

Fig. 6: Postoperative MAP (mm Hg - a comparison in two groups 
of patients studied.
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Fig. 7: Attempt-distribution in two groups of patients studied.
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Fig. 8: Mean Duration-distribution in two groups of patients 
studied.

Feasebility of Usage of Ultrasound 

The US-guided blocks were performed by 
residents in 78.33% of case and in 21.67% by 
senior practitioners. The quality of the picture 
was judged “good” by the practitioner in 80% of 
cases, “intermediate” in 18.49%, and was never 
considered “bad” pictures (Table 6). Localization 
of the tip of the needle was possible for all blocks: 
directly in 73.3% of punctures or indirectly, by 
the movement of adjacent anatomic structures, 
in 26.7% of cases. The spread of local anesthetic 
was visualized in all cases. For blocks among 60 
patients, in 42 patients (70%) a single attempt was 
successful. A second attempt was required in 15 
patients [25%] and more than 2 attempts needed 
in 3 patients [5%] (maximum 3 attempts) (Fig. 7]. 
The mean duration of the technique from ultra-
sonographic identification of anatomical structures 
to withdrawal of the needle was <6 min in 46.7% 
and 6 to 12 min in 53.3%) (Fig. 8). Only one side 
effect was noted (blood during aspiration test), no 
injection was performed. The needle was relocated 
and injection of the local anesthetic was completed.

Discussion 

Caudal epidural block is a simple and effective 
means of relieving pain after lumbosacral spine 
surgeries. Relieving pain might enhance restoration 
of function by allowing the Patient to breathe, cough 
and to be easily ambulant.12 The pharmacologic 
properties of α-2 agonists have been employed 
clinically to achieve the desired effects in regional 
anesthesia.13,14,15 Caudal Epidural administration of 
these drugs is associated with sedation, analgesia, 
anxiolytic, hypnosis and sympatholytic. . Further, 
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addition of these two adjuvants promotes faster 
onset compared to established time of onset of 
sensory analgesia with ropivacaine alone.16,17

Clonidine has been used successfully used 
over the last decade for the said purpose and the 
introduction of dexmedetomidine has further 
widened the scope of α-2 agonists in regional 
anesthesia.18 The faster onset of action of local 
anesthesia, rapid establishment of both sensory and 
motor blockade, prolonged duration of analgesia 
into the post-operative period, dose-sparing action 
of local anesthesia and stable cardiovascular 
parameters makes these agents a very effective 
adjuvant in regional anesthesia.19-21 Scope of 
ultrasound for caudal epidural in prone position, is 
easy to use, is radiation free and can provide real-
time images in guiding the caudal epidural needle 
into caudal space. Ultrasound may therefore be used 
as an adjuvant tool in caudal needle placement.22

The results of the study has shown that the 
addition of either 1. μg/ kg dexmedetomidine 
or 2 μg/kg clonidine as adjuvant to epidural 
ropivacaine not only prolongs the duration of 
analgesiaalso provide good hemodynamic stability. 
Duration of block was prolonged in RD group than 
in RC group. Saravana Babu MS et al.,23 compared 
epidural ropivacaine and dexmedetomedine 1μg/
kg with ropivacine and clonidine 2μg/kg in 60 
patients for spine surgeries given postoperatively 
and found dexmedetomedine as neuraxial adjuvant 
is better for prolonging duration of analgesia and 
for cardio respiratory stability. Fawzi MH et al., 
also used same dose with good results.24 These 
properties of dexmedetomidine are mostly due 
to their increased affinity to α2 receptors (8 times 
more than clonidine). This affinity is when the drug 
is used in IV route. The affinity for epidural route is 
not known.25,26,27

The 11 point linear Visual Analogue Scale (VAS) 
being a reliable validated score for assessing acute 
postoperative pain was used in our study. The 
mean VAS score at postoperative 4 hour, 8 hour 
and 12 hour were statistically lower in RD group 
compared to RC group. The time to first rescue 
analgesic was prolonged in the RD group compared 
to the RC group and it was statistically significant. 
Even Bajwa, et al28 noticed that rescue analgesia 
was comparatively shorter (310.76 ± 23.75 min) 
in the patients who were administered clonidine  
(P < 0.05), compared with dexmedetomedine. 

In our study heart rate and blood pressures were 
in a clinically acceptable range. Hemodynamic 
parameters, the cardio‑respiratory parameters 
remained stable throughout the study period, which 

reaffirms the established effects of α2 agonists in 
providing a hemodynamically stable post‑operative 
analgesia.29 The use of alpha-2 agonists for 
regional neural blockade in combination with local 
anaesthetic results in increased duration of sensory 
blockade.30,20

Eighty six percent of the patients remained 
awake but calm in Clonidine group compared to 
Eighty five percent in dexmedetomidine group 
who were equally cooperative and calm. Overall 
none of the patient in either groups had profound 
deep sedation (sedation score>3) or motor blockade 
and respiratory depression.30 This can be attributed 
to lower concentrations of ropivacaine and the α2 
agonists properties of sedation with no respiratory 
depression.

The results of this prospective descriptive study 
show that the performance of real-time US-guided 
caudal nerve block is feasible and easy under 
general anesthesia. As noted by our anesthesiologist 
team, the technique is easy to learn because the 
puncture site using the US-guided approach was 
sensibly unchanged in comparison with landmark 
technique.

Conclusion

Dexmedetomidine is a better neuraxial 
adjuvant to ropivacaine when compared to 
clonidine for providing low pain score and 
prolonged post‑operative analgesia and stable 
cardiorespiratory parameters.
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Abstract

Background and Objectives: Inguinal hernia repair done under peripheral nerve block provides many 
advantages compared to spinal or general anaesthesia. The aim of this study is to compare the functional 
outcome of Ultrasound guided ilioinguinal and iliohypogastric nerve block with spinal anaesthesia using 0.5% 
bupivacaine in terms of duration of post-operative analgesia, hemodynamic stability, time for ambulation, 
hospital stay and side effects.

Methods: Forty adult patients aged 30 – 70 years with BMI 18 – 29.9 kg/m2 belonging to ASA physical status 
I & II undergoing elective open inguinal hernia repair were divided randomly into two groups of 20 to receive 
either Ultrasound guided ilioinguinal and iliohypogastric nerve block (Group U) using 0.5% bupivacaine 0.3 
ml/kg or spinal anaesthesia (Group S) using 0.5% hyperbaric bupivacaine 3 ml (15 mg). Intra operative HR, 
SBP, DBP, MAP, SpO2 were recorded. Post-operatively patients were monitored for VAS score, ambulation 
time, time for first rescue analgesia, duration of hospital stay and side effects. Recorded data was compared 
between two groups using SPSS software. Qualitative data and quantitative data were compared using Chi-
square test and independent‘t’ test respectively. A p value of less than 0.05 was taken as significant.

Results and Discussion: The time for onset of sensory block was longer in Group U than for Group S. Mean 
VAS scores were less and duration of analgesia was longer in Group U than Group S. There was significant 
fall in SBP, DBP and MAP in Group S during the intraoperative period compared to Group U. The ambulation 
time and duration of hospital stay in Group S were much longer than Group U. 

Conclusion: Ultrasound guided Ilioinguinal & Iliohypogastric nerve block can be a safe alternative to spinal 
anaesthesia for elective unilateral inguinal hernia repair.

Keywords: Iliohypogastric; Ilioinguinal; Spinal anesthesia; Ultrasound.

Introduction

Inguinal hernia repair is one of the most commonly 
performed surgeries. The repair of groin hernias 
with local anaesthesia has gained popularity. Still, 
there is no consensus regarding the optimum 
anaesthesia technique for this surgery.1 Ideal 

anaesthetic technique is identified as acceptable for 
the patient, suitable for surgery, simple and safe 
with low risk of morbidity and low cost.2 General 
anaesthesia, central neuraxial blockade and regional 
anaesthesia with sedation are the commonly 
employed techniques.3 General anaesthesia carries 
risks of possible airway complications, post-
operative deterioration of cognitive function, sore 
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throat, nausea, vomiting and prolonged period 
of immobilisation with associated risk of deep 
vein thrombosis and longer hospital stay.4 Spinal 
anaesthesia, although effective, is not without risk 
in patients with decompensated heart disease, 
recent head injury, convulsions and coagulopathies. 
Also, spinal and epidural anaesthesia have 
been associated with haemodynamic instability, 
vomiting, urinary retention, post dural puncture 
headache and backache and lesser patient 
acceptance.5

Since inguinal hernia is rarely associated with 
serious complications, it is an ideal surgical 
procedure for ambulatory settings. Ilioinguinal 
and iliohypogastric nerve block (IHNB) is the most 
frequently performed regional block for these 
surgical procedures. It has been reported that 
inguinal nerve block can have 10 to 30% failure rate 
when a blind technique is used6 and ultrasound 
guidance can provide up to 100% success rate.7,8,9

Inadequate treatment of post-operative pain 
continues to be an important clinical problem. 
Persistent postsurgical pain that lasts beyond the 
typical healing period of 1 to 2 months has become 
increasingly recognised as a significant issue after 
surgery. Early ambulation in the post-operative 
period leads to decreased incidence of deep vein 
thrombosis, muscle atrophy, shorter length of stay 
and lower cost of care. Hence we decided to find out 
if there is any difference in the functional outcome of 
ultrasound guided ilioinguinal and iliohypogasgtric 
nerve block versus spinal anaesthesia for adult 
open inguinal hernia surgeries.

Despite being a simple operation with a very 
infrequent overall morbidity only few centres 
practice peripheral nerve block for hernia repair 
surgeries. So, we did this study to popularise USG 
guided IHNB as a successful alternative for spinal 
anaesthesia and general anaesthesia. Our study 
focused on emphasising its advantages like early 
ambulation, lesser hemodynamic variations and 
prolonged post-operative analgesia. Diseases like 
chronic obstructive emphysema, heart disease 
and renal failure can easily be handled with IHNB 
without increasing the risk to the patient there by 
leading to a better surgical outcome.

Methodology

Study Design: Longitudinal observational study.
Study Setting: Patients undergoing unilateral 

elective open inguinal hernia repair surgery in the 
age group 30 to 70 were assessed and included 

in the study after obtaining written informed 
consent. Patients with recurrent hernia, obesity and 
multiple co-morbidities (ASA 3 and above) were 
not included in the study. 

Sample size calculation: From previous literature it 
was found that the standard deviation of the time 
for ambulation in hours after ultrasound guided 
IHNB and spinal anesthesia was 2.45 and 2.12 
respectively.9 The mean difference between the two 
groups was found to be 2.5 hours. Considering 5% 
level of significance with 90% power the estimated 
sample size for our study was 18 patients in each 
group. Thus the total sample size would be 35. 

Sample size was calculated using the formula
(Zα/2+Z1–β)2 [2(σ12 + σ22 )/2 ]÷ (μ1 – μ2)2

Zα/2 = represent the desired level of statistical 
significance (1.96)

Z1–β = represent the desired level of power 
[typically 1.282 for 90% power]. 
σ1 = standard deviation of ultrasound guided 

IHNB.
σ2 = standard deviation of spinal anaestheia 

Group
μ1 = mean of post-operative ambulation in hours 

in ultrasound guided IHNB. μ2=mean of post-
operative ambulation in hours in spinal anaestheia 
Group. 

Materials and Methods

The study was conducted on 40 patients undergoing 
elective open inguinal hernia repair surgeries 
after getting approval from the Institutional 
Research Committee (IRC) and Institutional 
Ethical Committee (IEC). Study was conducted 
after getting informed consent from all patients 
satisfying the inclusion criteria. Half of the Patients 
were allocated to USG guided IHNB (Group U) 
and other half subarachnoid block (Group S) by 
the table of random numbers. Pre-operatively all 
patients were instructed regarding how to read 
the Visual Analogue Scale (VAS) that will be used 
for assessing pain in the post-operative period. 
Premedication was given with oral Ranitidine 150 
mg previous day night and in the morning and 
oral Metoclopromide 10mg in the morning and 
glycopyrrolate 0.2 mg 6 hours before surgery and 
inj. Midazolam 0.03 mg/kg at the beginning of 
procedure intravenously. Nerve block in Group U 
was performed with 0.5% bupivacaine, 0.3 ml/kg 
or a maximum dose of 150 mg. The time of onset 
of sensory block was assessed in the related nerve 
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innervation area with the ‘‘pinprick test’’ (analgesia 
test with needle). When patients complained of 
pain during pulling of cords, cord structures were 
infiltrated with 0.25% 5 to 7 ml bupivacaine by 
operating surgeon.

In Group S, the patients were positioned in 
lateral decubitus position and dural puncture was 
performed at L3–L4 interspace through midline 
approach with 25 G Quincke needle. 15 mg  
(3 ml) of 0.5% Hyperbaric Bupivacaine was injected 
intrathecally. Patients were immediately positioned 
supine for the surgery. Any block failure or failed 
spinal cases were converted to general anaesthesia. 
Such cases were excluded from the study. Motor 
block was assessed by Modified Bromage scale 
every 2 minutes for first 10 minutes. Duration of 
motor block was considered as time for return to 
Modified Bromage scale.1

Modified Bromage scale 0– no paralysis.
Modified Bromage scale 1– unable to raise 

extended leg.
Modified Bromage scale 2– unable to flex knee.
Modified Bromage scale 3– unable to flex ankle.
Baseline mean arterial pressure (MAP), pulse 

rate, respiratory rate and oxygen saturation were 
recorded before surgery. Standard ASA monitoring 
was done with continuous ECG, intermittent non-
invasive blood pressure and continuous oxygen 
saturation till the end of surgery. Vitals signs 
were maintained stable throughout intraoperative 
period.

Outcome variables

Post operative analgesia

The visual analogue scale (VAS) scores at rest and 
on movement/cough were recorded hourly in the 
post operative period for first 8 hours. Time for first 
dose of rescue analgesia was noted. The duration 
of analgesia was taken as the time at which 
patient complained of pain or the VAS was ≥3 on 
assessment at serial intervals. Patient at VAS score 
3 got intramuscular injection of pentazocin 30 mg 
as rescue analgesia.

Haemodynamic parameters

The patients were considered haemodynamically 
stable if the mean arterial pressure and pulse 
rate remained within 20 % of baseline values. 
Hypotension after spinal anaesthesia was treated 

with a bolus administration of 250 ml RL over ten 
minutes and incremental doses of Inj. Ephedrine if 
necessary.

Time for ambulation

Duration of ambulation was the time interval 
from the end of surgery till the patient could start 
walking without support. The suitable criteria 
for ambulation after spinal anaesthesia include 
normal perianal (S4-S5) pinprick sensation, ability 
to plantar flex the foot and proprioception of the 
big toe. This suggests a complete regression of 
sensory block. There should also be no residual 
motor blockade. The residual sympathetic block 
can lead to dizziness on standing which should also 
be regressed.11

In our study, time for ambulation was recorded 
after surgery (in minutes) when all of the following 
parameters were present.

The patient was fully conscious and oriented to 
time, place and person.

There was complete regain of motor power 
(grade 5 power in lower limbs).

There was complete regain of all modalities of 
sensation, including proprioception of the great toe.

No dizziness on standing and walking.
Post-operatively the patients were monitored 

in the post operative ICU for occurrence of any 
complications like haematoma, bleeding, urinary 
retention, nausea and vomiting. Time of hospital 
stay was also noted from the discharge notes.

Data analysis

Statistical analysis of the data was done using 
Statistical Package for the Social Sciences (SPSS) 
software version 25 (Armonk, NY, IBM Corp). 
Qualitative data like sex, ASA physical status and 
adverse effects were compared using Chi- square 
test. Quantitative data like age, height, weight, 
BMI, visual analogue scale, time for first analgesic 
dose were compared using independent ‘t’ test. A 
p value of less than 0.05 was taken as statistically 
significant. The data was expressed in number, 
percentage, mean and standard deviation.

Results

The two Groups were comparable with respect to 
their age, weight, sex, and ASA physical status. 
There is no statistically significant difference among 
two Groups in demographic profile. (Table 1-4)
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Table 1: Sex Distribution.

Gender Group U 
(n=20)

Group S 
(n=20) Total Chi-sq p value

N % N % N %
Females 1 5 2 10 4 7.5

0.3604 0.548Males 19 95 18 90 36 92.5
Total 20 100 20 100 40 100

Table 2: Age distribution.

Category Age in Years t p
Mean SD

Group U (n=20) 53.60 11.071 0.740 0.464
Group S (n=20) 51.10 10.295

Table 3: Comparison of height weight and BMI.

Group U 
(n=20)

Group S 
(n=20) t p

Height 165.95±6.100 166.90±5.647 0.511 0.612
Weight 60.50±5.482 68.45±5.326 1.141 0.261
BMI 24.190±2.2176 24.810±2.5429 0.822 0.416

Table 4: ASA Grade.

ASA 
Grade

Group 
U (n=20)

Group S 
(n=20)

Total Chi-sq p value

N % N % N %
1 8 40 11 55 19 47.5

0.902 0.3422 12 60 9 45 21 52.5
Total 20 100 20 100 40 100

Table 5: Onset of Sensory Block.

Mean (min) SD P value
Group U (n=20) 12.05 0.887

0.00
Group S (n=20) 5.75 0.967

There was significant difference among two Groups in the time 
for onset of sensory block (p<0.05).
Table 6: Duration of Surgery.

Mean (min) SD P value
Group U(n=20) 55.75 8.926

0.111
Group S (n=20) 59.75 6.382

The data suggest that duration of surgery was comparable in 
both Groups. (p>0.05).
Table 7: Duration of hospital stay.

Category Mean (hours) SD t P
Group U (n=20) 56.95 2.164

24.3111 0.00*
Group S (n=20) 85.55 4.796

The mean duration of hospital stay was significantly higher in 
Group S (p<0.001).
VAS score was recorded hourly for first 8 hours in the post-
operative period
Table 8: Visual Analogue Scale (VAS) Score.

VAS Group U 
(n=20)

Group S 
(n=20) P value

2nd hour 0.00±0.00 0.05±0.224 0.324
3rd hour 0.00 ±0.00 0.65±0.587 0.00
4th hour 0.05±0.224 1.80±0.696 0.00

5th hour 0.55±0.510 2.65±1.812 0.00
6th hour 1.60±0.503 0.90± 0.553 0.00
7th hour 2.70±0.657 1.10±0.308 0.00
8th hour 1.85±1.040 1.60±0.681 0.374

Mean VAS score from 3rd to 7th hours were statistically 
significant (p < 0.001) between Group U and Group S. 
Highest VAS recorded in Group S was at 4th hour 1.80±0.696 
(17 patients) and in Group U was at 7th hour 2.70±0.657 (12 
patients) in the post-operative period indicating post operative 
analgesia was significantly better in Group U (p<0.001).

Table 9: Duration of analgesia.

Category Mean 
(Min) SD P-value

Group U (n=20) 406.75 29.704
0.000

Group S (n=20) 254.00 30.677

Duration of post operative analgesia is significantly longer in 
Group U. 

Table 10: Pre-operative Hemodynamic Parameters.

Baseline Group U 
(n=20)

Group 
S(n=20)

t P

Mean SD Mean SD
HR 73.50 6.134 68.90 2.713 0.554 0.583

SBP (mmHg) 127.40 8.055 128.1 8.979 0.260 0.797
DBP (mmHg) 77.45 5.104 72.20 4.980 1.446 0.156
MAP (mmHg) 94.10 4.930 90.85 5.441 0.815 0.420

Group U and Group S were comparable in terms 
of baseline hemodynamic parameters like heart 
rate, systolic BP, diastolic BP and Mean Arterial 
Pressure. (Table 10).

Intraoperative Hemodynamic Parameters

The heart rate was recorded at 5 minutes interval 
till the end of surgery. Heart rate in the two groups 
were comparable (p>0.05).
Table 11: Comparison of Heart rate between groups..

Heart 
Rate

Group U (n=20) Group S (n=20) t p

Mean SD Mean SD
0 min 73.50 6.134 74.65 6.961 0.554 0.583
5 min 74.05 6.134 69.6 7.486 2.035 0.05
10 min 74 7.108 74.55 5.596 0.275 0.785
15 min 73.2 7.179 74.45 5.596 0.614 0.543
20 min 71.2 6.346 72.60 4.650 0.796 0.431
25 min 70.85 5.613 73.10 4.229 1.432 0.160
30 min 70.6 5.915 73.00 3.825 1.524 0.136
35 min 70.65 6.675 72.45 4.359 1.010 0.319
40 min 69.6 6.5 71.90 3.291 1.412 0.166
45 min 71.65 5.860 70.90 2.900 0.513 0.611
50 min 70.25 2.9 72.25 4.077 1.160 0.253
55 min 70.50 6.637 71.10 3.878 0.349 0.729
60 min 70.45 6.194 70.95 2.819 0.329 0.744
65 min 70.05 5.844 69.95 2.282 0.071 0.944
70 min 69.2 6.338 68.90 2.713 0.195 0.847
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Systolic, diastolic and mean blood pressures were recorded at 5 minutes interval till the end of surgery. 
There was statistically significant drop in all blood pressures in Group S compared to Group U (p<0.05).
Table 12: Comparison of SBP and DBP between groups.

Time Group (n=20) SBP (mmHg) DBP (mmHg)
Mean SD t p Mean SD t P

0 min U 127.40 8.055 2.60 0.797 77.45 5.104 1.446 0.156
S 128.10 8.979 75.00 5.601

5 min U 126.50 8.205 2.552 0.015 76.90 4.599 5.411 0.00
S 118.80 10.710 67.20 6.566

10 min U 126.25 8.522 2.399 0.450 76.35 4.511 5.085 0.00
S 119.80 8.483 68.50 5.226

15 min U 125.65 8.561 2.229 0.032 75.65 4.749 4.739 0.00
S 119.70 8.317 68.40 4.925

20 min U 125.95 8.709 2.547 0.015 74.75 4.983 4.107 0.00
S 119.20 8.037 68.40 4.795

25 min U 125.90 8.849 2.544 0.015 74.05 4.796 3.619 0.001
S 119.20 7.770 68.60 4.728

30 min U 125.20 9.041 2.437 0.020 74.15 4.891 3.501 0.001
S 118.80 7.495 68.70 4.953

35 min U 124.40 8.695 2.487 0.017 73.70 4.964 2.558 0.015
S 118 7.539 69.80 4.675

40 min U 124.20 8.965 2.498 0.017 73.60 5.394 2.264 0.029
S 117.80 7.135 70 4.634

45 min U 123.65 9.218 2.344 0.024 73.55 5.472 2.389 0.022
S 117.60 6.946 69.70 4.692

50 min U 123.45 9.478 2.461 0.019 73.05 5.808 1.871 0.069
S 116.80 7.495 69.90 4.789

55 min U 123.10 9.170 2.238 0.031 72.80 5.126 1.292 0.204
S 117.20 7.410 70.80 4.652

60 min U 122.95 9.512 2.099 0.042 72.60 4.978 0.538 0.247
S 117.40 7.022 70.80 4.697

65 min U 122.55 10.071 1.681 0.101 72.20 5.105 0.763 0.450
S 118 6.712 71 4.834

70 min U 122.45 10.190 1.669 0.103 72.15 5.060 0.663 0.512
S 117.90 6.696 71.10 4.962

	
Table 13: Comparison of MAP between groups.

MAP Group U (n=20) Group S (n=20) t p
Mean SD Mean SD

0 min 94.10 4.930 92.6715 6.09487 0.815 0.420
5 min 93.5 4.815 84.5 7.266 4.541 0.000

10 min 92.90 4.800 85.65 5.393 4.491 0.000
15 min 92.30 5.038 85.65 4.923 4.222 0.00
20 min 91.80 5.074 85.45 4.904 4.024 0.00
25 min 91.35 5.081 85.45 4.839 3.760 0.001
30 min 91.00 5.301 85.40 4.967 3.447 0.001
35 min 90.45 5.286 85.90 4.756 2.862 0.007
40 min 90.65 5.163 85.95 4.740 2.999 0.005
45 min 90.25 5.457 85.70 4.646 2.839 0.007
50 min 89.85 5.603 85.40 4.871 2.680 0.011
55 min 89.60 5.394 86.30 4.624 2.077 0.045
60 min 89.25 5.210 86.25 4.678 1.916 0.063
65 min 89.00 5.516 86.80 4.618 1.368 0.179
70 min 88.95 5.472 86.90 4.756 1.264 0.214
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Table 14: Comparison of time for Ambulation between groups

Ambulation 
Time

Group 
U(n=20)

Group 
S(n=20)

Chi-sq P

N % N %
4th hour 15 75 1 5 24 0.000
5th hour 5 25 2 10 36.19 0.000
6th hour 0 0 3 15 29.565 0.000
7th hour 0 0 14 70 21.538 0.000
Total 20 100 20 100

None of the patients were able to ambulate in the 
initial three hours in both the groups (Table 14). By 
8th hour all patients in both groups ambulated. In 
Group U 15 patients (75%) were able to ambulate 
by 4th hour after surgery (p<0.05). In Group S 
14 patients (70%) were able to ambulate only by 
7th hour (p<0.05). The data suggests that post-
operative ambulation is significantly earlier in 
Group U compared to Group S.
Table 15: Comparison of Mean time for ambulation between 
groups.

mean±std (min) p value
Group U (n=20) 210±29.29

0.000
Group S (n=20) 412.25±47.94

Mean ambulation time in Group S was 
412.25±47.94 and in Group U was 210±29.29  
(Table 15). Patients in Group U ambulated early 
compared to Group S.
Table 16: Side effects between groups.

Post-
operative 
urinary 

retention

Post-
operative 

nausea and 
vomiting

Chi-sq p

N % N %
Group U(n=20) 0 0 0 0 4.444 0.035
Group S(n=20) 4 20 3 15 3.243 0.072

In Group U none of the patients had side effects 
like urinary retention or nausea and vomiting. In 
Group S, 4 patients (20%) complained of urinary 
retention (p= 0.036) and 3 patients (15%) complained 
of nausea and vomiting (p=0.075). No other side 
effects like arrhythmias, seizure and vertigo were 
reported in both Groups (Table 16).

Discussion

Ilioinguinal and Iliohypogastric nerve block is a 
well known peripheral nerve blockade used for 
intra operative and post operative analgesia in 
inguinal herniorrhaphy, orchipexy, hydrocoele 
repair, cord cyst12 excision for both adult and 
pediatric population.

To obtain post -operative analgesia in surgeries 
using Pfannenstiel incision like caesarean section13 
and abdominal hysterectomy.14

To diagnose chronic nerve entrapment pain after 
hernia repair surgeries.

For inguinal surgeries in patients with 
compromised cardio-respiratory functions.

It is proven that peripheral nerve blockade 
with long acting local anaesthetic agents not 
only provide extended analgesia but also early 
ambulation and better hemodynamic stability. 
Spinal anaesthesia (SAB) provides excellent intra 
-operative conditions but with associated change in 
normal physiology. Hypotension, urinary retention 
and post dural puncture head ache (PDPH) are well 
known complications after SAB. Lack of effective 
postoperative pain control will not only result in 
adverse physiological effects but also can end in 
chronic pain.15 Callesen et al16 found out moderate 
or severe pain scores in 60% of cases in the first 
day of herniorrhaphy and in 33% of cases in the 6th 
day of surgery. Conventional fascial click method 
for IHNB is associated with high block failure rate, 
erratic needle placement and other side effects. 
Ultrasound guidance had revolutionised the 
practice of regional anaesthesia. Thus, we decided 
to compare efficacy of ultrasound guided IHNB 
with SAB using 0.5% bupivacaine.

In our study 20 patients received USG guided 
IHNB (Group U) and 20 (Group S) received SAB. 
There were no failures reported in both Groups. 
Both groups were comparable in terms of age 
distribution, sex, ASA grading, height, weight and 
BMI.

Onset of sensory block

In our study, the mean time for onset of sensory 
block was 12.05±0.887 min in Group U and 
5.75±0.967 min in Group S. There was significant 
difference among two Groups in the time for 
onset of sensory block (p<0.05). Our results were 
comparable with previous studies (Table 5).

Gurkan et al9 in their study in 50 patients divided 
into 2 groups showed mean sensory block rise time 
as 25.2±5.1 min (IHNB) vs 6.9±3.4 min (SAB). In 
our study faster onset of sensory block in Group U 
can be attributed to the use of USG which allows 
accurate placement of drug. Dorreya M. Fekrya et 
al17 showed onset of sensory block is faster in SAB 
(9.19±2.54 min in USG-IHNB versus 3.10±0.70 min 
in SAB).
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In contrast to our study Swati Chhatrapati  
et al.18 in their study in 60 patients, showed onset 
of block in 6.567±0.4037 min in IHNB Group and 
6.224± 1.0487 min in SAB Group. The faster onset 
in IHNB Group may be due to drug characteristics. 
They used 50% of their drug volume as lignocaine 
with epinephrine. Lignocaine has a faster onset 
compared to bupivacaine but with lesser duration 
of analgesia. Another factor is higher drug volume 
they used which was 40–60ml. Higher volume of 
drug is associated with local anesthetic toxicity and 
TFNP (Transient Femoral Nerve Palsy).

Duration of surgery

Our study has shown that mean duration of surgery 
in both groups were comparable (55.75±8.926 
min in Group U and 59.75±6.382 min in Group S)  
(Table 6). Duration of surgery mainly depends upon 
the surgeon’s expertise. In our study three patients 
in group U complained of pain when traction was 
applied to the cord structures. This was managed 
by infiltrating 0.25% bupivacaine 5–7 ml to cord 
structures by surgeon. Study by Shiv Kumar Singh 
et al19 and Reynolds L et al20 showed blocking 
genitofemoral nerve along with IHNB increases the 
quality of block especially when novice surgeons 
are doing the repair.

Duration of hospital stay

In our study the mean duration of hospital stay in 
Group U was 56.95 ± 2.164 hours whereas in Group 
S was 85.55 ± 4.796 hours. Our study has shown 
that patients who received (Table 7) USG -IHNB 
can be discharged early compared to patients who 
received SAB for hernia repair. Our results were 
comparable with previous studies.

In a study by Yilmazral et al8 the time to home 
readiness was 14.1±0.1hours in IHNB group and 
42.8±5.3 hours in SA group. Early home readiness in 
Group U is attributed to the technique of peripheral 
nerve blockade.

Post-operative analgesia

Present study has shown that mean VAS Score was 
high in the post operative period in patients who 
received SAB for inguinal hernia repair. Due to 
extended analgesia of USG guided IHNB (Table 8) 
the mean VAS Score was less in the post operative 
period. Dorreya M. Fekrya et al17 showed the 
VAS in group SAB was significantly higher at the 

fourth hour (P=0.002) and at the 16th hour (P=0.002) 
postoperatively when compared with VAS in 
group IHNB. Pradeep Goyal et al21 states that the 
mean pain was statistically significantly less in 
IHNB group as compared to SAB (p<0.05).

In our study mean duration of analgesia in Group 
U was 406.75 ± 29.704 minutes and in Group S it was 
254 ± 30.677 minutes (Table 9). Uma Shrivastava 
et al22 found postoperative analgesia after IHNB 
to be 10.18±1.12 hrs and in SAB group it was  
4.34± 2.16 hrs. Same observation was made by 
Natasha Shafique et al.23 They found that time 
for rescue analgesia was 4.5 hours in IHNB and 
3.9 hours for SAB group. The results may vary 
according to the VAS score at which first dose of 
rescue analgesia was given. In present study rescue 
analgesia was given at VAS score 3. Literature 
suggests that total analgesic consumption was also 
higher in SAB group. Pradeep Goyal et al21 found 
mean analgesic dose received was statistically 
significantly less in IHNB group patients as 
compared to SAB Group patients (p<0.05). 

Hemodynamic stability

Our study has shown that hemodynamic 
parameters were close to baseline values in USG 
guided IHNB Group. SAB resulted in significant 
drop in SBP, DBP, MAP during the intra operative 
period (Table 11-13). Our results were consistent 
with previous studies. Drop in mean arterial 
pressure was measured in percentage. One patient 
who received SAB developed 21.3% drop in MAP 
and was managed by fluid bolus and graded dose 
of vasopressors. There was no post operative 
hypotension reported in patients who received SAB 
or USG guided IHNB.

Dongare et al24 in their study showed 25 (30) 
patients in SAB group and 28(30) patients in 
IHNB group had MAP within 10 % of baseline. 5 
in SAB group and 1 patient in IHNB group had 
decreases in MAP from 10–20%. Swati Chhatrapati 
et al19 in their study showed statistically significant 
reduction in systolic and mean blood pressure in 
first 40 minutes with higher intraoperative fluid 
requirement in SAB Group patients. Neuraxial 
anaesthesia produces sympathetic (vasomotor) 
and somatic (sensory and motor) nervous system 
blockade along with unopposed parasympathetic 
activity and compensatory reflexes. The decrease 
in stroke volume and cardiac output is due to 
peripheral (T1–L2) and cardiac (T1–T4) sympathetic 
fibre blockade. Adrenal medullary secretion 
also gets blocked. Inguinal hernia repair need a 
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sensory level up to T6 because of involvement of 
peritoneum. This in turn produces hypotension. 
Hypotension in patients with compensated cardio-
respiratory diseases will be detrimental and difficult 
to manage. Peripheral nerve blockade is free of all 
the above said physiological changes.

Time for ambulation

Our study has shown that USG guided IHNB 
allows patients to ambulate and return to normal 
activities much earlier than patients who received 
SAB. During the first 3 hours of post operative 
period no patients were able to ambulate. In 
patients who received SAB for hernia repair it 
may be due to residual motor block. Anxiety and 
surgical stress may be the reason in patients who 
received USG guided IHNB. By 8th hour all patients 
in both Groups were ambulated (Table 14). Mean 
ambulation time in Group S was 412.25±47.94 and 
in Group U was 210±29.29 (Table 15). USG guided 
IHNB was found to provide analgesia at rest as 
well as on ambulation.

Our study was comparable with the study 
by Dongare et al.24 They have shown that the 
mean duration of postoperative ambulation was 
298.6 ±27.9 minutes in SAB group and 120.1±15.8 
minutes in IHNB group. Similar results were 
obtained in a study by Gurkan et al.11 Mean time 
to first mobilization was 307.1±146.9 min in IHNB 
group and 456.9±131.7 min SAB group. Early 
mobilsation helps in accommodating more patients 
and surgeries without compromising care leading 
to reduced cost of hospital stay.

Side effects

In our study, few patients who received spinal 
anesthesia had side effects like urinary retention, 
nausea and vomiting. Urinary retention was 
managed by bladder catheterisation (Table 16).

Nausea and vomiting was managed by 
intravenous ondansetron 0.1 mg/kg. There was 
no incidence of PDPH, hematoma formation, 
bowel injuries etc. Our results were comparable 
with study conducted by Dajun song et al7 who 
found urinary retention in 20% patients receiving 
spinal anesthesia and none in general anesthesia or 
IHNB group . Dongare et al24 reported Nausea and 
vomiting in 3.3% patients in IHNB and 3.4% in SAB 
group and urinary retention 10% in SAB and zero 
in IHNB group. Natasha Shafique et al23 showed 
20% of SAB group patients had PONV and 8% in 

IHNB group. Urinary retention was 9.7% in SAB 
group and zero in IHNB group.

Our study had multiple limitations. Though 
subjects were allocated to Group U and S randomly, 
blinding was not done for both observation 
and analysis. So there was an element of bias. 
Monitoring the plasma level of bupivacaine will 
help to reduce local anaesthetic toxicity if it occurs 
and will also help to calculate the minimum 
effective volume of drugs for IHNB block, which 
is not clearly mentioned anywhere. Overall patient 
satisfaction scale assessment was not done even 
though it is the ultimate aim of all postoperative 
analgesic techniques. Further studies are required 
to show the analgesic efficacy of USG guided 
IHNB in various other abdominal surgeries using 
different local anaesthetics and continuous catheter 
techniques.

Conclusion

Ultra-sound guided ilioinguinal and iliohypogastric 
nerve block is a safer alternative to spinal anesthesia 
or general anesthesia for adult open unilateral 
inguinal hernia repair. 
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Abstract

Context: Dexmetedomidine, an alpha 2 agonist as adjuvant to spinal anesthesia for prolongation of sensory, 
motor block, postoperative analgesia.

Aims: We studied effectiveness of intravenous dexmedetomidine in prolonging duration of subarachnoid 
block when administered as bolus and bolus plus infusion dose.

Methods and Material: 100 ASA 1 and 2 patients scheduled to undergo elective surgeries under SAB were 
randomly allocated into two groups. After SAB,Group B received 1 μg/kg of dexmedetomidine bolus over 10 
min and group Ireceived 0.5 mcg/kg over 10 mins followed by 0.5 mcg/kg over next 60 mins.Time of onset, 
duration of sensor and motor blockage, hemodynamic stability and sedation score were observed in both 
group patients. 

Statistical analysis used: Results were evaluated by applying paired t test and P value using SPSS statistical 
software.

Results: Time to onset of sensory blockade (T10) in group B was 4.3 ±1.02 mins and group I - 5.2±1.6 mins. 
Time of onset of motor blockade in group B and I was 4.6 ± 1.01 and 5.5 ± 1.4 mins respectively. Two segment 
regression time was prolonged in group I – 124 ± 11.51 mins as compared to group B 110± 12.2 mins. Time 
to achieve complete sensory recovery in group B was 211 ± 10.2 min and group I was 240 ± 9.24 min. Time to 
achieve complete motor recovery in group B and I was 196 ± 9.6 and 219 ± 6.2 min respectively.

Conclusions: Both dosage regimens of dexmedetomidine can be used for prolongation of spinal anaesthesia 
with bupivacine. Time of onset of block is faster in bolus group however bolus plus infusion dosage provides 
more prolonged sensory and motor regression of block.

Keywords: Intravenous dexmedetomidine; Subarachnoid block; Bolus; Bolus plus infusion.
Keymessages: Intravenous Dexmedetomidine can be Used as an Adjuvant for Prolongation of Spinal 

Anaesthesia in Bolus as Well as Bolus and Infusion Doses.

Introduction

Subarachnoid block is regional anaesthetic 
technique used frequently to produce intense 
sensory and motor blockade for infraumbilical and 
lower limb surgeries. Several drugs such as opioids 

and alpha-2 agonists can be used as adjuvants to 
prolong sensory and motor blockade1 so as to 
provide sedation and postoperative analgesia to 
patients.

Dexmedetomidine is a highly selective alpha-2 
agonist with relatively high α2/α1 activity (1620:1) 

How to cite this article:
Shah Parth M, Juhi Mattoo, Thakur Dinesh. Comparative Study to Evaluate Intravenous Dexmedetomidine as Bolus Versus 

Infusion with Spinal Anaesthesia for Infra-Umbilical Surgeries. Indian J Anesth Analg. 2020;7(5):1149–1154.
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as compared to clonidine (220:1).2 It possesses 
advantages of sedative, analgesic properties 
with lack of respiratory depression makes it a 
preferable and suitable adjunct in various clinical 
anaesthesia.3,4

It was introduced for short-timeintensive care unit 
sedation in 1999. Since, thenit is rapidly emerging 
drug now-a-days as anadjuvant to regional and 
general anesthesia, MAC, premedication for 
prolonged postoperative sedation andanalgesia.5

Apart from conventional technique of adding 
adjuvants intrathecally, we carried out study 
with new approach gaining importance of 
usingintravenous dexmedetomidine to prolong 
duration and intensity of SAB and to provide 
sedation during the perioperative period. Thereby 
desirable goals of postoperative analgesia and 
intraoperative sedation are achieved.

The primary aim of this study was to assess 
the quality of subarachnoid block on different iv 
dosage of dexmedetomidine as bolus and infusion 
in elective surgeries.

Materials and Methods

After approval from the Institutional Ethics 
Committee and obtaining written and informed 
consent from the patients wecarried out this 
randomized prospective comparative double blind 
study.

100 adult patients of either sex, aged between 
18 and 65 years belonging to American Society of 
Anaesthesiologists Physical Status (ASA-PS) 1 or 
2 scheduled to undergo electiveinfraumbilical or 
lower limb surgery under spinal anesthesia were 
enrolled. Patients who refused to give consent, 
belongingto ASA 3–4, emergency surgeries, patients 
with co-agulopathis,bleeding diathesis, allergic 
to local anaesthetic agents or otherdrugs were 
excluded from the study. A detailed preoperative 
evaluation was performed prior to surgery, and 
were kept Nil by mouth overnight.

On the day of surgery, 18G IV line was secured 
in thenondominant hand and iv fluid was 
administered- ringer lactatesolution at 100 mL/h.

Patient was shifted to the opertation theatre. 
Multiparamonitoring system was established 
that included 5-electrode electrocardiogram 
monitoring Lead II and V 5, noninvasive blood 
pressure, and pulse oximetry and baseline vitals 
recorded.– pulse, BP, SP02, RR .Drug preparation 
and administration was done intravenously by 

one of the two anesthesiologists not involved in 
data collection. Another anesthesiologist who was 
kept blinded about the study drug administered 
performed subarachnoid block and recorded the 
sensory and motor effects of spinal anesthesia. 

Patients were randomly allocated into one of 
the two groups (50 patients in each group ) using a 
computer-generated random number table.

Under all aseptic and antiseptic precautions: 
Intrathecal bupivacaine (2.5 mL of 0.5% bupivacaine 
heavy) was administered in both groups at L 
3 –L 4 or L 4 –L 5 interspace using a23 standard 
wire gauge Quincke-Babcock spinal needle after 
confirming free flow of clear cerebrospinal fluid . 
The time ofintrathecal drug injection was noted as 
time “0” and the patientturned supine. Immediately 
after spinal anaesthesia with intrathecal hyperbaric 
bupivacaine patients were given dexmedetomidine 
intravenous as per group allocation. 

Group B: received bolus 20 mL of 0.9% NaCl 
containing 1 μg/kg of dexmedetomidine (rounded 
to nearest 10 micrograms) intravenously over 10 
min followed by 20 mL of 0.9% NaCl overnext 60 
min.

Group I: received intravenous dexmedetomidine 
in atotal dose of 1 μg/kg (rounded to nearest 10 
micrograms). Initially half of this dose (0.5 μg/kg) 
diluted in 20 mL of 0.9%NaCl was administered 
over the first 10 min, followed by theremaining half 
dose (0.5 μg/kg) diluted in 20 mL of 0.9% NaClover 
the next 60 min.

Onset of sensory blockade at T 10 was noted. In 
addition, 2-segment regression time (defined as 
recovery of sensory blockby two segments from the 
highest sensory level achieved inthat patient) and 
sensory recovery (defined as recovery at S2 – S4 
dermatomes) were also noted. 
Motorblock was assessed by modified bromage 

scale:
0	 No paralysis, able to flex hips/knees/

ankles.
1	 Able to move knees, unable to raise 

extendedlegs
2 	 Able to flex knees, unable to flex knees
3 	 Unable to move any part of the lower limb.
Motor blockade wasperiodically assessed till 

a modified Bromage score of 3 (inability to flex 
hip, knee, and ankle) was obtained. This timewas 
denoted as onset of motor blockade. Attainment of 
amodified Bromage score of 0 (ability to flex hip, 
knee, and ankle) was noted to herald recovery from 
motor blockade.
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Sedation score was noted on a 6-point Ramsay 
sedation score Ramsay Sedation Scale (RSS):

1. Patient fully awake and oriented.

2. Patient cooperative, drowsy and tranquil.

3. Patient asleep but responds to oralcommands.

4. Asleep, but responds to light glabellar tap.

5. Asleep, sluggish response to light glabellartap.

6. Asleep, no response. 

Hemodynamic parameters - blood pressure, 
heart rate, respiratory rate, and oxygensaturation 
were monitored throughout the surgery.anynotable 
Adverse effects such as nausea, vomiting, 
andpruritus were noted.

Results

There was no significant statistical difference inall 
patients in Group B and Group I with respect 
todemographic profile that included patients 
age, sex,height, weight, ASA physical status and 
durationof surgery, (Table 1).
Table 1: Demographic Data.

Parameter Group B  
(N= 50)

Group I 
(N= 50) P Value

Age (Years) 38.2±14.5 45.1±10.4 0.0931  
(Not Significant)

Weight (Kg) 68.2±11.1 65.1±12.4 0.1909  
(Not Significant)

Height (Cm) 168±10.2 169.4±8.8 0.4642  
(Not Significant)

Sex M:f 46:4 44:6
Asa 1 :2 32:18 28:22

The time to onset of sensory blockade (at t10 )in 
group B was 4.3 ±1.02 mins and group I - 5.2±1.6 
mins with p value 0.0011 . the time of onset of motor 
blockade (BROMAGE 3) in group B and I was 4.6 
± 1.01 mins and 5.5 ± 1.4 mins respectively with P 
value 0.0004 (Table 2).
Table 2: Spinal Anaesthesia Parameters.

Parameter Group B  
(N= 50)

Group I  
(N= 50) P Value

Time To Onset 
Of Sensory 
Blockade  
(At T10 ) Min

4.3 ± 1.02 5.2 ± 1.6 0.0011 
(Significant)

Time To Onset Of 
Motor Blockade 
(Bromage 3) Min

4.6 ± 1.01 5.5 ± 1.4 0.0004 
(Significant)

2 Segment 
Regression (Min)

110 ± 12.2 124 ± 11.51 0.0001 
(Significant)

Complete 
Sensory Recovery

211 ± 10.2 240 ± 9.24 0.0001 
(Significant)

Complete Motor 
Recovery 

196 ± 9.6 219 ± 6.2 0.0001 
(Significant)

Time To Reach 
Ramsay Sedation 
Score Of 3

6.3 ± 2.3 6.6 ± 2.6 0.5425  
( Significant)

The two segment regression time was prolonged 
in group I – 124 ± 11.51 mins as compared to group 
B 110 ± 12.2 mins and the difference is significant p 
value 0.0001 (Table 2).

Time to achieve complete sensory recovery in 
group B was 211 ± 10.2 min and group I was 240 
± 9.24 min with p value 0.0001 (highly significant). 
Time to achieve complete motor recovery in group 
B and group I was 196 ± 9.6 min and 219 ± 6.2 min 
respectively and its p value was 0.0001 (highly 
significant ) (Table 2).

Time to reach Ramsay Sedation of score 3 in 
group B and I was nearly same Group B : 6.3 ± 2.3 
mins and group I was 6.6 ± 2.6 mins. (Table 2).

Heart rate and Blood Pressure were continuously 
monitored and graph plotted (GRAPH 1 and 2 ) 
and the decrease in heart rate was more evident for 
intital transitory period in group B as compared to 
group I.
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Graph 2: Mean Arterial Pressure (Map).
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Discussion

We conducted a study to observe the effect 
of intravenous dexmedetomidine given as a 
bolus and bolus plus infusion immediately after 
spinalanaesthesia with intrathecal hyperbaric 
bupivacaine.

The demographic data that included age, height, 
weight, ASA physical status (duration of surgery) 
were comparable among the two groups and 
there was no significant difference between them  
(Table 1).

The time of onset of sensory blockage in group 
B was 4.3 ± 1.02 mins faster than group I – 5.2 ± 1.6 
mins with p value 0.0011. the time of onset of motor 
blockade in group B and I was 4.6 ± 1.01 mins and 
5.5 ± 1.4 mins respectively with P value 0.0004 
,both these p values reflect a significant difference 
between them. (Table 2).

The above faster onset of action in group B might 
be due to the fact that bolus dose administration 
has more effect in fastening the time to reach the 
T10 level.

Thomas et all in his study entitled “Comparison of 
different regimens of intravenous dexmedetomidine 
on duration of subarachnoid block“ compared 
patients receiving dexmedetomidine and divided 
them among 3 groups. He concluded quick time 
of onset to achieve sensory level of T10 in patients 
recvng bolus doses of dexmedetomidine. These 
observations were similar to our study.6

However Upadhyaya R. Kavya in their research 
entitled: “effect of intravenous dexmedetomidine 
administered as bolus or as bolus plus infusion 
on subarachnoid anaesthesia with hyperbaric 
bupivacaine“ observed that the time of onset of 
sensory blockade was almost similar in both bolus 
and infusion groups of dexmedetomidine.7

SS Harsoors’s study “effect of supplementation 
of low dose iv dexmedetomidine on characteristics 
of hyperbaric bupivacaine “ also support our result 
as in their study that dexmedetomidine when given 
as bolus plus infusion hastened the onset of sensory 
blockade.4

The alpha receptors activation induced inhibition 
of nociceptive impulse transmission may be leading 
to faster onset of sensory blockade as compared to 
motor blockade.

The two segment regression time was prolonged 
in group I – 124 ± 11.51 mins as compared to group 
B 110 ± 12.2 and the difference is significant p value 
0.0001. This may be due to the longer duration of 

action of group I where the drug was administered 
as an infusion followed by bolus dosage.
Our findings were similar to TriptiVatsalya’s 

study“ comparison of intravenous bolus and 
infusion of dexmedetomidine on characteristics 
of subarachnoid block“ where patients receiving 
intravenous dexmedetomidine as infusion showed 
prolonged 2 segment regression time as compared 
to bolus dosage. Thomas et all concluded the same 
in his study.8

In our study time to achieve complete sensory 
recovery in group B was 211 ± 10.2 min and 
group I was 240 ± 9.24 mins with p value 0.0001 
(highly significant). Time to achieve complete 
motor recovery in group B and group I was 196 ± 
9.6 and 219 ± 6.2 respectively and its p value was 
0.0001 (highly significant). Hence in our study 
bolus plus infusion dosage (group I) of intravenous 
dexmedetomidine prolongs the sensory and motor 
blockade of spinal anaesthesia as compared to 
bolus administration only.

SS Harsoor has results similar to our study thus 
strengthen our results and observations.4

Other researchers also carried out comparative 
study and observed the effect of dexmedetomidine 
infusion on spinal anaesthesia with ropivacaine 
and concluded that dexmedetomidine bolus of 
1 microgram/kg followed by 0.4 mcg/kg/hr 
prolonged sensory and motor regression.9

Study entitled “Intravenous dexmedetomidine 
prolongs bupivacaine spinal analgesia “ by 
Mustafa et all included comparison of loading plus 
infusion dosage of dexmedetomidine with normal 
saline (placebo) resulted in prolongation of spinal 
anaesthesia with sensory and motor regression.10

Dexmedetomidine provides good sedation 
with wide safety margins and doesnot cause 
much respiratory depressiom. Moreover sedation 
produced by it is different from other sedatives as 
patients receiving dexmedetomidine remain co-
operative and are easily arousable. This is termed 
as “co-operative arousable sedation” and is easily 
distinguished from sedation caused by drugs- 
propofol and midazolam that act by inhibiting 
GABA.11

Here we assessed sedation with Ramsay Sedation 
Score (RSS) and observed that patients of both 
groups took nearly similar times to reach RSS score 
of 3 with no statistical significant difference.

However the duration for which RSS was 
maintained 3 was greater in group bolus plus 
infusion (group I) than group bolus. (group B) that 
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was maintained throughout in group I and for 60 
mins in group B.

In our study the decrease in Heart Rate was 
more evident for initial transitory period in group 
B than group I. However only 1 patient required 
atropine in group B. There was hypotension and 
fall in Mean Arterial Pressure (MAP) in both 
groups intraoperatively but clinically was not that 
significant.

The above bradycardia and hypotension can 
be explained by the fact that dexmedetomidine 
doesnot have any direct effect on heart. It causes 
dose dependent increase in coronary Vascular 
Resistence and o2 extraction in coronary circulation 
but supply/demand ratio remains unaltered.12

Dexmedetomidine causes biphasic cardioversion 
response after administration. Pharmcaokinetics 
describe that bolus dose of 1 mcg/kg leads 
to transient rise in BP and reflex decrease in 
HR. This initial response occurs due to direct 
B-adenoreceptor stimulation of vascular smooth 
muscle. However this response is attenuated when 
it is administered as slow infusion over 10 mins. 
Hence we in our study administered dose over 10 
mins which resulted in stabilization of Heart rate 
and BP 10–15% below the baseline parameters.

Jyotsna Kubre et all in their study of 0.5 mcg/kg 
dexmedetomidine loading over 10 mins concluded 
no difference in MAP in both groups and only 2 
patients required atropine and ephidrene to treat 
bradycardia and hypotension.13

Mustafa et al, Tekin et al and Whizar Lugo et all 
reported no significant difference in Mean Arterial 
Pressure in dexmedetomidine group in their 
studied.10,14,15

Conclusion

Administration of intravenous dexmedetomidine 
as an adjunct to spinal anaesthesia in a dose of 1 
mcg/kg aver 10 mins and 0.5 mcg/kg over 10 mins 
followed by 0.5 mcg/kg over next 60 mins both 
prolong the sensory and motor blockade produced 
by 12.5 mg of intrathecal hyperbaric bupivacaine.

However time of onset of bolus dosage of 1 mcg/
kg was faster than bolus plus infusion divided 
dosage of 0.5 mcg/kg. however the bolus plus 
infusion dosage had prolonged sensory and motor 
regression of blockade as compared to bolus dosage 
regimen solely.

Both dosage regimens had hemodynamic 
stability in parameters within tolerant and treatable 

limits with arousable sedation and Ramsay Sedation 
Score of ≥ 3 was maintained.

Hence we conclude that Intravenous 
Dexmedetomidine in above mentioned 2 dosage 
regimens can be used as a adjuvant for prolongation 
of spinal anaesthesia without any notable adverse 
events. 
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Abstract

Background: Endotracheal intubation and laryngoscopy are often associated with increased sympathetic 
response due to stimulation of laryngeal and tracheal sensory receptors. This can be harmful especially in 
patients who have cardiac issues, hypertension, etc. and can be associated with increased morbidity and 
mortality. Attenuation of pressor response can prevent sympathetic stimulation.

Aim: To evaluate and compare oral Clonidine and intravenous Esmolol for attenuation of pressor response 
during laryngoscopy and endotracheal intubation.

Materials and methods: 60 patients were divided into two groups after satisfying the inclusion and exclusion 
criteria. Group-A received clonidine orally at a dose of 150 mcg, around 75–90 minutes before elective 
surgery. Group-B received intravenous esmolol at a dose of 1.5mg/kg, 2 minutes prior to laryngoscopy. HR, 
SBP, DBP, MAP were recorded at time of shifting to operation theatre (T0), subsequent to administration of 
premedications (T1), prior to laryngoscopy (T2), subsequent to intubation (T3), at 1 minute (T4), 3 minutes 
(T5), 5 minutes (T6) and 10 minutes (T7) subsequent to intubation. Side effects if any were recorded.

Results: There was significant suppression of HR, SBP, DBP and MAP at T3, T4, T5, T6 and T7 in Group B 
that received Intravenous esmolol. There were no serious adverse events in either of the group.

Conclusion: Esmolol can be an effective pharmacological agent that can be used for attenuation of pressor 
response during laryngoscopy and endotracheal intubation. We suggest conducting similar study in patients 
with significant co-morbidities for a more comprehensive analysis.

Keywords: Pressor response; Esmolol; Clonidine; Endotracheal intubation.

Introduction

For maintaining a patent airway, laryngoscopy 
and endotracheal intubation are crucial procedures 
which an anaesthesiologist performs in day to day 
practice. Rield and brace in 1940,1 were first to 
describe haemodynamic response to laryngoscopy 
and tracheal intubation. The pressor response 
to direct laryngoscopy (DL) and endotracheal 
intubation precipitating a significant increase 

in heart rate and systemic blood pressure is an 
established phenomenon and thus, a cause of 
concern for anesthesiologists all over.2 King et 
al.3 in 1951 described sympathetic hemodynamic 
response to laryngoscopy and endotracheal 
intubation. Direct laryngoscopy exerts a pressure 
over the tongue base that stimulates proprioceptors, 
resulting in a significant increase in sympathetic 
amines and hemodynamic parameters. Passage of 
the tube through the trachea further exaggerates 
this response by somato-visceral reflex followed 
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by rapid regression of SBP and heart rate whereas 
plasma catecholamine concentrations regress more 
slowly.3

Clonidine is a partial agonist with high affinity 
and high intrinsic activity at alpha-2 receptors. It 
activates the alpha-2 receptor of the brain and spinal 
cord to decrease the sympathetic outflow, causing 
sedation, analgesia, hypotension and bradycardia 
without significant respiratory depression.4 It 
is well absorbed after oral administration with 
peak plasma concentration in 75 to 90 minutes. 
Preoperative use decreases the intraoperative stress 
response by reducing the nociceptive transmission 
and decrease norepinephrine concentration in 
serum, provided haemodynamic stability.5–6 

Esmolol is a Beta1-adrenoceptor blocker. It has 
a very short diffusion (2 minutes) and elimination 
half-life (9 minutes). Peak effects with bolus 
injections of esmolol are seen in 1–2 minutes.7 
Various workers have utilized esmolol to attenuate 
sympathetic vasopressor response associated with 
intubation.8–9

Considering both clonidine and esmolol have a 
suppressive action on activation of the sympathetic 
system, we evaluated their safety and efficacy in 
this study. We evaluated the attenuation of pressor 
actions by measuring and comparing heart rate, 
blood pressure and mean arterial pressure between 
two groups receiving either of the drugs at time of 
endotracheal intubation.

Materials and Methods

Institutional ethics committee clearance was 
obtained prior to start of the study. This prospective, 
randomized study was conducted for duration 
of 3 months in a tertiary care hospital. 60 patients 
willing to give informed consent (explained in 
native language) who satisfied inclusion and 
exclusion criteria were recruited in to the study.

Inclusion criteria:
•	 ASA grade I or II
•	 Patients above 18 years and below 65 years 

of age
•	 Patients of either gender
•	 Mallampati class I and II
•	 Patients willing to give informed consent for 

the study
•	 Patients with normal hemodynamic 

parameters prior to surgery
•	 Patients undergoing elective surgeries under 

general anesthesia.

Exclusion criteria:
•	 Patients with a difficult airway or difficult 

intubation
•	 Patients with significant cardiac, respiratory, 

renal, endocrine, nervous system disorders
•	 Patients with allergy to either of the study 

drugs.
•	 Patients with malignancies.
Patients were randomized in to 2 groups of 30 

subjects each.
Group A: Clonidine group (n=30) will receive oral 

Clonidine 150 mcg 75–90 minutes before surgery.
Group B: Esmolol group (n=30) received 

intravenous esmolol 1.5 mg/kg 2 minutes before 
laryngoscopy and ETT intubation.

All patients were kept nil per oral (NPO) for a 
period of at least 6 hours prior to surgery to avoid 
the risk of aspiration. After shifting the patient on 
the operating table, all the monitors such as NIBP, 
pulse oximeter, ECG, etc will be connected to the 
patient. Baseline vital parameters such as systolic 
blood pressure (SBP), diastolic blood pressure 
(SBP), mean arterial blood pressure (MBP), SpO2, 
respiratory rate and ECG were recorded (T0). The 
study drugs were administered prior to intubation. 
The vital parameters were recorded once again after 
premedication (T1). Patients were pre-oxygenated 
for 3 minutes. This was followed by Inj. Propofol 
(2 mg/kg) given slowly till the eyelash reflex is 
lost followed by Succinylcholine (2 mg/kg). Vital 
parameters were recorded as (T2). Patients were 
intubated with cuffed Endotracheal tube. Air entry 
equal on both sides of the lungs was checked, 
cuff was inflated and tube fixed. Loading dose of 
Vecuronium 0.1 mg/kg i.v. was given. Anaesthesia 
was maintained with 65% Nitrous Oxide and 35% 
Oxygen mixture along with Isoflurane 0.8%–1% in 
Bains breathing circuit and controlled ventilation 
with intermittent doses of Vecuronium (0.08 mg/
kg) as and when required by the patient. Post 
intubation vitals at 0, 1, 3, 5, 10 minutes (T3 to T7) 
were be recorded.

Results

Table 1: Evaluation of age.

Age Group-A Group-B
Mean 46.17 44.5
Std dev 7.03 4.8
Range 32 to 57 years 36 to 56 years
P value 0.288 (P>0.05) (Student’s t-test)
Inference Non-significant difference in age between two 

groups 
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Table 2: Gender.

Gender Group-A Group-B
Male 15 15
Female 15 15
P value (Chi-sq) 1 1
Inference Equal number of male and female 

participation in both the groups 

Table 3: Evaluation of heart rate.

Heart 
rate

Group-A 
mean SD Group-B 

mean SD P 
value Inference

T0 82.70 5.64 81.07 4.08 0.204 NS
T1 81.90 5.90 83.27 2.88 0.26 NS
T2 82.40 5.05 80.13 4.69 0.076 NS
T3 93.90 5.10 79.33 3.40 <0.001 S
T4 92.30 5.27 82.87 4.35 <0.001 S
T5 92.77 3.40 84.70 3.91 <0.001 S
T6 89.43 5.04 84.43 3.64 <0.001 S
T7 86.50 4.86 80.33 4.57 <0.001 S

Table 4: Evaluation of SBP.

SBP Group-A 
mean SD Group-B 

mean SD P 
value Inference

T0 122.73 7.62 120.37 7.65 0.234 NS
T1 119.73 6.29 121.10 8.26 0.474 NS
T2 125.17 6.64 119.03 4.84 <0.001 S
T3 125.13 8.24 118.47 5.42 <0.001 S
T4 128.07 5.96 117.07 4.69 <0.001 S
T5 130.90 5.60 119.83 7.87 <0.001 S
T6 127.50 3.05 118.10 5.47 <0.001 S
T7 123.10 2.35 117.67 6.32 <0.001 S

Table 5: Evaluation of DBP.

DBP Group-A 
mean SD Group-B 

mean SD P 
value Inference

T0 80.27 3.68 79.10 5.97 0.366 NS
T1 80.13 3.40 78.17 6.74 0.16 NS
T2 79.83 3.90 74.57 5.15 <0.001 S
T3 84.70 3.31 78.17 4.10 <0.001 S
T4 84.27 5.33 79.63 3.74 <0.001 S
T5 82.20 4.64 76.93 4.43 <0.001 S
T6 81.17 5.40 76.17 5.14 <0.001 S
T7 82.10 4.99 75.43 4.75 <0.001 S

Table 6: Evaluation of Mean arterial pressure.

MAP Group-A 
mean SD Group-B 

mean SD P 
value Inference

T0 94.42 3.52 92.86 6.42 0.247 NS
T1 93.33 3.27 92.48 6.59 0.527 NS
T2 94.94 4.12 89.39 3.76 <0.001 S
T3 98.18 3.63 91.60 4.07 <0.001 S
T4 98.87 3.79 92.11 3.20 <0.001 S
T5 98.43 3.85 91.23 3.45 <0.001 S
T6 96.61 4.17 90.14 4.27 <0.001 S
T7 95.77 3.54 89.51 3.75 <0.001 S

Discussion

The patients were compared by age, gender and 
ASA groups. The mean age in group A was 46.17 
years whereas it was 44.5 years in Group B (Table 
1). The P value was non significant at 0.288 and 
hence Non-significant difference in age between 
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two groups was found. Equal number of patients 
had ASA grade 1 and 2 in both the groups at 17 
and 13 respectively. Both the groups had equal 
number of gender participation at 15 males and 
15 females in each group (Table 2). The baseline 
and T1 values of all vital parameters (heart rate, 
blood pressure, mean arterial pressure) was non 
significantly different when compared between 
the two groups. In group A that received oral 
clonidine the heart rate was significantly higher at 
time intervals T3 to T7 when compared to Group 
B that received intravenous esmolol (Table 3). The 
systolic blood pressure, diastolic blood pressure 
and the mean arterial blood pressure were similarly 
higher (significant P<0.05) at time intervals T2 
to T7 in Group A that received oral clonidine 
when compared to Group B. These findings are 
suggestive of elevated vasopressor response in 
Group A when compared to Group B (Table 4-6). 
In our study Intravenous Esmolol in the dosage 
of 1.5 mcg/kg prior to laryngoscopy provided 
an adequate attenuation of pressor response 
to laryngoscopy and subsequent endotracheal 
intubation. No serious adverse events were noted 
in the study however, one patient in Group B had 
bradycardia (HR:58 bpm) that resolved without 
any intervention.

Various workers have utilized either of the drugs 
to suppress stress response in form of increase in 
heart rate and blood pressure at time of endotracheal 
intubation. Yadav S et al.10 evaluated efficacy of 
single intravenous dose of esmolol hydrochloride 
in attenuation of hemodynamic response of 
laryngoscopy and endotracheal intubation. They 
noted that in dose of 1 mg/kg and 1.5 mg/kg 
drug effectively controlled post intubation rise in 
pulse rate whereas dose required to control MAP 
is higher (1.5 mg/kg ) and without any serious side 
effects. We used a dose of 1.5 mg/kg in our study. 
Swargiri K et al.11 noted attenuation of vasopressor 
response of at a higher dose of 3 mg/kg 3 minutes 
prior to laryngoscopy in form of intravenous 
bolus. On contrary, Gupta HB et al.12 compared 
intravenous dexmedetomidine with esmolol  
(1 mg/kg dose) in suppressing vasopressor response 
at time of intubation and noted dexmedetomidine 
to be superior to esmolol. Rathore P et al.13 
compared oral pregabalin and clonidine for control 
of hemodynamic response to laryngoscopy and 
intubation. Authors noted that clonidine provided 
adequate control of hemodynamic response and 
it was superior to pregabalin. Singh S14 noted that 
both oral and intravenous clonidine can be useful 
in attenuation of pressor response in patients 
undergoing elective surgeries with ASA grade I 

and II in general anesthesia requiring endotracheal 
intubation. The effect was more pronounced with 
intravenous clonidine without any adverse events.

Limitations

•	 Patients with ASA grade III and other co-
morbidities were not included.

•	 Sample size was small and cannot be 
extrapolated.

•	 The study was not blinded with a chance of 
bias.

•	 The cost-effectiveness of the study drugs was 
not conducted.

•	 Effect beyond 10 minutes post intubation 
was not noted.

Conclusion

Esmolol can be an effective pharmacological agent 
that can be used for attenuation of pressor response 
during laryngoscopy and endotracheal intubation. 
Also no significant or serious side effects were 
identified in the study. We suggest conducting 
similar study with higher patient participation and 
also in patients with significant co-morbidities for 
a more comprehensive analysis. We also suggest 
comparing intravenous esmolol at various doses 
and in comparison with other drugs used for this 
purpose such as dexmedetomidine, labetolol, etc.
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Abstract

Context: Bladder injury and perforation is a major problem encountered during transurethral resection of 
bladder tumor (TURBT) under spinal anesthesia which can be overcome using obturator nerve block.

Aims: To evaluate obturator nerve block (ONB) using peripheral nerve stimulator during TURBT.
Subjects and Methods: Twenty adult male patients underwent TURBT under spinal anesthesia. ONB was 

performed with peripheral nerve stimulator. Data was assessed in terms of primary endpoints - the occurrence 
of obturator jerk, injury or perforation of bladder, and surgeon satisfaction in terms of ability to resect the 
tumor, number of surgical interruptions and number of blood transfusions required.

Results: In our study, there was reduction in obturator jerk but not complete abolition, during resection of 
bladder tumor. Bleeding was observed, however no bladder perforation occurred.

Conclusions: We conclude that ONB, when administered along with spinal anesthesia for TURBT, is 
feasible, simple and safe method of anesthesia to overcome adductor contraction. ONB with peripheral nerve 
stimulator is more precise and extremely efficient, although not absolute during TURBT. 

Keywords: Obturator Nerve Block (ONB); Transurethral Resection of Bladder Tumor (TURBT); Peripheral 
Nerve Stimulator (PNS).

Introduction

Bladder cancer is the ninth most common 
malignancy worldwide. The predominant 
histological type (90%) consists of urothelial 
carcinoma1 Bladder tumors require transurethral 
resection (TURBT) as an initial step for diagnosis 
and sometimes therapeutic as in Non muscle 
invasive bladder tumor (NMIBC). Although TURBT 
is commonly performed under spinal anesthesia 

which offers many advantages such as technical 
ease of performing the procedure and avoiding the 
risks of general anesthesia; the major shortcoming 
with TURBT under spinal anesthesia is sparing of 
the obturator nerve with a potential complication 
of bladder injury or perforation secondary to 
obturator reflex i.e adductor muscle contraction 
from obturator nerve stimulation.2 

The obturator nerve is mainly formed by the 3rd 
and 4th lumbar nerves with a minor contribution 
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from L2. The nerve descends down on the psoas 
muscle and lies deep in the obturator canal. Exiting 
from here it divides into anterior and posterior 
branches. The anterior branch gives rise to an 
articular branch to hip and innervates adductor 
muscles, whereas the posterior branch innervates 
deep adductor muscles and the knee joint. The 
obturator nerve pass along with their corresponding 
vessels in pelvic cavity and exit through obturator 
canal to the thigh where it can be easily blocked.3

Various techniques of obturator nerve blocks 
(ONB) have been described such as using peripheral 
nerve stimulator, transvesical route and various 
ultrasound-guided ONB techniques (depending on 
the approach i.e distal or proximal.) We describe 
our initial experience of obturator block with 
peripheral nerve stimulation with key objective 
being - the ability to resect bladder tumor without 
occurrence of adductor jerk and hence avoiding 
bladder injuries or complications.

Material and Methods

Twenty patients with age range 59–73 years 
belonging to American Society of Anesthesiologists 
class III–IV underwent obturator block with 
peripheral nerve stimulation for transurethral 
resection of bladder tumor under spinal anesthesia. 
Exclusion criteria included patients with local 
site infection, coagulation disorders or surgery 
at lumbar spine and pubic region and patients 
with previous hypersensitivity to the local 
anesthetic agent. Preoperative assessment included 
ultrasonography and a CT of the KUB region to 
decide the side on which obturator nerve was to 
be blocked. Tumor number, location, size , shape, 
duration of surgery, blood loss, and postoperative 
complications, were all noted .The patients received 
10 ml 2% preservative free lignocaine along with 
adrenaline for ONB. 

Anesthetic Technique 

Intravenous access was secured; patients were 
monitored routinely for pulse rate, noninvasive 
blood pressure, and oxygen saturation. Under strict 
aseptic precautions, in sitting position, all patients 
received subarachnoid block at lumbar space 3–4 or 
4–5 with 2.5 ml of 0.5% heavy bupivacaine. After 
completion of spinal anesthesia, these patients 
were positioned supine with limb abducted to 30 
degrees for obturator nerve block. After aseptic 
preparation of pubic area and upper thigh, an 10 

cm long block needle attached to nerve locator set 
at 2.0 mA current intensity initially was inserted 
perpendicularly 1.5 cm lateral and inferior to pubic 
tubercle to hit pubic ramus and needle redirected 
caudally and medially to enter obturator foramen 
where obturator canal houses the nerve.(Fig 1) 
Needle tip is advanced until the tip is placed over 
the obturator foramen. When muscle contractions 
were visible on the medial aspect of the thigh at 0.5 
mA current level, the local anesthetic was injected 
to block the obturator nerve. A waiting period of 20 
min was allowed before initiating TURBT for the 
block to be in maximal effect. Monopolar cautery 
with the loop was used to resect the tumor, with 
setting adjusted between 70–80W for cutting and 
50–60 W for coagulation.

During the operative procedure, surgeons 
observation was noted for primary endpoint of 
the study i.e resectability of the tumor whether 
hampered or unhampered due to adductor reflex. 
Adductor reflex was described as jerky adduction, 
and external rotation of the thigh at hip joint 
associated with interruptions of tumor resection. 
Bladder injury mandating the need of blood 
transfusions and bladder perforation were the 
secondary endpoints. 

All patients who had unresectability of the tumor 
due to adductor jerk were managed under general 
anesthesia with adequate muscle relaxation.

Results

All twenty patients who underwent this technique 
of ONB were males aged between 59–73 years. 
Mean age of the patient undergoing the procedure 
was 65.4 years (SD 3.92). Duration of the surgery 
ranged between 37–57 minutes (Average 44.25 
minutes). Obturator jerk was seen in 15% of 
the patients undergoing this procedure. (Fig 2) 
Complete resectability was hampered in 30% of the 
patients and 50% of these had associated abductor 
jerk. (Fig 3) Injury in the form of bladder wall tear 
was seen in 20% of the patients and necessitating 
blood transfusion in 10%. (Fig 4) However, bladder 
perforation was not noted in our study. As per 
the surgeon observation it was noted that there 
was overall a better ability to resect the tumor 
with reduced adductor reflex by the usage of 
ONB. Overall 85% surgeon satisfaction regarding 
absence of abductor jerk for successful surgery was 
observed in our study.
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Fig. 1: Image showing usage of peripheral nerve stimulator to 
locate the obturator nerve.

ABUCTOR JERK JERK PRESENT 
15%

ABSENT JERK 
85%

Fig. 2: Image showing percentage of patients having obturator 
jerk.

PATIENTS WITH INCOMPLETE RESECTION

 COMPLETE 
RESECTION

70%

ASSOCIATED 
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15%

INCOMPLETE 
RESECTION

30%

Fig. 3: Image showing percentage of patients with incomplete 
resection.

Fig. 4: Image showing percentage of patients having bladder 
injury and perforation.

Discussion

TURBT is widely used surgical technique for 
both diagnosis and treatment of bladder cancer. 
Usually when performed under spinal, obturator 
nerve sparing can produce adductor jerk causing 
difficulty in completing TURBT. Obturator nerve 
which courses along the lateral wall of the bladder 
in the pelvis can be easily stimulated by the electrical 
current passing through the Monopolar loop 
used for resection evoking an intense involuntary 
response in the form of jerk from adductor muscles 
i.e adductor longus, brevis, magnus, gracilis and 
external rotation by obturator externus of hip. 
This jerk can cause serious injury such as bladder 
injury, vessel wall laceration with profuse bleeding 
necessitating the need for blood transfusion, 
bladder wall perforation, and sometimes even 
incomplete resection due to frequent distractions 
and interruptions to the operating surgeon.2,9

Several methods were attempted to abolish this 
reflex including reducing the diathermy power and 
using bipolar instead of Monopolar cautery but 
none have been completely successful. Abolition 
of nerve stimulation with the use of current of 
low power such as 50 W for cutting and 40 W for 
coagulation, was reported by Gupta et al.4 but these 
settings are too low for satisfactory and complete 
resection. Usage of ONB facilitated use of higher 
power sources compared to that used in Gupta 
et al facilitating complete resection. A study by 
Venkatramani et al. compared monopolar with 
bipolar cauterization concluded that bipolar TURBT 
was similar and not superior to unipolar TURBT 
with respect to bladder perforation, obturator 
jerk, and hemostasis.5 Various other strategies, 
such as modification in the surgical procedure 
such as resecting the tumor on thinner slices, laser 
resection, usage of general anesthesia with muscle 
relaxants, partial filling of the bladder during 
resection, reversing polarity of electric current, 
and change in site of inactive electrode have been 
adapted to avoid complications during surgery but 
with wide variability in the results.6 Smoking is an 
important risk factor for bladder tumor, and many 
of these patients have associated COPD due to long 
term smoking. General anesthesia is not always a 
suitable option as many of these patients are elderly 
and may have co-morbidities forbidding the use of 
the same especially due to associated pulmonary 
complication of general anesthesia.

Various methods have been described in 
literature to block obturator nerve. Peripheral 
nerve stimulation, USG guided and transvesical 
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during Transurethral Resection of Bladder Tumor Following Spinal Anesthesia: Initial Experience



IJAA / Volume 7 Number 5 / September – October 2020

1164 Indian Journal of Anesthesia and Analgesia

block to name a few. Kennedy et al described 
nerve stimulation technique with a success rate 
between 83.8% and 85.7% with classic approach7 
A comparative study by Moningi S et al between 
the Classical technique described by Labat and the 
inguinal approach by Choquet Parks showed the 
latter approach more effective and lesser vascular 
complications than classic approach.8 Augspurger 
and Donohue stated that 83.8% success can be 
achieved with abolishing obturator jerk through 
blind anatomic approach which is significantly 
lower compared to peripheral nerve stimulation 
technique described above.10 Gasparich et al.11 used 
the nerve stimulation approach with 0.5 mA, and 
3–4 ml of 1% lignocaine with a success rate of 100%, 
while Kobayashi et al.12 and Kuo et. al also used 
nerve stimulation with 0.5 mA and injected 7–40 ml 
of 0.25% bupivacaine with a success rate of 89.4%.13 

Khorrami et al.14 compared 30 patients each 
of transvesical blockade of obturator nerve with 
10 ml 1% lignocaine injected through cystoscope 
along with spinal anesthesia with spinal anesthesia 
only. They observed a significant jerk in the spinal 
only group (16.5%) compared to the ONB through 
transvesical group (3%). Malik et al. compared 
ONB through peripheral nerve stimulation and 
transvesical route and reported transfusion in 25% 
of patients (11/42) after TURBT with peripheral 
nerve stimulation group.15 Collado et al.2 have 
reported 3.4% incidence of blood transfusion. 
Lower preoperative hemoglobin levels may be 
responsible for more transfusions. The above results 
are in comparison with our study. Rates of visibility 
of common obturator nerve, and anterior branch of 
obturator nerve with ultrasound were determined 
in 12/16, 13/16 respectively as per Akkaya Taylan 
et al. 93% of the patients reported satisfaction from 
the block by USG method.16 This improved efficacy 
using newer techniques is probably attributed to 
the better visualization of the nerve and accurate 
localization before injecting the anesthetic drug.17

In our study, although bladder wall injury was 
noted in the form of bladder wall tear and 2 of the 
4 necessitating transfusion, no bladder perforation 
was observed in any patients.

Conclusion

ONB using a peripheral nerve stimulator is a safe, 
effective and essential method to abolish adductor 
jerk in patients with bladder tumors undergoing 
TURBT under spinal anesthesia. It is simple and 
feasible with short learning curve which can achieve 
successful blocks with lesser patient complications 

and improved surgeon satisfaction. However, it is 
not absolute in the abolition of the adductor jerk. 
Hence in future, it is necessary for comparative 
studies with newer techniques of anesthetic drug 
delivery such as USG guided obturator nerve block 
etc. for better accuracy in achieving the block.
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Abstract

Aims: To determine the efficacy and safety of prophylactic ondansetron and granisetron with adjuvant 
dexamethasone in the prevention of PONV in patients of middle ear surgery.

•	 To assess the requirement of doses of rescue antiemetic in the postoperative period.

•	 To note the side effect of both the drugs if any 

Settings and Design: Prospective, randomized, single blind study.

Methods and Material: After institutional review board approval and informed written consent from patients, total 
100 patients were randomly assign in two groups of each 50. Group O received intravenously inj. dexamethasone 
8mg two minute before induction and inj. ondansetron 4 mg diluted in 5cc NS, half hour before extubation. Group 
G received intravenously inj. dexamethasone 8 mg two minute before induction and inj. granisetron 1mg diluted in 
5cc NS, half hour before extubation. Premedication was given to all patients. General anesthesia was given to all the 
patients. At the end of surgery, trachea was extubated when patient had spontaneous breathing and follow verbal 
command. After extubation, all the patients were shifted to post-anesthesia recovery room [PACU] and observed 
for post operative nausea and vomiting for 24 hours at interval of 0–2 hours, 2–6 hours, 6–12 hours,12–18 hours and 
18–24 hours. Episodes of post operative nausea and vomiting were identified by spontaneous complaints by the 
patients.

Statistical analysis used: Data were analysed by using unpaired t -test, Chi-square test.

Results: Both the groups were comparable with regard to demographic data and hemodynamic parameters. 
The incidence of mean PONV score at different time interval was high in group O compare to group G but, the p 
value was more than 0.05 which was statistically not significant. The requirement of rescue antiemetic was more in 
group O (16%) compare to group G (6%) but, the p value was more than 0.05 which was statistically not significant. 
Complete response in 24 hours was more in group G (82%) compare to group O (72%) but, the p value was more than 
0.05 which was statistically not significant. The incidence of PONV in 24 hours was high in group O (28%) compare 
to group G (18%) but, the p value was more than 0.05 which was statistically not significant. Incidence of side effects 
were comparable in both the groups (p value >0.05). So, in our study both the groups were comparable in prevention 
of PONV in middle ear surgery under general anesthesia.

Conclusion: Both ondansetron and Granisetron with dexamethasone as adjuvant were equally effective and safe for 
prevention of post operative nausea and vomiting [PONV] in middle ear surgery. Requirement of rescue antiemetic 
was comparable in both the groups. Minimal side effects were observed in both the groups. So, combination of 
dexamethasone 8 mg with either Granisetron 1 mg or ondansetron 4 mg was equally effective and safe in prevention 
of post operative nausea and vomiting in middle ear surgery under general anesthesia.

Keywords: Ondansetron; Granisetron; Dexamethasone; PONV score.
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Introduction

Post operative nausea, retching and vomiting are 
the known postoperative complications and it 
occur after regional, general and local anesthesia. A 
chance of PONV was higher especially with middle 
ear surgery, laparoscopic surgery, gynecological 
surgery and emergency laprotomy etc. Among all, 
the incidence of PONV is as high as 62– 80% when 
no prophylactic antiemetic is given.15

Post operative nausea and vomiting [PONV] 
can cause patient discomfort, alter the attitude of 
the patient, electrolyte disturbance, and may lead 
to delay in resumption of normal activities after 
elective surgery, increase pain at operative site, 
bleeding, dehydration and aspiration pneumonia 
in over sedated patient, delayed wound healing. 
The deleterious effect of PONV are not only limited 
to the patient health but can also produce a negative 
impact on hospital resource and the patient due to 
delay in recovery and prolonged hospitalization.27

Vestibular apparatus generates impulses when 
body is rotated or equilibrium is disturbed or 
when ototoxic drugs act. These impulses reach 
the vomiting centre mainly relayed from the 
cerebellum and utilize muscarinic as well as 
H1 receptor and 5 HT receptor.28 The vestibular 
system can stimulate PONV as a result of surgery 
involving the middle ear. Sudden movement of the 
patient’s head after awakening leads to middle ear 
vestibular disturbance, and increased incidence of 
PONV which is the main cause for PONV in middle 
ear surgery.29 

Though several traditional antiemetic agent 
viz. metoclopromide, procloperazone, droperidol, 
antihistaminic, phenothiazine derivatives, 
anticholinergic and dopamine receptor antagonist 
are available in anaesthesthetic armamentarium, 
they were used in past but today they are not in 
much use for the prophylaxis and therapy because 
of their relative ineffectiveness and higher incidence 
of serious side effect like sedation, dysphoria, extra 
pyramidal symptoms, dry mouth, restlessness and 
tachycardia.27

Newer antiemetic agent like ondansetron and 
granisetron, a selective competitive antagonist of 
5-hydroxytryptamine-3 [5HT] receptor, are used to 
treat PONV but still sometime not satisfied with this 
drug alone so, dexamethasone, a glucocorticoid; can 
be used as adjunct to antiemetics. Dexamethasone 
used as a component of combined prophylaxis for 
control of PONV in patients undergoing middle 
ear surgery because of potentiating effects of 

antiemetic agent, partial analgesic effect and anti-
inflammatory action at surgical site.3

The FDA and SAMBA guidelines recommended 
1 mg as the dose of granisetron for prevention 
of PONV.2 Elhakim M et al concluded that 
dexamethasone 8mg represented the minimal 
effective dose for combination with ondansetron 
4mg for prophylaxis of PONV.3 So, with this 
background, the present study was undertaken 
to compare the antiemetic effects of optimal dose 
of ondansetron and granisetron with adjuvant 
dexamethasone to prevent PONV in patient of 
middle ear surgery.

Material and Methods

After getting approval from Institutional Review 
Board (IRB(HEC) 815/2018) and informed 
written consent from patients, this prospective, 
randomized, double blind study was carried out in 
the Department of Anaesthesiology, Govt. Medical 
College and Sir. T. Hospital, Bhavnagar, Gujarat. 
Trial was registered under Clinical Trial Registry 
India (CTRI registration No.CTRI/2019/05/025854.

Total 100 patients of either gender posted for 
middle ear surgery under general anaesthesia 
were enrolled in this study according to following 
criteria:

Inclusion Criteria: 
•	 informed written consent 
•	 Age : 18–50 years 
•	 Gender: Male/female 
•	 ASA : I and II 
•	 Surgery: middle ear surgery 
Exclusion Criteria 
•	 Patient refusal 
•	 History of drug allergy. 
•	 Patient suffering from any major medical 

illness like uncontrolled diabetes mellitus, 
hypertension. 

•	 Patient suffering from psychotic disorder 
and patient on antiepileptic drugs.

100 Patient were divided into two equal group 
of 50 patient in each. the patient were allocated to 
respective group by computer generated random 
number sequence.

Group O: 

Patient in this group was received iv inj. 
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dexamethasone 8mg two minute before induction 
and inj. ondansetron 4 mg diluted in 5cc NS, half 
hour before extubation.

Group G: 

Patient in this group was received iv inj. 
dexamethasone 8 mg two minute before induction 
and inj granisetron 1mg diluted in 5cc NS, half hour 
before extubation. 

After through pre anesthetic check up, following 
patients were included and excluded from the 
study. 

Procedure 

Written informed consent was taken in local 
language. After shifting the patient to the pre 
anaesthetic care room, 20G intravenous canula was 
inserted in non dominant hand; ECG, non invasive 
blood pressure and SpO2 was recorded by using 
multipara monitor. Inj.Dns was started and patient 
is shifted to operation room. 

Premedication was given which include Inj.
Dexamethasone 8mg, Inj.Glycopyrolate .004mg/
kg, Inj.Midazolam 0.02mg/kg intravenously.

Multipara monitor was attached and ECG, pulse 
oximeter, non invasive blood pressure and end-tidal 
CO2 were recorded in given time interval. General 
anesthesia will be induced by using intravenous 
Inj. Fentanyl 1 μg/kg, Inj. Propofol 1.5–2 mg/kg 
and Inj. Succinyl choline 2mg/kg.

Tracheal intubation was done using appropriate 
size cuffed portex endotracheal tube. Anaesthesia 
was maintained using oxygen, nitrous oxide, 
intermittent positive pressure ventilation, 
intermittent dose of Inj.Vecuronium and 
inhalational sevoflurane. 

Mechanical ventilation was maintained with an 8 
ml/kg tidal volume and frequency was adjusted to 
maintain ETCO2 around 40 mmHg. 

Half an hour before extubation inj granisetron 
1mg diluted in 5 cc or inj ondansetron 4 mg diluted 
in 5cc was given to the patient in group ‘‘O’’ and 
group ‘‘G’’ respectively. 
AT the end of the surgery, sevoflurane was 

turned off in both the groups, and mechanical 
ventilation was converted to manual ventilation 
with 100% oxygen at 8 liter/ min. 

The patient was not to be disturbed, except by 
continual verbal requests to open their eyes. All 
other stimuli were prevented. 

After thorough oropharyngeal suction, 
anesthesia was reversed using Inj. Glycopyrolate 
0.008 mg/kg and Inj. Neostigmine 0.05 mg/kg after 
confirming return of neuromuscular function. 

Trachea was extubated when patient had 
spontaneous breathing and follow verbal command. 
After extubation, all the patients were shifted 
to post anaesthesia [PACU] recovery room and 
observed for post operative nausea and vomiting 
and other complications.

The incidence of postoperative nausea and 
vomiting were recorded within 24 hr after surgery 
at interval of 0–2 hours, 2–6 hours, 6–12 hours, 
12–18 hours and 18–24 hours. Episodes of post 
operative nausea and vomiting were identified by 
spontaneous complaints by the patients. 

Score Table: 

Score table to assess post operative nausea and 
vomiting3,38 

0 No Sympotoms 
1 Nausea Only 
2 Nausea With Retching 
3 Vomiting 
Complete response was defined as the absence 

of nausea, retching or vomiting and no need for 
rescue antiemetics (inj Metoclopromide) during 24 
hours observation period.

Rescue antiemetic was given in the form of inj 
Metoclopromide 10 mg iv slowly for vomiting or 
persistent nausea.

Side effects

Patient were observed for side effect like this:
•	 Headache 
•	 dizziness 
•	 drowsiness
•	 gastritis 

Statistical analysis

The data entry was done in Microsoft Excel 2010 
and the data analysis was done in Graph Pad InStat. 
Mean and percentages were calculated and p-value 
was established to find a statistical difference 
between the variables. The significance level was 
set at p<0.05. t test and Mann-whitney test were 
also applied for the analysis and qualitative data 
was analysed using chi-square test.
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Observation and Results

Both the groups were comparable with regard to 
demographic data and hemodynamic parameters. 
The incidence of mean PONV score at different 
time interval was high in group O compare to 
group G but, the p value was more than 0.05 which 
was statistically not significant. The requirement 
of rescue antiemetic was more in group O (16%) 
compare to group G (6%) but, the p value was more 
than 0.05 which was statistically not significant. 
Complete response in 24 hours was more in group 
G (82%) compare to group O (72%) but, the p value 
was more than 0.05 which was statistically not 
significant. The incidence of PONV in 24 hours 
was high in group O (28%) compare to group G 
(18%) but, the p value was more than 0.05 which 
was statistically not significant. Incidence of side 
effects were comparable in both the groups (p 
value >0.05). So, in our study both the groups were 
comparable in prevention of PONV in middle ear 
surgery under general anesthesia.
Table 1: Patient characteristic’s. 

Patients 
Characteristic’s

Group-O 
Mean±Sd

Group-G 
Mean±Sd P Value

Age(Years) 33.22± 11.02 34.54± 11.11 0.288

Gender(M/F) 32/18 30/20 >0.05

Weight(Kg) 55.8± 8.33 58.48± 7.18 0.096

Height 160.30± 4.26 160.28 ± 3.58 0.426

Patients characteristic’s in terms of age, gender, weight and 
height were comparable among both the groups.(p>0.05). 

Graph 1 : Patient characteristics. 
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Table 2: Change in heart rate.

Time
Group O 
(N=50) 

Mean±Sd

Group 
G(N=50) 
Mean±Sd

P Value

Before Induction 86 ± 9.23 87.54 ± 50 0.724

After Induction

5 Min 88.5± 10.02 88.64 ± 8.1 0.1409

10Min 88.1 ± 11.34 89.30 ± 9.05 0.1168

15 Min 84.82 ± 10.82 86.18± 9.63 0.4167

20 Min 83.76. ± 10.37 83.72 ± 8.56 0.1828

30 Min 83.46 ± 8.84 84.58± 8.41 0..7297

1Hours 88.28 ± 10.29 89.02± 8.92 0.3214

1.5Hours 86.46 ± 10.23 84.74 ± 9.01 0.3766

2 Hours 88.0± 10.19 87.38 ± 9.71 0.7392

2.5 Hours 84.70 ± 9.06 88.38 ± 9.10 0.9732

3 Hours 88.10 ± 8.43 86.9 ± 10.11 0.2067

Graph 2: Changes In Heart Rate.
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No significant difference was observed in the heart rate of two groups at different time interval (P value >0.05).
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Table: 3: Comparison of Mean arterial pressure between two groups. 

Time Group O (N=50) Mean±Sd Group G (N=50) Mean±Sd P Value
Before Induction 100.78 ± 6.26 100.32± 7.02 0.505
After Induction

5 Min 99.33 ± 5.09 97.33 ± 6.13 0.339
10Min 98.20 ± 5.20 94.46 ± 5.8 0.079
15 Min 98.8 ± 5.51 94.93 ± 6.68 0.101
20 Min 98.6 ± 5.07 95.74 ± 5.12 0.164
30 Min 98.73 ± 4.94 94.93 ± 7.6 0.116
1 Hour 98.86 ± 5.60 95.13 ± 7.08 0.120
1.5Hour 98.8 ± 5.11 95.73 ± 8.14 0.227
2 Hour 97.3 ± 4.7 95.2± 7.3 0.350

2.5 Hours 99 ± 5.24 96.2 ± 6.46 0.202
3 Hours 98.6 ± 5.18 96.06 ± 6.9 0.253

Graph 3: Changes In Mean Arterial Pressure. 
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No significant difference was observed in the mean arterial pressure of two groups at different time interval (P value >0.05)

Table 4: Comparison of PONV SCORE between 2 groups.

Time after extubation Group- O Mean±SD Group-G Mean±SD P value
0–2 hours 0.46 ± .90 0.28 ± 0.72 0.373
2–6 hours 0.10 ± 0.36 0.04 ± 0.19 0.713
6–12 hours 0.18 ± .56 0.04 ± 0.197 0.711

12–18 hours 0.10 ± 0.36 0 .02± 0.141 0.581
18–24 hours 0.04± 0.19 0.02± 0.141 0.857

Graph 4: Comparison of PONV SCORE.
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The Table 4 showed that mean PONV SCORE from 0 min to 24 hrs in study group.
PONV score was not significant in these two groups in 24 hours (p value >0.05).
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Table 5: Ponv Score Wise Distribution.

Time PONV score
Group O 
(N=50)  

No. of patient 

Group G 
(N=50)  

No. of patient
 0–2 hours 0 37 42

1 7 4
2 2 2
3 4 2

2–6 hours 0 42 44
1 5 4
2 1 1
3 2 1

6–12 hours 0 44 46
1 4 3
2 1 1
3 1 0

12–18 hours 0 46 49
1 3 2
2 1 0
3 0 0

18–24 hours 0 48 49
1 2 1
2 0 0
3 0 0

Graph 5: PONV Score Wise Distribution.

Table 5: showed that

Complete response for 0–2 hours was 74% (37 patients ) in 
group O and 84% (42 patients) in group G so, p value was 
more than 0.05 which was statistically not significant . (P 
value 0.3261, C.I. 0.5023–1.14).
Complete response for 2–6 hours was 84% (42 patients) in 
group O and 88% (44 patients) in group G so, p value was 
more than 0.05 which was statistically not significant. (P value 
0.7732, C.I. 0.5170–1.413).
Complete response for 6–12 hours was 88 % (44 patients) in 
group O and 92% (46 patients) in group G so, p value was 
more than 0.05 which was statistically not significant. (P value 
0.738, C.I. 0.4708–1.14).
Complete response for 12–18 hours was 92% (46 patients) in 
group O and 98% (49 patients) in group G so, p value was 
more than 0.05 which was statistically not significant. (P value 
0.358, C.I. 0.3726–0.983). 
Complete response for 18–24 hours was 96% (48 patients) in 
group O and 98% (49 patients) in group G so, p value was 
more than 0.05 which was statistically not significant. (P value 
0.557, C.I. 0.3252–1.694). 

Complete response for 24 hours was 72% (36 patients) in 
group O and 82% (41 patients) in group G but, p value was 
more than 0.05 which was statistically not significant. (P value 
0.3419, C.I. 0.5121–1.152).

Table 6: Incidence of PONV.

Incidence of 
PONV Group O Group G P value

28% 18% 0.341

Graph 6: Incidence of vomiting.

In 24 hours, overall incidence of PONV in group O was 28% 
(14 patients) and in group G was 18% (9 patients) but, p value 
was more than 0.05 which was statistically not significant.(p 
value–0.341, C.I..868–1.95).

Table 7: Use of rescue antiemetic.

Group O Group G P Value
8/50 (16%) 3/50 (6%) 0.2011 (C.I.=1.009–2.35)

Graph 7: Use of rescue antiemetic.

Rescue antiemetic (inj. Metoclopromide 10 mg iv slowly) was 
used 6% patients in group G while 16% patients in group O. 
Thus, incidence was higher in group O compare to group G 
but, the p value was more than 0.05 which was statistically not 
significant. (p value 0.2011, C.I–1.009–2.35).

Table 8: Comparison of Side effects.

In the present study side effects of drug like headache and 
dizziness were observed.

Side effects GROUP O GROUP G  P value

headache 6% 4%  0.738

dizziness 4% 4%  1.00
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Graph 8: Comparison of Side effects.

Incidence of headache was 4% in group G and 6% in group 
O, but p value was more than 0.05 which was statistically not 
significant. (P value 0.738 with C.I. 0.709 to 2.124).
Incidence of dizziness was 4% in both the group but, p value 
was more than 0.05 which was statistically not significant. (P 
value 1.00 with C.I. 0.547 to 1.828).

Discussion

Post operative nausea and vomiting are one of the 
most common complications after anesthesia and 
surgery with a relative high incidence (60–80%) 
after middle ear surgery.7 These high incidence 
justify the use of prophylactic antiemetic for 
prevention of PONV after middle ear surgery.

PONV can contribute to the development 
of medical problems and patients with PONV 
consume more resources and require additional 
health care professional time compared with 
patients in whom these complications are avoided.1 

Several traditional antiemetic agents like 
antihistamines (hydroxyzine), Butyrophenones 
(droperidol), and dopamine receptor antagonist 
(metoclopromide) were used in past, but these 
drugs have undesirable side effects such as sedation, 
hypotension, dry mouth, dysphoria, restlessness 
and extra pyramidal symptoms.15 

Newly introduced, the 5HT3 receptor antagonists 
are highly specific and selective for nausea and 
vomiting. Member of this group exert their effects 
by binding to the serotonin 5HT3 receptor in the 
chemoreceptor trigger zone and at vagal afferents 
in the gastrointestinal tracts.11 

A potential new entry into the antiemetic 
pharmacopia in the year 1991 is ondansetron; 
of the class of selective 5 hydroxytryptamine 
subtype 3 (5HT3) receptor antagonists which lack 
effects on cholinergic adrenergic, dopaminergic or 
histaminergic receptors.1 

The antiemetic property of ondansetron may 
be mediated peripherally, centrally or both. 

Ondansetron has little effect on lower esophageal 
sphincter pressure, esophageal or gastric motility, 
or small bowel transit time. By 5HT3 selectivity, 
the undesirable side effects of using antagonists 
of dopaminergic, cholinergic or histaminergic 
receptors as antiemetic agents, such as dysphoria, 
sedation and extrapyramidal symptoms, are 
avoided.14 

The use of ondansetron has now become 
extended to the management of PONV routinely. 
Extensive trails using oral and intravenous 
ondansetron in various types of patients posted for 
various surgeries have confirmed the efficacy of the 
drug with a less side effect profile.14 

Granisetron is recently introduced, 5-hydroxy 
tryptamine receptor antagonist, with stronger 
5HT3 binding. It is more potent and longer acting 
antiemetic agent compared to ondansetron against 
emesis associated with chemotherapy and have 
been found to be very effective for preventing 
PONV. Granisetron has fewer incidences of side 
effects.14 Granisetron is highly selective in its ability 
to bind the 5HT3 receptor 1000:1 to other receptor 
such as (5HT1A, 5HT1B, 5HT1C, 5HT1, 5HT2 ) 
or alpha 1 and alpha 2 adrenergic, dopamine D2, 
histamine H1, benzodiazepines, beta adrenergic 
and opoid receptors while the selectivity for 
ondansetron is only 250–400:1.8 
Dexamethasone was first reported to be an 

effective agent in patient undergoing cancer14 
Granisetron is highly selective in its ability to bind 
the 5HT3 receptor 1000:1 to other receptor such as 
(5HT1A, 5HT1B, 5HT1C, 5HT1, 5HT2 ) or alpha 1 
and alpha 2 adrenergic, dopamine D2, histamine 
H1, benzodiazepines, beta adrenergic, and opoid 
receptors, while the selectivity for ondansetron 
is only 250–400:1. chemotherapy in 1981.12 Since, 
then randomized, placebo controlled studies have 
shown that the role of dexamethasone for the 
prevention of post operative nausea and vomiting 
compared to placebo shows that dexamethasone 
treatment, reduces early and late PONV.13 

Combination therapy using antiemetics acting 
at different neuroreceptor sites is more effective 
than using individual component alone. This is 
particularly true when dexamethasone is combined 
with a serotonin receptor antagonist such as 
granisetron or ondansetron. The mechanism of 
antiemetic action of corticosteroid is unknown, 
but may be related to inhibition of prostaglandin 
synthesis, decrease in 5HT3 level in the cns and by 
an anti-inflammatory action at operative site.9

With regard to timing, the 5-HT3 receptor 
antagonists are most effective when administered 
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at the end of surgery where as dexamethasone 
seems to be most effective when given before the 
induction of anesthesia.10

The combination of dexamethasone and 
ondansetron was better than ondansetron alone.8 
Also, dexamethasone and granisetron was better 
than granisetron alone.11 

With this background, present study was carried 
out in the dept. of Anaesthesiology, Government 
medical college & Sir T General Hospital, Bhavnagar 
to study the comparison of Ondansetron and 
Granisetron with Dexamethasone as adjuvant for 
prevention of post operative nausea and vomiting 
[PONV ] in middle ear surgery.

 The result of our study shows that demographic 
data (age, weight, sex, and height) and hemodynamic 
parameter (mean pulse rate, mean blood pressure) 
were comparable in both the groups. (p > 0.05). 

The FDA and SAMBA guidelines recommended 
1mg as the dose of granisetron for prevention 
of PONV.2 Elhakim M et al concluded that 
dexamethasone 8 mg represented the minimal 
effective dose for combination with ondansetron 
4 mg for prophylaxis of PONV.3 Hence, our dose 
selection is justified.
During first 2 hours, after extubation, 37 patients 

(74%) did not developed PONV in group O while 
in group G, 42 patients (84 %) did not developed 
PONV. So, complete response for 0–2 hours was 
74% in group O and 84% in group G but, p value 
was more than 0.05 which was statistically not 
significant. Mean PONV score in group O was 
(0.46 ± .90) and in group G was (0.28 ± 0.72), PONV 
score was high in group O, but p value was more 
than 0.05 which was statistically not significant. So, 
results of both the group were comparable in our 
study. (Table 4, 5).

Gan et al.4 reported a similar study to ours using 
different dosages for abdominal hysterectomy. 
They also found that both combinations were 
equally effective in preventing PONV in the first 
two hours postoperatively. Thus, our result was in 
consonance with this study.

During 2–6 hours, after extubation, 42 patients 
(84%) did not developed PONV in group O while 
in group G, 44 patients (88%) did not developed 
PONV. So, complete response for 2–6 hours was 
84% in group O and 88% in group G but, p value 
was more than 0.05 which was statistically not 
significant. Mean PONV score in group O was (0.10 
± 0.36) and in group G was (0.04 ± 0.19), PONV 
score was high in group O but, p value was more than 
0.05 which was statistically not significant. (Table 4, 5)

During 6–12 hours, after extubation, 44 patients 
(88%) did not developed PONV in group O while 
in group G, 46 patients (92%) did not developed 
PONV. So, complete response for 6–12 hours was 
88 % in group O and 92% in group G but, p value 
was more than 0.05 which was statistically not 
significant. Mean PONV score in group O was (0.18 
± .56) and in group G was (0.04 ± 0.197), PONV 
score was high in group O but, p value was more 
than 0.05 which was statistically not significant. 
(Table 4, 5)

Nethra H. et.2 was also suggested that there is 
no statistical difference in between both groups 
in 12 hrs post operatively. Thus, our result was in 
consonance with this study.

During 12–18 hours, after extubation, 46 patients 
(92%) did not developed PONV in group O while 
in group G, 49 patients (98%) did not developed 
PONV. So, complete response for 12–18 hours was 
92% in group O and 98% in group G but, p value 
was more than 0.05 which was statistically not 
significant. Mean PONV score in group O was (0.10 
± 0.36) and in group G was (0.02± 0.141), PONV 
score was high in group O but, p value was more 
than 0.05 which was statistically not significant. 
(Table 4 ,5).

During 18–24 hours, after extubation, 48 patients 
(96%) did not developed PONV in group O while 
in group G, 49 patients (98%) did not developed 
PONV. So, complete response for 18–24 hours 
was 96% in group O and 98 % in group G but, p 
value was more than 0.05 which was statistically 
not significant. Mean PONV score in group O was 
(0.04± 0.19) and in group G was (0.02± 0.141), PONV 
score was high in group O but, p value was more 
than 0.05 which was statistically not significant. 
(Table 4, 5).

Complete response was found 82% patients (41 
patients) in group G and 72% patients (36 patients) 
in group O during 24 hours, but the p value was 
more than 0.05. So, it was statistically not significant. 
Thus, our result showed that both the groups were 
equally effective in prevention of PONV in middle 
ear surgery.

In our study during 24 hours, in group G 18% 
patients (9 patients) developed PONV, while 28% 
patients (14 patients) developed PONV in group O. 
So, the incidence of PONV was lesser in group G 
compared to group O but, the p value was more 
than 0.05 which was statistically not significant. 
(Graph 9).

Rescue antiemetic (inj. Metoclopromide 10 mg 
iv slowly) was used 6% patients in group G while 
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16% patients in group O, thus incidence was higher 
in group O compare to group G but, the p value 
was more than 0.05 which was statistically not 
significant. (Graph 10).

Our study showed that 6% patients complained 
of headache in group O and 4% in group G. So, p 
value was more than 0.05 which was statistically 
not significant. 4% patients, developed dizziness 
in both the groups, which was comparable in both 
the groups. So, side effects in both the groups were 
comparable. (Graph 11).

Dabbous A et al2 also found that the combination 
of dexamethasone 8mg with either granisetron 1 
mg or ondansetron 4 mg following induction of 
anesthesia in patients undergoing laparoscopic 
surgery showed no statistically significant 
difference in antiemetic efficacy with minimal side 
effects.5 Thus, our result was in consonance with 
this study.

Similar results was also found by Nethra H. et2 
that granisetron 1 mg and ondansetron 4 mg in 
combination with dexamethasone 8 mg are equally 
effective and safe in decreasing the incidence of 
post operative nausea and vomiting in laparoscopic 
cholecystectomies under general anaesthesia. Thus, 
our result was in consonance with this study.

Similar study by Rakesh bendre et al.1 showed 
that there was no statistically significant difference 
between the two combinations concerning rescue 
antiemetic required or side effects. It also showed 
that there is no statistical difference in two groups 
in late post operative period in terms of PONV and 
in early post operative period in terms of retching 
and vomiting. Thus, our result was in consonance 
with this study.

Gan et al4 was also found similar result with both 
the groups during 0–2 hrs. Thus, our result was in 
consonance with this study.

Our study shows that administration of either 
combination granisetron with dexamethasone or 
ondansetron with dexamethasone were equally 
effective in prevention of PONV with minimal 
side effects in middle ear surgery under general 
anesthesia.

In our study, we observed that the incidence of 
PONV and requirement of rescue antiemetic drugs 
were higher in group O compare to group G. It was 
because of high receptor specificity and potency of 
Granisetron26 but, the p value was more than 0.05. 
So, we concluded that both the groups were equally 
effective and safe in prevention of PONV with 
minimal side effects in middle ear surgery under 
general anesthesia.

Conclusion

We conclude the study of comparison 
of “Ondansetron and Granisetron with 
Dexamethasone as adjuvant for prevention of post 
operative nausea and vomiting [PONV ] in middle 
ear surgery” as follows:

I. Both ondansetron and Granisetron with 
dexamethasone as adjuvant were equally effective 
and safe for prevention of post operative nausea 
and vomiting [PONV ] in middle ear surgery.

II. Requirement of rescue antiemetic was 
comparable in both the groups.

III. Minimal side effects were observed in both 
the groups.

Thus, combination of dexamethasone 8 mg 
with either Granisetron 1 mg or ondansetron 4 
mg is equally effective and safe in prevention of 
post operative nausea and vomiting in middle ear 
surgery under general anesthesia. 
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Abstract

Objective: To study and compare the effectiveness of intravenous dexmedetomidine and esmolol in 
attenuating sympathomimetic response to direct laryngoscopy and endotracheal intubation.

Methods: 100 patients aged between 18 years to 50 years of either sex belonging to ASA class I and II with 
Mallampatti grading I and II posted for various elective surgeries under general anaesthesia were divided 
into two groups. Group D received dexmedetomidine 1 µg/kg and group E received esmolol 2 mg/kg. Heart 
rate, blood pressure and ECG were recorded at baseline, after premedication, after induction, after intubation, 
1,2,3,5 and 10min after intubation.

Results: Heart rate and blood pressure at various intervals were noted and compared between the two 
groups. The attenuation of heart rate was more in dexmedetomidine group than the patients who received 
esmolol.

Conclusion: Dexmedetomidine is safe and more effective than Esmolol in attenuating the haemodynamic 
response to direct laryngoscopy and endotracheal intubation in patients undergoing surgical procedures 
under general anaesthesia.
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Introduction

Direct Laryngoscopy and endotracheal intubation 
are associated with certain cardiovascular 
changes such as hypertension, tachycardia and 
wide variety of cardiac arrhythmias. These 
hemodynamic changes occur due to epipharyngeal 
and laryngopharyngeal stimulation which causes 
reflex increase in sympatho-adrenal activity and 
sympathetic discharge.1,2 Increase in blood pressure 
and heart rate are usually transient, variable and 
unpredictable. These effects are usually of no 
consequences in healthy individuals but it may 

be hazardous in patients with hypertension, 
myocardial insufficiency, pre-eclampsia, 
eclampsia, cerebral hemorrhage etc. To attenuate 
this stress response, various drugs and methods 
have been used3 such as premedicating patient 
with antihypertensive drugs - vasodilator (eg. 
hydralazine), beta blocker (eg. Esmolol, labetalol), 
calcium channel blocker (eg. nifedipine), α-2 agonist 
(clonidine, dexmedetomidine), nitroglycerine 
(intravenous, intranasal spray or sublingual), 
ACE inhibitor (eg. captopril,enalapril), Opioids 
(fentanyl, alfentanyl, sufentanyl), Lignocaine 
(intravenous, spray or gargles), deepen plane of 
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anaesthesia by intravenous induction agent or 
increasing concentration of volatile anaesthetic 
during mask ventilation, decreasing laryngoscopy 
time to less than 15 seconds.
Dexmedetomidine is a highly selective α-2 

adrenergic agonist that has sympatholytic, 
sedative, anxiolytic and analgesic effect.4 Studies 
have shown that dexmedetomidine decreases the 
induction doses of intravenous anaesthetic agent 
and also decreases the intra operative opioid and 
volatile anaesthetic requirements for maintenance 
of anaesthesia.5,6

Esmolol is a cardioselective β adrenergic 
blocker that has an effect with rapid onset and 
short duration. While it inhibits β1 receptors of 
myocardium, it also inhibits β2 receptors of smooth 
muscles of bronchial and vascular walls at higher 
doses.7,8

This study was designed to study and compare 
the effectiveness of intravenous dexmedetomidine 
and esmolol in attenuating sympathomimetic 
response to direct laryngoscopy and endotracheal 
intubation in patients undergoing surgical 
procedures under general anaesthesia.

Aims and Objectives

	 1.	 To study and compare the effectiveness of 
I.V. Dexmedetomidine and I.V. Esmolol in 
attenuating the haemodynamic response 
to direct laryngoscopy and endotracheal 
intubation in patients undergoing surgical 
procedures under general anaesthesia.

	 2.	 To study any side-effects of the drugs in 
intraoperative and postoperative period.

Materials and Methods

After obtaining institutional ethical committee 
approval, this prospective clinical study was 
conducted in the Department of Anaesthesiology, 
at McGann Hospital, Shimoga Institute of Medical 
Sciences, Shimoga. Written informed consent was 
obtained from 100 patients aged between 18 years to 
50 years of either sex belonging to ASA class I and II 
with Mallampatti grading I and II posted for various 
elective surgeries under general anaesthesia at our 
institute. Exclusion criteria were patient refusal, 
patient less than 18 and more than 50 years, ASA 
grade III/IV/V, allergy to any of the anaesthetic 
drug used in the study, patients with hypertension, 
cardiac, renal, hepatic and respiratory diseases, 

patients on medications like hypnotics, narcotics 
or antihypertensive drugs, patients with difficult 
airway and obese patients, history of alcohol or 
drug abuse, pregnant or nursing mother. Study 
population were randomly divided by computer 
generated numbers into 2 groups with 50 patients 
in each group.

Preoperative assessement (PAC)

All the patients underwent a detailed pre 
anaesthetic check-up on the day before surgery 
and all the routine and specific investigations like 
Hemoglobin, Total leucocyte count, Differential 
leucocyte count, Liver function test, Renal function 
test, ECG, X-Ray chest (PA view), Fasting/ 
Random Blood Sugar, Platelet count were done. 
Whenever necessary special tests were carried out. 
The patients were electively kept nil by mouth for 6 
hours before surgery and prior to operation patients 
were explained about the procedure and informed 
consent was taken from patients’ relatives.

After the patient was shifted to the operation 
theatre, standard monitors like ECG, NIBP, 
and pulse oximetry were applied and baseline 
parameters [Spo2, Heart rate (HR), Systolic blood 
pressure (SBP), Diastolic blood pressure (DBP), 
Mean arterial pressure(MAP) were recorded. 
Intravenous line with 18 gauge cannula was 
secured and intravenous fluid was started. Patients 
were pre-medicated with: Inj. Ondansetron 0.15 
mg/kg i.v and Inj. Midazolam 1mg i.v. 1hour prior 
to surgery.

Group D: received Inj. Dexmedetomidine 1 µg/
kg diluted in 20 ml NS injected slowly over 10 min 
before induction.

Group E: received Inj. Esmolol 2mg/kg before 
induction.

All patients were preoxygenated with 100% 
oxygen at 8 lit/min for 3 minutes using Bain’s 
circuit. Patients were induced after giving the study 
drug with Inj. Propofol 1% 2 mg/kg i.v. followed 
by Inj. Suxamethonium 2 mg/kg i.v to facilitate 
endotracheal intubation. Intubation was done 
with an appropriate Portex cuffed endotracheal 
tube after direct laryngoscopy using Macintosh 
blade. After confirming equal bilateral air entry, 
endotracheal tube was fixed and positive pressure 
ventilation was started. Maintenance with 50% 02+ 
50% N2O + sevoflurane + Inj. Vecuronium Bromide 
(0.08 mg/kg loading and 0.01 mg/kg maintenance)
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Monitoring

●	 Heart rate(HR)
●	 Systolic blood pressure(SBP)
●	 Diastolic blood pressure(DBP)
●	 Mean arterial blood pressure(MAP)
●	 Pulse oximetry(Spo2)
All parameters were recorded at following 

stages:
●	 Baseline
●	 After pre-medication
●	 After induction.
●	 After intubation.
●	 At 1,2,3,5 and 10 mins after intubation.
All patients were reversed after onset of 

spontaneous respiration using Inj. Glycopyrrolate 
8µg/kg i.v. and Inj. Neostigmine 0.05 mg/kg i.v. 
After satisfied criteria for extubation, thorough oral 
and endotracheal suction was done and patients 
were extubated. Any prevalence of laryngospasm, 
bronchospasm or desaturation were recorded and 
managed according to standard protocols. Any 
intraoperative complication were recorded and 
managed accordingly.

Patients were shifted to recovery room and any 
immediate postoperative complication e.g. nausea, 
vomiting, shivering, respiratory depression, 
sedation, restlessness, hypotension, bradycardia 
etc were recorded and managed accordingly.

Statistical Analysis

All patients data were recorded in proforma of 
study. Data was expressed as mean values ± 
standard deviation (SD). Quantitative data was 
analysed using t-test and qualitative by chi square 
test. Statistical calculations were carried out using 
Microsoft Office Excel 2010 and Graph Pad Prism 
6.05 (quickcalc) Software (Graph pad software 
inc. La Jalla CA USA). Changes in hemodynamic 
variables from baseline and a comparison of means 
were analysed by paired t-test for each time interval. 
A P-value <0.05 was considered statistically 
significant. P value >0.05 was considered non-
significant.

Observations and Results

100 patients aged between 18 years to 50 years of 

either sex belonging to ASA class I and II posted 
for various elective surgeries under general 
anaesthesia at our institute were randomly selected 
and divided by computer generated numbers into 2 
groups with 50 patients in each group.

Group Drug Dose
D Dexmedetomidine 1µg/kg in 20 ml NS Over 

10 minutes i.v.
E Esmolol 2mg/kg i.v.

Table 1: Demographic Data.

Group D E
Age (Years) Mean ± Sd 38.8±11.78 34.03±12.39

Sex Male- 28 Male- 26
Female- 22 Female- 24

Weight (Kgs)
Mean ± Sd 65.96±9.03 62.26±6.15

No statistically significant difference was found between the 
groups (p>0.05).

Table 2: Comparison of changes in Mean HEART RATE between 
the two groups.

Heart rate D E P Value
Mean ± SD Mean ± SD DE

Baseline 84.56 11.2 86.53 13.35 0.5382
After premed 80.26 11.46 81.96 9.81 0.5395
After induction 81.46 10.96 83.96 11.81 0.3989
After intubation 87.36 8.91 94.06 12.35 0.0192
1 min after 
intubation

88.23 8.42 95.5 14.5 0.0209

2 min after 
intubation

85.73 9.42 93.6 12.98 0.0094

3 min after 
intubation

82.23 8.99 89.66 13.08 0.013

5 min after 
intubation

81.56 8.51 87.96 13.57 0.0327

10 min after 
intubation

78.06 8.17 82.3 12.22 0.1196

Graph 1: Changes in mean heart rate.
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Table 3: Comparison of changes in Mean Sbp (Systolic Blood 
Pressure) ± S.D. between the two groups.

Systolic blood 
pressure

D E P 
Value

Mean ± SD Mean ± SD DE
Baseline 125.73 9.77 126.7 10.18 0.7079
After premed 125.1 9.32 124.86 7.89 0.9146
After induction 124.9 11.44 122.46 7.8 0.3384
After intubation 128.93 11.52 135.46 10.98 0.0284
1 min after 
intubation

129.76 12.29 135.86 10.07 0.0398

2 min after 
intubation

125.9 12.28 133.4 8.68 0.0083

3 min after 
intubation

122.26 12.33 130.66 8.35 0.0031

5 min after 
intubation

118.36 11.42 124.2 8.31 0.0273

10 min after 
intubation

117 8.97 120.7 8.67 0.1097

Graph 2: Changes in mean SBP.
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Table 4: Comparison of Changes in Mean DBP (Diastolic Blood 
Pressure) ± S.D. between the two groups.

Diastolic 
blood 

pressure

D E P 
Value

Mean ± SD Mean ± SD DE
Baseline 78.9 8.01 80 7.99 0.5964
After 
premed

79.06 6.78 78.93 6.93 0.9417

After 
induction

78.23 9.1 77.63 5.97 0.7638

After 
intubation

84 8.11 88.83 6.1 0.0116

1 min after 
intubation

82.16 9.23 87.03 5.44 0.0157

2 min after 
intubation

79.73 8.57 85.2 3.88 0.0023

3 min after 
intubation

74.56 11.64 82.1 5.1 0.0012

5 min after 
intubation

72.2 9.75 78.16 5.65 0.0053

10 min after 
intubation

71.8 9.89 76.3 6.25 0.0395

Graph 3: Changes in mean DBP.
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Table 5: Comparison of changes in Mean of MAP (Mean Arterial 

Pressure) ± S.D. between the two groups.

Mean arterial 
blood 

pressure

D E P 
Value

Mean ± SD Mean ± SD DE
Baseline 94.5 7.93 95.26 8.13 0.7153
After premed 94.33 7.27 94.03 6.55 0.8672
After 
induction

93.76 9.41 92.5 5.61 0.5312

After 
intubation

98.96 8.14 104.46 6.53 0.0055

1 min after 
intubation

98.03 9.15 103.4 5.62 0.0082

2 min after 
intubation

95.1 9.22 101.3 4.44 0.0016

3 min after 
intubation

90.43 11.5 98.3 4.89 0.0011

5 min after 
intubation

87.63 9.56 93.5 5.69 0.0054

10 min after 
intubation

86.9 8.86 91 5.98 0.04

Graph 4: Changes in mean MAP.
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Table 6: 

Side Effects and Compications D E
Intraoperative
Bradycardia -- --
Hypotension -- --
Arrhythmia -- --
Bronchospasm -- --
POSTOPERATIVE
Bradycardia/tachycardia -- --
Hypotension/Hypertension -- --
Arrhythmia -- --
Respiratory depression -- --
Bronchospasm -- --
Vomiting -- --

Discussion

Cardiovascular response to laryngoscopy and 
endotracheal intubation has always become a 
challenge for anaesthesiologists. Cardiovascular 
response may occur in form of hypertension, 
tachycardia and different types of arrhythmias. 
These effects may prove disastrous in patients 
of hypertension, myocardial insufficiency, pre-
eclampsia, eclampsia, cerebral hemorrhage etc.9,10 
High incidences of myocardial ischemia- infarction, 
cardiac arrhythmia, acute LVF and cerebrovascular 
accidents following intubation in patients with 
hypertension were reported in study by C. Prys-
Roberts et al (1971).11 As discussed earlier, various 
drugs and techniques have been tried to attenuate 
this hemodynamic response to laryngoscopy and 
tracheal intubation. In our study we compared 
the effects of Dexmedetomidine and Esmolol 
in attenuating the hemodynamic response to 
laryngoscopy and tracheal intubation. For this 
study 100 patients aged between 18 years to 60 
years of either sex belonging to ASA class I and II 
posted for various elective surgeries under general 
anaesthesia were selected randomly after applying 
inclusion and exclusion criteria. These patients 
were divided into 2 groups of 50 patients each.

Group D: Dexmedetomidine 1µg/kg in 20 ml NS 
over 10 minutes i.v.

Group E: Esmolol 2mg/kg i.v.
Both groups were comparable in age, sex and 

body weight as shown in Table 1, 2 and 3 and there 
was no statistically significant difference between 
these three groups.

Hemodynamic Parameters

(A) Heart Rate (Hr): As shown in Table 4, baseline 

values of mean Heart rate were comparable 
between two groups with no statistically significant 
difference (P>0.05). Changes in heart rate after 
giving study drug and after induction were also not 
statistically significant between any of the group.
(P>0.05). Heart rate increased after intubation and 
increase was more in group E (94.06±12.35) and 
in group D (87.36±8.91). Maximum rise in heart 
rate was seen after 1 minute of intubation (Group 
D – 88.23±8.42, Group E – 95.5±14.50). Heart rate 
started to return to baseline values after 2 minute 
in group D and after 5 minutes in group E. Between 
group D and group E changes in heart rate was 
statistically significant after intubation and till 5 
minutes after intubation. Thus our study suggests 
that Dexmedetomidine provides more significant 
attenuation of heart rate than Esmolol after 
laryngoscopy and tracheal intubation. Srivastava 
V. et al,12 concluded that Dexmedetomidine provide 
better control of heart rate after laryngoscopy and 
intubation than Esmolol. Thus result of our study 
correlates with studies conducted by Srivastava 
V. et al.12 Kharwar et al.9 observed that there was 
a more decrease in pulse rate from baseline in the 
dexmedetomidine group as compared with the 
esmolol group from baseline after induction. At 1 
min after intubation, they observed an increase in 
heart rate from baseline in the esmolol group and 
decrease from baseline in the dexmedetomidine 
group. While in our study heart rate increased from 
baseline after intubation in both dexmedetomidine 
and esmolol receiving patients.

(B) Systolic Blood Pressure(Sbp): As shown in table 
5, baseline values of mean SBP were comparable 
between two groups with no statistically significant 
difference (P>0.05). Changes in SBP after giving study 
drug and after induction were also not statistically 
significant between any of the group(P>0.05). SBP 
increased in all groups after intubation and increase 
was more in group E (135.46±10.98mmHg) and less 
in group D (128.93±11.52mmHg). In both groups 
maximum rise in SBP was seen after 1 minute of 
intubation (Group D-129.76±12.29mmHg, Group 
E-135.86±10.07mmHg). SBP started to return to 
baseline values after 2 minute in group D and 
after 3 minutes in group C. Between group D 
and group E changes in SBP was statistically 
significant after intubation and till 5 minutes 
after intubation. (P<0.05). Thus this data indicates 
that Dexmedetomidine controls rise in SBP after 
laryngoscopy and tracheal intubation more 
effectively than Esmolol.

Reddy S. et al13 showed that mean SBP levels 
were significantly controlled by Dexmedetomidine 
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as compared to Esmolol after intubation. Thus 
results of our study is comparable with studies 
conducted by Reddy S. et al.

(C) Diastolic Blood Pressure (DBP): As shown 
in Table 6, baseline values of mean DBP were 
comparable between two groups with no 
statistically significant difference (P>0.05). 
Changes in DBP after giving study drug and after 
induction were also not statistically significant 
between any of the group (P>0.05). DBP increased 
in all groups after intubation and increase was 
more in group E (88.83±6.10mmHg) and lesser 
in group D (84±8.11mmHg). Maximum rise in 
DBP was seen after intubation in all the groups. 
DBP started to return to baseline values after 2 
minutes in group D and after 3 minutes in group 
E. Between group D and group E changes in DBP 
was statistically significant after intubation and 
till 10 minutes after intubation.(P<0.05). Thus our 
study shows that Dexmedetomidine attenuates rise 
in DBP after laryngoscopy and tracheal intubation 
more effectively than esmolol. Srivastava V. et 
al,12 showed that the use of both esmolol and 
dexmedetomidine were effective in decreasing 
the hypertensive response to laryngoscopy and 
intubation though the use of dexmedetomidine 
was more effective for same. Jain V. et al14 observed 
that the preinduction mean DBP values were 
statistically significantly different between the 
two groups of Dexmedetomidine and Fentanyl. 
(P < 0.05). Postinduction mean DBP showed a 
comparable increase, which was statistically not 
significant. Post laryngoscopic comparison of the 
mean DBP values showed a statistically significant 
variation in mean DBP values at 1,2,5,10, and 15 
min, demonstrating better suppression of the 
pressor response to intubation in patients receiving 
Dexmedetomidine. In our study we observed that 
DBP were not significant pre-induction but was 
significant after intubation and after 1,2,3,5,10 
minutes after intubation.

(D) Mean Arterial Pressure (Map): Baseline values of 
mean MAP were comparable between two groups 
with no statistically significant difference (P>0.05). 
Changes in MAP after giving study drug and after 
induction were also not statistically significant 
between any of the group (P>0.05). MAP increased 
in all groups after intubation and increase was more 
in group E (109.1±7.99 mmHg) and lesser in group 
D (98.96±8.14 mmHg). Maximum rise in MAP was 
seen after intubation in all the groups. MAP started 
to return to baseline values after 2 minutes in group 
D, after 5 minutes in group E. Between group D 
and group E changes in MAP was statistically 

significant after intubation and till 10 minutes after 
intubation. (P<0.05) Hence this study demonstrates 
that Dexmedetomidine is better than Esmolol in 
attenuating rise in MAP after laryngoscopy and 
tracheal intubation. Jain V.et al14 did a comparison 
between the two groups of Dexmedetomidine 
and esmolol which showed that there was no 
statistically significant difference between the 
mean baseline MAP values of the two groups. The 
post laryngoscopic mean MAP values showed 
a statistically significant difference between the 
two groups, with intravenous dexmedetomidine 
group at 1,2,5,10, and 15 min demonstrating better 
suppression of the pressor response to intubation. 
Thus results of our study are comparable with 
studies conducted by Gupta S,Tank P15 and Jain 
V.et al.14 Gogus N. et al,16 showed that esmolol 
was more effective than dexmedetomidine in 
prevention of the increases in systolic, diastolic and 
mean arterial pressures following endotracheal 
intubation. On the other hand, dexmedetomidine 
was more effective than esmolol in preventing the 
increase in heart rate which differs from our study 
which shows that Dexmedetomidine is better than 
Esmolol in controlling both heart rate and SBP,DBP 
and MAP.

Mean Oxygen saturation remained above 98% in 
all the groups. Changes in oxygen saturation was 
not statistically significant (P>0.05) between any of 
the groups at any point of time interval.

Side Effects and Complication

In our study, No intraoperative bradycardia, 
hypotension, arrhythmias, bronchospasm or 
postoperative vomiting, respiratory depression, 
bronchospasm, bradycardia/tachycardia, 
hypotension/hypertension, arrhythmias or any 
other side effects or complication were observed in 
any of the groups.

Summary and Conclusion

This study was designed to study and compare the 
effectiveness of intravenous dexmedetomidine and 
esmolol in attenuating sympathomimetic response 
to direct laryngoscopy and endotracheal intubation 
in patients undergoing surgical procedures under 
general anaesthesia. It is concluded that there was 
an increase in the heart rate , systolic blood pressure, 
diastolic blood pressure and mean blood pressure 
during laryngoscopy and post endotracheal 
intubation in both the groups but Dexmedetomidine 
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produces more significant attenuation of rise in 
heart rate, systolic blood pressure, diastolic blood 
pressure and mean arterial pressure as compared 
to Esmolol. No serious side effects or complications 
were found in any of the study groups.

Dexmedetomidine is safe and more effective than 
Esmolol in attenuating the haemodynamic response 
to direct laryngoscopy and endotracheal intubation 
in patients undergoing surgical procedures under 
general anaesthesia.
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Abstract

Background: The control of cancer pain still is a significant problem in patients undergoing major oncological 
surgical procedures. The use of high dose opioids has resulted in multiple side effects. The present study 
was carried out to analyze the effectiveness of a 5% lidocaine patch in patients with cancer pain undergoing 
mastectomy. 

Methods: This was a prospective randomized control trial. Sixty patients were included in the study. Group 
A patients have 5% lidocaine patch applied, and in Group B, a placebo patch was used. Demographic profile, 
the severity of pain score, and opioid requirement, at the beginning and conclusion of the treatment, patients’ 
impression, drug-related side effects all were noted. 

Results: 60 patients took part in the study, with fourteen days mean follow up. The Mean Verbal Numerical 
Scale (VNS) score was 3.5 in Group A and 6.76 in Group B at Day 1(P=0.00), and VNS Score was 4.06 in Group 
A and 7.3 in Group B at Day 5(P=0.00). At days 10 and 14, both the groups had no statistically significant 
difference in pain score. The opioid requirement in group A was significantly less, the average being 636.67 
mg and in Group B being 2123.34 mg. 

Conclusions: 5 % lidocaine patch was found to be useful for short period management of neuropathic pain 
along with allodynia derived from a painful scar. But its long term usefulness is yet to be validated.

Keywords: Cancer Pain; Lidocaine; Nociceptors; Mastectomy; Neuralgia; Allodynia; Pain Assessment; 
Opioid.
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Introduction

Cancer patients commonly experience pain 
ranging from 30% in the early stages to 90% at 
advanced stages.1 Treatment of such pain remains 
a challenge. Cancer pain results from multiple 
interactions between the central and peripheral 
nervous system, cancer cells, and the immune 
system.2,3 Local immune cells, along with cancer 
cells, secrete a range of substances that stimulate the 
pain receptors/nociceptors. Neuropathic pain is an 
area that is often ignored in patients undergoing 

cancer treatment as well as post-treatment when 
the patient is on follow up. 

In a multicentre international survey, neuropathic 
mechanisms were seen in 40% of the patients with 
cancer pain.4 On using the Edmonton Staging 
System in palliative care services, 17% incidence 
of neuropathic pain was seen in cancer patients.5 
This type of pain is described by the character of 
burning pain, hyperalgesia, and paroxysmal pain. 

Post-mastectomy pain syndrome (PMPS) is a 
condition with a chronic pain that is neuropathic in 
nature and occurs following surgery. 
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The neuropathic pain brings in many complex 
challenges for the treating physician, and also, in 
addition to the family and caregivers, the patients 
undergo anxiety, distress, and frustration. The 
treatment options at present include opioids, 
tramadol, and other drugs, blocks, stimulators, and 
intrathecal catheters.6 Opioids have been widely 
used in cancer pain, and despite constipation and 
respiratory problems, it also has issues like addiction. 
Tricyclic antidepressants and anticonvulsants have 
been used for neuropathic pain as first-line drugs.7,8 
Since the early 1990s, opioids have been successfully 
used for neuropathic pain and has established itself 
as an option for moderate-to-severe cancer pain.9,10

Management of neuropathic pain remains 
a challenge for cancer patients who have been 
exposed to multiple drugs.11 To date, there are very 
few studies carried out to focus on other newer 
options to deal with post-mastectomy neuropathic 
pain, in spite of it being an area of concern.

5% lidocaine plaster (LP5) is recommended 
for localized neuropathic pain, but evidence in 
postsurgery neuropathic pain is missing. Thus, 
in the present study, we compared the efficacy of 
lidocaine 5% patches with a placebo patch in post-
mastectomy patients.

Material and Methods

The study was conducted in the tertiary care center 
in Pain and Palliative care OPD and Ward by the 
Department of Anesthesia. The Good Clinical 
Practice standards and the ethical principles, 
according to the Helsinki Declaration, were 
followed. Our study followed the CONSORT 
recommendations. After approval from the 
Institutional Ethical Committee, 68 patients of 
breast cancer post-mastectomy were included in 
the study. Informed written consent was taken 
from all patients included in the study. A sample 
size of 46 patients was required for this placebo-
controlled parallel-design study. With a 20% drop 
out rate, a total of 56 cases were sufficient to close 
the study; however, 68 subjects were enrolled. 

Patients were randomized into two groups using 
a computer-generated random number sequence. 
One being test group, Group A, which received 
5% lidocaine patch and the other control Group B 
which received a placebo patch. Informed written 
consent was taken from all the participants. 

Inclusion criteria included females ranging from 
the age of 18 to 65 yrs with mastectomy and visited 
the outpatient department with complaints of pain. 

The patient had undergone mastectomy for early 
and advanced stages of breast cancer by a surgeon 
who had comparable surgical skills. To be included 
in the study, the patient should have been on one 
analgesic, such as paracetamol at therapeutic dose 
before the addition of the patch, and the pain score 
had to be > 4/10 on the Verbal Numerical Score 
(VNS). The patients with advanced breast cancer 
and ASA grade 3 and 4 were excluded from the 
study. 5% lidocaine patch was used in Group A, 
and a placebo patch in Group B. Maximum of 3 
patches was allowed to be used by the patients at 
the scar site for 12 hours each day. The painful scar 
was found to be the main cause of pain in these 
patients. The patients were followed up in day one 
that is the next day after patch application, on day 
5, day ten and day 14. 

The primary objective was to study the short 
term efficacy of a 5% lidocaine patch for cancer 
pain. Patients’ perception of the treatment and 
adverse effects of 5% lidocaine patch evaluation 
was the secondary objective. Demographic data, 
variable relating to the severity of the pain using 
Numerical Verbal Score (VNS), the concomitant 
opioid requirement in both groups, i.e., 
breakthrough pain, patients’ subjective perception, 
and treatment-related side effects were all recorded. 
The patient perception was assessed with a simple 
question and answer like “Have you noticed any 
improvement in the pain since the treatment with 
the patch?” with the response categories of “none,” 
“mild,” or “significant.” VNS was used to assess 
the severity of pain by giving score “0” for no pain 
at all and score “10” for worst imaginable pain. 
Opioid dose modification was allowed, but a dose 
of co-analgesics had to be the same. 

Statistical Analysis was done using Stata 11.1 
software and t-test and chi-square test. Mean and 
Standard deviation was calculated for quantitative 
variables, and the percentage was used for 
categorical variables. 

Results

There were 68 patients willing to participate in 
the study. Out of these, four were excluded in the 
initial phase as two patients did not meet inclusion 
criteria, while two did not give consent. The rest 
(n = 64) were randomized and allocated to the 
two different intervention groups (Groups A and 
B), with proper allocation concealment in place  
(n = 32 each). The interventions were applied to the 
cases and followed up. In group A, two patients 
were lost to follow up, so n=30. However, in group 
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B, one patient was excluded from the study due 
to the need for hospitalization, and one was lost 
to follow n=30. Thus, a total of 60 patients were 
analyzed (n = 30 in each group). Details have 
been summarized in the CONSORT flow diagram  
(Fig. 1). The average age of the patients in both 
groups was similar and statistically, not significant. 
Even the ASA grade was similar and non-
significant. This ensures that randomization had 
been done correctly, and there is no selection bias. 
The Mean Verbal Numerical Scale (VNS) score 
was 3.5 in Group A and 6.76 in Group B at Day 

1(P=0.00), and VNS Score was 4.06 in Group A and 
7.3 in Group B at Day 5(P=0.00). At days 10 and 14, 
the pain scores were almost comparable average 
being 7.3 and 8.06, respectively, in Group A and 
7.6 and 8.1, respectively, in Group B (Table 1). The 
opioid requirement in group A was significantly 
less, average daily tramadol requirement being 
636.67 mg Group B being 2123.34 mg. 63.66 % of 
patients were satisfied with the therapy in Group A  
(Table 2). Patients did not report any local site 
adverse effect or any systemic misadventure. 

Fig. 1: Consort Flow Chart.

Fig. 2: Graph Box showing VNS in both Groups.

Sushree Das, Nupur Moda, Madhusmita Patro / Effectiveness of 5% Lidocaine Patch in Post Mastectomy 
Cancer Pain – A Randomized Controlled Trial
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Table 1: Mean VNS in both Groups.

Group A Group B P Value
VNS at day 1 3.5 6.76 0.0000 
VNS at day 5 4.06 7.3 0.0000 
VNS at day 10 7.3 7.6 0.1240 
VNS at day 14 8.06 8.1 0.4473 

Table 2: Mean Opioid Requirement and Patient Satisfaction.

Group A Group B P Value
Tramadol requirement 636.67 mg 2123.34 mg 0.0000 
Patient satisfaction 63.66 % 38.5 % 0.0000

Discussion

To date, there are not many randomized trials 
showing the efficacy of 5% lidocaine patch for these 
painful scars. 5% lidocaine patch showed short term 
effectiveness in this study for neuropathic cancer 
pain, derived from the painful scar. In patients with 
allodynia, the mechanism of symptomatic relief 
with lidocaine patch has not been understood. 
Lidocaine acts by blocking the abnormally 
functioning sodium channels in nociceptors of the 
skin, thus decreasing the ectopic discharges. 

The result of our study is similar to the 
nonrandomized study by Cristina Garzón-
Rodríguez et al.12 Only three patients required 
an interventional anesthetic technique during 
the follow-up period in their study. The authors 
stressed the role of the selection of patients having 
neuropathic pain, which should be well localized, 
superficial, and have allodynia or hyperalgesia 
occurring from both painful scars. We studied 
patients who had neuropathic pain secondary to 
post-mastectomy. Ours was a randomized placebo-
controlled trial, which clearly showed improvement 
in pain score by application of a 5 % lidocaine patch.

Julia Ann Fleming et al.13 also conducted a 
retrospective study for the role of lidocaine patch in 
neuropathic pain. No analgesic effect or benefit was 
seen in 45% of the patients. The potent benefit was 
seen in 35% of patients with persistent postsurgical 
pain. 

The VNS was used to assess the severity of pain, 
but no scale was used for the Analysis of emotional 
stress, quality of sleep, and interference with daily 
activity. This is one limitation of the study. 

Optimum duration of treatment with patch also 
lacks consensus. Fleming et al. proposed the use of 
the patch for at least ten days before labeling it as 
nonbeneficial.13 Cheville et al. used the patch for 
four weeks but did not find its usefulness in the 
reduction of pain intensity.14 

The safety of the patch was taken into account 
for the study. Levels in the blood are minimal when 
three patches are used for 12 hours a day. Only 
1/10th of the concentration required in cardiac 
arrhythmias for lidocaine is reached.15 As reported 
in various studies,11-14 the withdrawal of patients 
from our study could not be attributed to any 
adverse events due to the use of the drug. 

Conclusion

To conclude, we can say that a 5% lidocaine patch 
is helpful for short term pain, but for a longer 
duration, its role is still to be validated. Further trials 
are required for its role in long term management 
of neuropathic pain in cancer patients.
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Abstract

Context: The study was designed to compare the characteristics and hemodynamic effects subclavian central 
venous catheterisation done under spontaneous respiration versus mechanical ventilation. 

Aims: To compare the characteristics and hemodynamic effects of infraclavicular subclavian central venous 
catheterisation done under spontaneous respiration versus mechanical ventilation.

Settings and Design: prospective cross-sectional study.
Methods and Material: A prospective randomised cross-sectional study was undertaken in 100 patients 

requiring subclavian venous catheterisation. They were randomised by computer generated random 
number table to receive the venous cannulation either during spontaneous or mechanical ventilation. 
The characteristics i.e success or failure, successful cannulation in first attempt, number of attempts, time 
taken ; and hemodynamic effects i.e heart rate, systolic blood pressure, diastolic blood pressure and mean 
arterial pressure were measured in patients with spontaneous respiration and with mechanical ventilation. 
Hemodynamic variables were measured every 2 minutes till successful catheterisation and till 10 minutes 
after successful catheterisation.

Statistical analysis used: Statistical Package for Social Sciences (SPSS) version 21.0.
Results: The demographic variables were comparable in both the groups. Failure to cannulate occurred 

in total of 8 patients and were comparable among the groups. Successful catheterisation in first attempt was 
possible in 66% patients breathing spontaneously versus 72% in mechanically ventilated patients (p=0.517). 
Time to successful catheterisation were also comparable between groups (145.42 ± 56.54 secvs 133.38 ± 36.78 
sec, p = 0.582). Heart rate variability >20% of baseline occurred in 22% vs 4% in spontaneously breathing and 
mechanically ventilated patients ( p = 0.015 ). The systolic, diastolic and MAP were comparable between the 
groups.

Conclusions: The characteristics of infraclavicular subclavian central venous catheterisation are similar 
regardless of mechanical ventilation and spontaneous respiration. The infraclavicular subclavian venous 
catheterisation done under spontaneous respiration may result in significant heart rate variability.
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Keymessages: The characteristics of infraclavicular subclavian central venous catheterisation are similar 

regardless of mechanical ventilation and spontaneous respiration. The infraclavicular subclavian venous 
catheterisation done under spontaneous respiration may result in significant heart rate variability.
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Introduction

Central venous catheterization is an integral part 
of invasive monitoring and management. It’s used 
by anaesthesiologists, intensivists and physicians. 
Central venous catheters allow measurement 
of central venous pressure, delivery of fluids, 
medication and nutritional support.1–3 Central 
venous catheterisation decreased the need for open 
cut down procedures and associated morbidity. 
Studies reported prevalence of central venous 
catheterisation range from 32% to 80%.4,5

The subclavian vein is commonly used for 
central venous catheterization both for short- and 
long-term use. Advantages of using the subclavian 
vein for central venous access over other routes 
include consistent surface anatomic landmarks and 
vein location, its large diameter (1–2 cm), absence 
of valves, ability to remain patent in a relatively 
constant position and the ease of insertion in trauma 
patients with suspected cervical spine injury.6–9 In 
addition, the Subclavian vein carries the lowest rate 
of catheter related infections and thrombosis and is 
associated with lesser patient discomfort, especially 
on long-term basis.10–11

Multiple percutaneous pricks tend to increase the 
failure and complication rate, Studies suggest that if 
a central vein is not accessed rapidly within the first 
two venepuncture’s, failures and complications are 
likely to increase.12,13

There is a belief that during lung deflation the 
lung apex to move downward and increases the 
distance from the subclavian vein to pleura and 
lesser chance of mechanical complications. Recent 
studies shows that success and complication rates 
were similar regardless of mechanical ventilation 
and the distance from the subclavian vein to the 
pleura did not change after full expiration.14–16

Subjects and Methods

After the approval of hospital ethics committee and 
written informed consent, 100 adult patients were 
enrolled into a prospective, cross-sectional study. 
Adult patients (18–65 years) requiring central venous 
catheterisation of either sex with BMI 18.5 to 29.9 
kg/m2 were included. Patients with infection over 
skin puncture site, history of clavicle or shoulder 
fracture, anatomical abnormality of clavicle or chest 
wall, diaphragmatic dysfunction history of COPD, 
pneumothorax, pleural effusion and significant 
lung parenchymal pathology (Tuberculosis, 
pneumonia etc.), prior catheterization or attempted 

catheterization on same side, prior major surgery 
(Mastectomy, neck dissection, axillary dissection 
or thoracotomy, radiotherapy or burns of the 
area, deranged coagulation profile, history of 
bleeding disorders were excluded from the 
study. Randomisation was achieved by computer 
generated random number table. Subjects were 
randomized to one of the two groups of 50 patients 
each, Group S (Patients on spontaneous respiration) 
and Group M (Mechanically ventilated patients). 
In pre anaesthetic evaluation, the following data 
were recorded before insertion of central venous 
catheter, demographic characteristics (name, 
age, gender, height and weight), detailed clinical 
history,complete general physical and systemic 
examination, pre-operative ECG, pre-operative 
chest X-ray (PA View), complete hemogram 
(Hemoglobin, Total leucocyte count, differential 
leucocyte count, hematocrit, red blood cell count, 
platelet count), coagulation profile (bleeding time, 
clotting time, PT/INR, aPTT) and examination 
of site of insertion. The procedure, its benefits, 
complications and major risks involved were 
explained to the patient. Thereafter, written 
informed consent of the patient or relative was 
taken. Patient was then brought to operation theatre 
and standard monitors were attached. Baseline 
readings were recorded, an 18 gauge intravenous 
line was established. Anaesthesia machine was 
checked before proceeding further.

In spontaneous respiration group patient was 
laid supine, a small roll was placed between 
shoulder blades to expose the infraclavicular 
area, comfortable head ring was placed beneath 
patient head, patient was placed in 20 degree 
trendelenburg position, patient’s head turned 
to left side, patient’s eyes were covered with soft 
eye padding and appropriate size venturi mask 
was applied. Patient was sedated using fentanyl 
(1 microgram/kg) intravenously and midazolam 
(0.015 mg/kg) intravenously. Checked materials 
in the catheterisation trolley, sterilized the field 
with povidone iodine and spirit, prepared the 
equipments, flushed all ports, attached the three way 
stop cocks to the ports and landmarks for insertion 
was identified (1 cm inferior to the midpoint of 
clavicle). After sterile preparation, infiltration of 
local anaesthesia (5–8 ml 2% preservative free 
lignocaine) given at the site of needle insertion. 
Subclavian central venous catheterisation done by 
modified seldinger technique.

In mechanical ventilation group, patient was 
given fentanyl (1 microgram/kg) intravenously and 
midazolam (0.015mg/kg) intravenously. General 
anaesthesia was induced with propofol 2 mg/kg, 
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0.1 mg/kg vecuronium and maintained with 1–2% 
end tidal sevoflurane concentration in 50% oxygen 
and 50% nitrous oxide. Tracheal intubation was 
done 3 minutes after giving vecuronium. Patient 
was mechanically ventilated during the procedure 
by using volume control mode with a tidal volume 
of 8 mL/kg, respiratory rate of 12/min, inspiration: 
expiration ratio of 1:2 without PEEP. In the mechanical 
ventilation group, catheterization was performed 
without interruption of mechanical ventilation.

Statistical analysis

Categorical variables were presented in number 
and percentage (%) and continuous variables were 
presented as mean ± SD and median. Normality 
of data was tested by Kolmogorov-Smirnov test. If 
the normality was rejected then non parametric test 
was used. Quantitative variables were compared 
using Independent t test/Mann-Whitney Test 
(when the data sets were not normally distributed) 
between the two groups. Qualitative variables were 
correlated using Chi-Square test/Fisher’s exact test.

A p value of < 0.05 was considered statistically 
significant.

Results

100 patients divided into group s and group m 
were studied over a period of 1 year. There was no 
significant difference in age, age distribution, sex and 
bmi between the groups with the above characteristics 
normally distributed in our sample (Table 1).
Table 1: Comparison of two groups based on age.

Age Group S Group M p- 
value Significance

Sample size 50 50 0.405 No
Mean ± SD 45.16 ± 11.67 43.02 ± 12.49
Median 45 45
Min-Max 22–65 23–65
Inter quartile 
Range

35 – 55 32 – 50

Group S Group M

Age

M
ea

n 
V

al
ue

s

45.16

43.02

39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00

Fig. 1: Comparison of two groups based on age.

Both groups were comparable with respect to age (p value - 
0.405) showing no statistical difference between two groups 
(Table 1/Fig. 1).
Table 2: Comparison of two groups based on age distribution.

Age 
distribution

 Group Total p- 
value

Significance

Group 
S

Group  
M

21–30 16% 20% 18.00%

0.714 No

31–40 20% 28% 24.00%
41–50 28% 28% 28.00%
51–60 26% 18% 22.00%
>60 10% 6% 8.00%

Total 100.00% 100.00% 100.00%
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Fig. 2: Comparison of two groups based on age distribution.

Both groups were comparable with respect to distribution of age 
(p - value 0.714) showing no statistical difference between two 
groups.(Table 2/Fig. 2). 

Table 3: Comparison of two groups based on sex.

Sex Group  
S

Group  
M Total p- 

value Significance

Male 52.00% 56.00% 54.00%
0.688 NoFemale 48.00% 44.00% 46.00%

Total 100.00% 100.00% 100.00%
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Fig. 3: Comparison of two groups based on sex.

Both groups were comparable with respect to gender (p value 
– 0.688) showing no statistical difference between two groups. 
(Table 3/Fig. 3).

Table 4: Comparison of two groups based on Body Mass Index.

 BMI Group S Group M p- 
value Significance

Sample size 50 50
Mean ± SD 23.03 ± 2.19 22.72 ± 1.8
Median 23.12 22.71
Min-Max 19.22–27.41 19.05–27.12
Inter 
quartile 
Range

21.320 – 
24.450

21.560 – 
23.610
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Fig. 4: Comparison of two groups based on Body Mass Index.

Both groups were comparable with respect to BMI (p value - 0.436) showing no statistical difference between two groups. 
(Table 4/Fig. 4).

Table 5: Comparison of two groups based on success/failure of the procedure.

Success/Failure Group Total p-value Significance
Group S Group M

Successful catheterisation 45 (90.00%) 47 (94.00%) 92 (92.00%)
0.715 NoFailed catheterisation 5 (10.00%) 3 (6.00%) 8 (8.00%)

Total 50 (100.00%) 50 (100.00%) 100 (100.00%)
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Fig. 5: Comparison of two groups based on success/failure of the procedure.

The success and failure rates were comparable in both the groups (p value – 0.715) with no statistical difference between 
the groups. (Table 5 / Fig. 5).

Table 6: Comparison of two groups based on success in first attempt.

Success in 1st attempt Group Total p- value Significance
Group S Group M

Yes 33 (66.00%) 36 (72.00%) 69 (69.00%)
0.517 NoNo 17 (34.00%) 14 (28.00%) 31 (31.00%)

Total 50 (100.00%) 50 (100.00%) 100 (100.00%)
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Fig. 6: Comparison of two groups based on success in first attempt.
Success rate for the procedure in first attempt was comparable between the groups (p-value -0.517) with no statistical 
difference. (Table 6 / Fig. 6).
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Table 7: Number of attempts made for successful catheterisation.

No. of attempts Group S Group M p-value Significance
Sample size 45 47

0.521 No
Mean ± SD 1.31 ± 0.56 1.23 ± 0.48
Median 1 1
Min-Max 1–3 1–3
Inter quartile Range 1 – 2 1 – 2
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Fig. 7: Number of attempts made for successful catheterization.
Number of attempts required for the successful cannulation in both groups were comparable(p-value – 0.521) with no statistical 
difference (Table 7 / Fig. 7).

Table 8: Comparison of two groups based number of attempts.

No. of attempts Group Total p-value Significance

Group S Group M
1 33 (66.00%) 37 (74.00%) 70 (70.00%)

0.774 No

2 10 (20.00%) 9 (18.00%) 19 (19.00%)

3 2 (4.00%) 1 (2.00%) 3 (3.00%)

Failure 5 (10.00%) 3 (6.00%) 8 (8.00%)

Total 50 (100.00%) 50 (100.00%) 100 (100.00%)
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Fig. 8: Comparison of two groups based number of attempts.
Number of attempts required for the successful catheterisation in both groups were comparable (p-value = 0.774) with no statistical 
difference. (Table 8 / Fig. 8).
Table 9: Time taken for successful catheterisation between two groups.

Time taken (Sec) Group S Group M p-value Significance
Sample size 45 47

0.582 No

Mean ± SD 145.42 ± 56.54 133.38 ± 36.78

Median 128 120

Min-Max 78–324 85–238

Inter quartile Range 103.500 – 177.250 108.250 – 145
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Fig. 9: Time taken for successful catheterisation between two groups.

Time taken for the procedure between the groups was comparable (p value – 0.582) showing no statistical difference (Table 9 / Fig. 9).
Table 10: Comparison of the groups based on heart rate.

Heart Rate Group Total p-value Significance
Group S Group M

Variation less than 20% baseline value 39 (78.00%) 48 (96.00%) 87 (87.00%) 0.015 Yes
Variation greater than 20% baseline value 11 (22.00%) 2 (4.00%) 13 (13.00%)
Total 50 (100.00%) 50 (100.00%) 100 (100.00%)
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Fig. 10: Comparison of the groups based on heart rate.
Heart rate variation was found to be higher in group S than group M which is statistically significant (p-value - 0.015) (Table 10/Fig. 10).
Table 11: Comparison of groups based on systolic blood pressure.

Systolic BP Group Total p-value Significance
Group S Group M

Variation less than 20% baseline value 42 (84.00%) 47 (94.00%) 89 (89.00%) 0.200 No
Variation greater than 20% baseline value 8 (16.00%) 3 (6.00%) 11 (11.00%)
Total 50 (100.00%) 50 (100.00%) 100 (100.00%)
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Fig. 11: Comparison of groups based on systolic blood pressure.
Systolic blood pressure values were higher in group S than group M, but difference was not statistically significant. (p – 0.200) (Table 
11 / Fig. 11).
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Table 12: Comparison of groups based on diastolic blood pressure.

Diastolic BP Group Total p- value Significance

Group S Group M

Variation less than 20% baseline value 45 (90.00%) 48 (96.00%) 93 (93.00%)

0.436 NoVariation greater than 20% baseline value 5 (10.00%) 2 (4.00%) 7 (7.00%)
Total 50 (100.00%) 50 (100.00%) 100 (100.00%)
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Fig. 12: Comparison of groups based on diastolic blood pressure.

Diastolic blood pressure values were found higher in group S than group M, but difference was not statistically significant. (pvalue – 
0.436) (Table 12 / Fig. 12).

Table 13: Comparison of groups based on Mean Arterial Pressure.

MAP Group Total p- value Significance

Group S Group M

Variation less than 20% baseline value 44 (88.00%) 48 (96.00%) 92 (92.00%)

0.269 NoVariation greater than 20% baseline value 6 (12.00%) 2 (4.00%) 8 (8.00%)
Total 50 (100.00%) 50 (100.00%) 100 (100.00%)
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Fig. 13: Comparison of groups based on Mean Arterial Pressure.

Mean arterial pressure values were found higher in group S than group M, but difference was not statistically significant. (p value – 
0.269) (Table 12/Fig. 12).
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There was no significant difference in 
characteristics between both the groups (Table 2). 
Success of the infraclavicular subclavian central 
venous catheterisation showed that group M had 
a better success rate in comparison to group S, but 
the difference was not statistically significant. 45 
out of 50 patients had successful catheterisation in 
group S while 47 out of 50 patients had successful 
catheterisation (p value 0.517). 33 patients had 
successful catherisation in first attempt in group 
S and 36 patients in group M (p value 0.715). Ten 
patients of group S and nine patients of group M 
required second attempt. In group S seven patients 
required three attempts, out of them five were 
failure and in group M four patients required third 
attempt, out of them three were failure. Mean 
number of attempts for successful cannulation in 
group S were 1.31 ± 0.56 and 1.23 ± 0.48 in group 
M (p value). Average time required to secure a 
successful cannulation in Group S was 145.42 ± 
56.54 seconds, which was relatively higher in group 
M, 133.38 ± 36.78. But there was no statistically 
significant difference between the groups (p value 
0.582).

The hemodynamic parameters showed higher 
variation in group S compared to group M. Heart 
rate showed a significantly higher variability 
(greater than 20% from baseline value) in group 
S as compared to group M. Eleven patients (22%) 
had heart rate greater than 20% from the baseline in 
group S while only two patients (4%) were having 
variation in group M. It was statistically significant 
with p value of 0.015.

The variability in systolic blood pressure, diastolic 
blood pressure and mean arterial pressure were 
found higher but it was statistically insignificant.

Discussion

We conducted a prospective cross sectional study, 
with 50 participants in each group, patients 
on spontaneous respiration (Group S) and 
mechanically ventilated patients (Group M). The 
groups were statistically matched for age, sex and 
BMI.

Analysis of the success and failure of the 
infraclavicular subclavian central venous 
catheterisation showed that Group M had a better 
success rate (f = 47, 94%) in comparison to Group S 
(f = 45, 90%). Among the eight failed procedures, 
five were from Group S. There was no statistically 
significant difference between two groups. Similar 
results were obtained in a prospective randomized 

study conducted by Kim et al 14 in 334 patients 
undergoing neurosurgical procedures under 
general anaesthesia with a success rate of 97.6%. In 
a prospective randomized study, Fragou M et al 17 
observed a relatively lower success rate of 87.5% 
in mechanically ventilated patients by landmark 
method.

When the success of the procedure in the 
first attempt was analyzed, in all patients in the 
individual groups, it was comparatively better in 
Group M ( 72%) than the Group S ( 66%), but this 
was statistically not significant (p value – 0.517). 
Kim et al 14 observed 73.3% success rate in first 
attem-pt in mechanically ventilated patients and 
their observation was similar to our study.

Similarly second and third attempts required 
for successful catheterization were also more in 
group S in comparison to Group M. Ten patients 
of spontaneous respiration group and nine patients 
of mechanical ventilation group required second 
attempt. In spontaneous respiration group seven 
patients required three attempts, out of them five 
were failure and in mechanical ventilation group 
four patients required third attempt, out of them 
three were failure.

Number of attempts required to secure a patent 
cannulation in both groups were also statistically 
similar (p = 0.521). Mean number of attempts for 
successful cannulation in spontaneous respiration 
patients were 1.31 ± 0.56 and 1.23 ± 0.48 in 
mechanically ventilated patients. Kim et al 14 in 
their study demonstrated similar mean number 
of attempts for cannulation in mechanically 
ventilated patients with mean attempts of 1.4 ± 0.9. 
Fragou M et al 17 in their study demonstrated that 
mean number of attempts in locating the vein by 
land mark technique was significantly higher i.e,  
1.9 ± 0.7.

Average time required to secure a successful 
cannulation in Group S was 145.42 (± 56.54) 
seconds, which was relatively higher than the 
group M (mean = 133.38, S.D. ± 36.78. But there 
was no statistically significant difference between 
the groups (p=0.582). Fragou M et al 17 reported 
an average insertion time of 44.8+ 54.9 seconds 
for subclavian venous catheterisation in landmark 
technique. The relatively lower insertion time 
reported in Fragou M et al 17 study is because 
they consider access time as the time between 
penetration of skin and aspiration of venous blood 
into the syringe. In our study access times were 
considered as the time between first skin puncture 
and successful placement of catheter.
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When heart rate among both the groups were 
analysed, they showed a significantly higher 
variability (greater than 20% from baseline value) 
in spontaneous respiration group as compared 
to mechanical ventilation group. Eleven patients 
(22%) had heart rate greater than 20% from the 
baseline in spontaneous respiration group (group 
S) while only two patients (4%) were having 
variation in mechanical ventilation group (group 
M). It was statistically significant with a p value 
of 0.015. Higher heart rate variation was found in 
patients with more number of attempts.

Variation in systolic blood pressure was found 
higher in spontaneous respiration group ( group S) 
as compared to the mechanical ventilation group 
(group M). Eight patients (16%) had higher systolic 
blood pressure than 20% of baseline value in 
spontaneous respiration group and three patients 
had higher systolic blood pressure values in 
mechanical ventilation group. But the systolic blood 
pressure variation was not statistically significant 
(p value 0.200). Variation in systolic blood pressure 
also increased with number of attempts.

Variation in diastolic blood pressure was found 
higher in spontaneous respiration group ( group 
S) as compared to the mechanical ventilation 
group (group M). But the variation found to be 
less compared to systolic blood pressure variation. 
Five patients (10%) had higher diastolic blood 
pressure than 20% of baseline value in spontaneous 
respiration group and two patients (4%) had higher 
diastolic blood pressure values in mechanical 
ventilation group. But the diastolic blood pressure 
variation was not statistically significant (p value 
0.436).

In mean arterial pressure variation also observed 
a similar pattern as in other hemodynamic 
parameters. Six patients (12%) had higher mean 
arterial pressure than 20% of baseline value in 
spontaneous respiration group and two patients 
(4%) had higher systolic blood pressure values 
in mechanical ventilation group. But the mean 
arterial pressure variation was also statistically not 
significant (p value 0.269).

Despite the paucity of reported infraclavicular 
subclavian central venous catheterisation under 
spontaneous respiration, our study reveals that it is 
a comparable method with success rates matching 
the catheterisation done in anaesthetised patients. 
However our sample size was only 50 patients 
in each group, larger sample size is desirable for 
validation of these findings.

Conclusion

The characteristics of infraclavicular subclavian 
central venous catheterisation are similar regardless 
of mechanical ventilation and spontaneous 
respiration.The infraclavicular subclavian venous 
catheterisation done under spontaneous respiration 
may result in significant heart rate variability.
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Abstract

Background: Epidural anaesthesia is a central neuraxial block technique which has the ability to prolong or 
extend the block via an indwelling catheter. Ropivacaine is a long-acting amino amide local anaesthetic. The 
onset of sensory and motor blockade may be delayed with ropivacaine. Fentanyl is a commonly used adjuvant 
for neuraxial block and dexmedetomidine has been used increasingly as adjuvant due to the added benefits 
and lower side effects. The present study is being undertaken to evaluate quality of epidural anaesthesia using 
fentanyl and dexmedetomidine as adjuvants to ropivacaine in infra umbilical surgeries for post operative 
analgesia.

Aims: The major aim of the study was to compare the quality of epidural anaesthesia for post-operative 
analgesia using fentanyl and dexmedetomidine as adjuvants to ropivacaine in infra umbilical surgeries.

Materials and Methods: 60 patients of both genders aged 18–60 years, ASA I/II physical status undergoing 
elective infra-umbilical surgeries were randomized into 2 groups. Group RD(n=30) patients received 17ml 
of 0.75% Ropivacaine + 1μg/kg Dexmedetomidine and group RF (n=30) patients received 17ml of 0.75% 
Ropivacaine + 1μg/kg Fentanyl. Epidural block characteristics observed included time to onset of analgesia 
at T10, maximum sensory analgesic level, time to complete motor blockade, time to first rescue analgesic and 
local anesthetic consumption. Data was compiled and analysed using ANOVA, Chi-square test and Fisher’s 
exact test. Value of P<0.05 is considered significant.

Results: Demographic data was comparable between the 2 groups. Heart rate and mean arterial pressure 
values were lower in RD group compared to RF group. Time to onset of analgesia was 9.56 + 1.32 min in group 
RF and 7.28 + 1.27 min in group RD (p value < 0.001). Maximum sensory level achieved was T5 in group RF 
whereas in group RD it was T4 (p value < 0.001). Time taken to achieve maximum sensory level [12.82 + 2.74 
min vs 17.54 + 2.88 min] (p value<0.001) and time for complete motor blockade [17.24 + 2.56 min vs 22.71 + 
2.50 min] (p value<0.001) in minutes were earlier in group RD compared to group RF. Duration of analgesia 
was 367.80 + 12.59 min in group RD and 237.94 +14.08 min in group RF. There was significant difference in 
mean total dose consumption of local anaesthetic used over 24 hours post-operatively.

Conclusion: Dexmedetomidine is a better epidural adjuvant for post-operative analgesia compared to 
fentanyl as it provides prolonged post-operative analgesia and lower consumption of local anaesthetic.

Keywords: Ropivacaine; Dexmedetomidine; Fentanyl; Epidural anesthesia; Analgesia; Adjuvants; Infra-
umbilical.
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Introduction

Pain in the postoperative period is one among 
the factors that delay recovery from anesthesia 
and surgery.1 Inadequate pain relief can lead to 
delayed mobilization and increased morbidity and 
mortality. Epidural anesthesia is a central neuraxial 
block technique which has the ability to prolong or 
extend the block via an indwelling catheter in the 
post-operative period.2 

Use of epidural analgesic technique for infra-
umbilical surgery will provide effective pain relief 
with minimal side effects and high levels of patient 
satisfaction.3 Among the local anesthetics used, 
Ropivacaine is less lipophilic than bupivacaine and 
is less likely to penetrate large myelinated motor 
fibres, resulting in a relatively reduced motor 
blockade with decreased potential for central 
nervous system toxicity and cardiotoxicity.4 Hence 
in our study ropivacaine was selected as the study 
drug.

Opioids such as fentanyl provide a dose sparing 
effect of local anesthetic and superior analgesia 
but has possibility of an increased incidence of 
pruritis, urinary retention, nausea, vomiting and 
respiratory depression. Alpha (α)-2-Adrenergic 
receptor agonists like dexmedetomidine have 
sedative, analgesic, perioperative sympatholytic, 
anesthetic-sparing, and hemodynamic-stabilizing 
propertiesbut lacks respiratory depression, making 
it a useful and safe adjunct to epidural ropivacaine.5

Keeping this in mind, thisstudy was done to 
evaluate the efficacy and safety of dexmedetomidine 
and fentanyl as an adjuvant to epidural ropivacaine 
in patients undergoing infra-umbilical surgery.

Aims and Objectives

	 1.	 To evaluate the effect of 1 μg/kg fentanyl 
versus 1 μg/kg Dexmedetomidine as 
adjuvant to 0.75% ropivacaine in terms of 

	 –	 Time to 2 segmental dermatomal regression

	 –	 Regression to S1

	 –	 First request for post-operative analgesia

	 –	 Total dose consumption of local anaesthetic 
used over 24 hours

	 2.	 To study sedation and analgesia during and 
after surgery.

Materials and Methods

After obtaining written informed consent and 
approval from institutional ethical committee a 
prospective randomised double-blind comparative 
study was conducted on 60 patients aged 18 – 
60 years of either sex, with height > 140cm and 
weight > 45kgs, belonging to American Society of 
Anesthesiologists grade I and grade II, undergoing 
elective infra-umbilical surgeries. Patients with 
contraindications for neuraxial blockade or 
allergy to the study drug or on alpha-2 antagonist 
treatment, patients posted for lower segment 
caesarean section, patients of American Society of 
Anesthesiologists grade 3 and above and aged< 18 
and > 60 years, and patients who were morbidly 
obese and under nourished were excluded from 
our study.

After routine pre anaesthetic evaluation, patients 
were randomly allocated in to one of the two groups 
using numbers generated from www.random.org. 
The study drug was prepared by anesthesiologist 
not involved in the study.
•	 Study group RD-received 17ml of 0.75% 

Ropivacaine + 1μg/kg Dexmedetomidine.
•	 Study group RF-received 17ml of 0.75% 

Ropivacaine + 1μg/kg Fentanyl.	
Result values were recorded using a pre-set 

Proforma.
Procedure: A routine pre-anaesthetic examination 

was conducted on the evening before the scheduled 
day of surgery, assessing:
	 1.	 History and general condition of the patient
	 2.	 Airway assessment by Mallampatti grading
	 3.	 A detailed examination of the systems like 

Cardiovascular system, Respiratory system 
and Central nervous system.

	 4.	 Examination of the Spine.
Basic lab investigations like Complete Blood 

Count, Fasting Blood Sugar or Random Blood 
Sugar, blood urea, serum creatinine, chest X-ray 
and Electrocardiograph were carried out. The 
entire procedure was explained to the patient.

All patients were kept fasting for 8 hours on 
the previous day of surgery. Patients were pre 
medicated with tab Alprazolam 0.5 mg and tab 
Ranitidine 150 mg on the night before the day of 
surgery. 

In preoperative room, intravenous line was 
secured with 18 G IV cannula and were preloaded 



IJAA / Volume 7 Number 5 / September – October 2020

1205

with 10ml/kg of Ringer Lactate. Injection 
Ranitidine 50 mg was given intravenously half an 
hour preoperatively.

On the arrival to the operating room, Non-
invasive blood pressure, pulse oximeter and 
three lead Electrocardiogram were connected. 
The baseline systolic, diastolic blood pressure 
(SBP, DBP), heart rate(HR) and oxygen saturation 
(SpO2) were recorded. The patient was be placed 
in left lateral position and the back was prepared 
with betadine. With all aseptic measures the skin 
over L1–L2 interspace was anesthetized with  
2 ml of 2% Lignocaine. A 18G Touhy needle was 
passed through this space and advanced slowly 
until it enters epidural space which was confirmed 
by loss of resistance to air technique. Then a 20 G 
epidural catheter was passed through the needle 
into epidural space and secured with minimum of 
3–4 cm of catheter within the space.

The study drug was loaded in a 20 ml syringe 
by a senior anesthesiologist who was not involved 
in the study. After giving test dose with 2% 
Lignoadrenaline 3 ml, syringe was handed over to 
the anesthesiologist performing the epidural block, 
who was also the observer of the study. The patients 
were not aware of the drug being administered to 
them. Thus, both the observer and the patient were 
blinded.

17 ml of the solution containing 0.75% Ropivacaine 
plus study drug was injected through the epidural 
catheter intermittently over 3 min. The time at 
which injection was completed was considered as 
zero time of the study and all measurements were 
recorded from this point. All patients were given 
supplementary oxygen through a venturi mask at 
6L/min.

The following parameters were monitored:
•	 Onset of sensory block assessed by bilateral 

pin prick method.
•	 Degree and level of motor blockade - using 

Modified Bromage scale.
•	 Level of sedation using Ramsay sedation 

scale before, during and after surgery.
•	 Hemodynamic changes – heart rate, blood 

pressure and respiratory rate. 
•	 Time to two segmental dermatomal 

regression.
•	 Regression to S1.
•	 First request for post-operative analgesia.
•	 Total dose consumption of local anaesthetic 

used over 24 hours.

•	 Intra operative and post-operative 
complications if any was looked for, recorded 
and treated accordingly.

In case of failure of epidural block and conversion 
to general anesthesia, those cases were excluded 
from the study. After the surgery, patients were 
shifted to the post anesthesia care and recovery 
unit where they remained until complete recovery 
of sensory and motor blockade was achieved.

Rescue analgesia: The onset of pain was managed 
by top up doses of 8 ml of 0.2% ropivacaine after 
operation.

Definitions of various parameters studied:

Degree and level of motor blockade: assessed by 
modified bromage scale.

Modified Bromage Scale (6)

0 – Able to perform a full straight leg raise over 
the bed for 5 sec.
1 – Unable to perform a leg raise but can flex the 

leg on knee.
2 – Unable to flex knee but can flex ankle.
3 – Unable to flex ankle.
4 – Unable to move toes.
Onset of sensory blockade: was defined as time 

taken from the completion of the injection of the 
study drug till the patient did not feel pin prick 
sensation at T10 dermatome.

Onset of motor blockade: was defined as the time 
taken from the completion of the injection of the 
study drug till the patient achieved motor blockade 
of Bromage score 1.

Time to 2 segmental dermatomal regression: was 
defined as the time taken from the completion of 
the injection of study drug to the sensory level to 
regress to 2 dermatomes lower from the highest 
dermatome achieved.

Regression of sensory block to S1: defined as the 
time taken from the completion of injection of 
study drug till regression of sensory level to S1 
dermatome.
Regression of motor block: defined as time taken 

from the completion of injection of study drug till 
the patient attains modified Bromage 1.

Level of sedation: assessed by Ramsay Sedation 
Score.

Ramesh R, Vidhyalakshmi K / Comparative Study of Epidural Fentanyl versus Epidural Dexmedetomidine 
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Ramsay Sedation Score

1. Anxious and agitated.
2. Cooperative, oriented and tranquil.
3. Responds only to verbal commands.
4. Asleep with brisk response to light stimulation.
5. Asleep with sluggish response to light 

stimulation.
6. Asleep without response to stimulation.
First request for post-operative analgesia: was 

defined as the time for first complaint of pain from 
the time of completion of injection of study drug.

Data was entered into Microsoft excel data sheet 
and was analyzed using SPSS 22 version software. 
Categorical data was represented in the form of 
Frequencies and proportions. Chi-square test was 
used as test of significance for qualitative data. 
Continuous data was represented as mean and 
standard deviation. Independent t test was used as 
test of significance to identifythe mean difference 
between two quantitative variables. p value 
(Probability that the result is true) of <0.05 was 
considered as statistically significantafter assuming 
all the rules of statistical tests.

Results

It is a prospective randomized double blind study 
with 60 patients randomly divided into two groups 
of 30 patients each, using www.random.org.

Group RD-received 17ml of 0.75% Ropivacaine + 
1μg/kg Dexmedetomidine.

Group RF- received 17ml of 0.75% Ropivacaine + 
1μg/kg Fentanyl.

In RF group mean age of participants was  
40.03 ± 13.05 years and in RD group mean age 
was 41.20 ± 12.00 years. In Group RF, majority of 
subjects were in the age group ≤ 30 Years (30%) and 
in Group RD, majority of subjects were in the age 
group >50 years.In Group RF, 53.33% were females 
and 46.67% were males and in Group RD, 56.67% 
were females and 43.33% were males.In the study 
there was no significant difference in mean weight 
and height between two groups. There was no 
significant difference in demographic data between 
the groups in the study.

Mean Time to onset of analgesia at T10 in Group 
RF was 9.56 ± 1.32 min and in Group RD was 7.28 
± 1.27. Group RD achieved analgesia at T10 earlier 

than group RF.In group RF the maximum sensory 
level achieved was T5 dermatome level, whereas 
in group RD T4 dermatome was the maximum 
sensory level achieved.Mean Time to complete 
motor blockade in Group RF was 22.71 ± 2.50 min 
and in Group RD was 17.24 ± 2.56 min. Complete 
motor block was achieved earlier in RD group.
In the study there was statistically significant 

difference in sedation scores between two groups 
at all intervals of follow up except at baseline, 1min 
and 2 min. RD group had better sedation compared 
to RF group in our study. Group RF had achieved 
maximum sedation score of 2, and group RD had 
achieved maximum sedation score of 4. (Fig 1)

Fig. 1: Bar diagram showing comparison of maximum sedation 
score achieved between two groups.

In the study there was statistically significant 
difference in mean heart rate between two groups 
at all the intervals of follow up intra-operatively 
except at baseline. Mean HR was significantly 
high in Group RF compared to Group RD. But 
this difference was not clinically significant and 
heart rate values remained within the normal 
physiological limits at all intervals. 3 patients in the 
dexmedetomidine group developed bradycardia 
and they were treated with Inj.Atropine 0.6mg. 
As tachycardia is not favorable during surgeries, 
RD group provides better hemodynamics. Post-
operatively the difference in heart rate was 
not statistically significant.In the study there 
was statistically significant difference in mean 
MAP(mean arterial pressures) between two groups 
at all the intervals of follow up except at baseline, 
1 min, 5 min, 1 hr 40 min and 1 hr 50 min. Mean 
mean arterial pressures was significantly high in 
Group RF compared to Group RD. But this was 
not clinically significant as MAP values were well 
within the normal limits at all intervals of follow 
up.3 patients in group RF and 6 patients in group 
RD developed hypotension which was managed 
with intravenous fluids and Inj.Ephedrine. As 
hypertension is not favorable in any surgeries, 
RD group provides better hemodynamics. Post-
operatively there was no difference in mean arterial 
pressures between the groups.
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Table 1: Comparison of parameters between two groups.

Group P Value
Group RF Group RD

Mean SD Mean SD
Time to 2 segmental dermatomal regression in minutes 111.00 5.05 142.12 5.57 < 0.001*
Regression to S1 in minutes 203.27 13.78 330.53 16.14 < 0.001*
Mean time for regression to Bromage 1 in minutes 177.63 11.60 262.08 10.45 < 0.001*
First request for post-operative analgesiain minutes 237.94 14.08 367.80 12.59 < 0.001*
Total dose consumption of local anesthetic used over 24 hrs (mg) 113.60 12.14 78.40 11.39 < 0.001*

Mean time to first request for post-operative 
analgesia in Group RF was 237.94 ± 14.08 min and 
in Group RD was 367.80 ± 12.59 min. Group RF 
required rescue analgesia earlier than group RD. 
(Table 1) 

Fig. 2: Bar diagram showingcomparison of mean time to first 
request for post-operative analgesia between two groups.

Mean Total dose consumption of local anesthetic 
used over 24 in Group RF was 113.60 ± 12.14 mg and 
in Group RD was 78.40 ± 11.39. There was significant 
difference in mean Total dose consumption of local 
anesthetic used over 24 hrs between two groups. 
(Fig 2)

Fig 3: Bar Diagram Showing comparison of Mean Total dose 
consumption of local anaesthetic used over 24 hrs (mg) between 
two groups.

In the study, clinically significant extent of 
hypotension was observed in RD group compared 
to RF group. Nausea and vomiting were more 
common in the Ropivacaine + Fentanyl group 
in the study. Pruritis was seen to a statistically 

significant extent in RF group compared to group 
RD. Dry mouth was more common in RD group. 
(Fig 3) Other side effects were comparable between 
the two groups and were statistically and clinically 
insignificant. No respiratory depression was seen 
in any of the patients in the study groups. (Fig 4) 

Fig. 4: Bar diagram showing Side effect distribution between 
two groups.

Discussion

Postoperative pain is a major obstacle for early 
postoperative ambulation. It increases the risk 
of venous thromboembolism and respiratory 
complications and prolongs hospital stay.7 Epidural 
analgesia offers superior pain relief and early 
mobilization especially when local anesthetic dose 
is combined with an adjuvant as compared to local 
anesthetic used alone.6 In the present study, we 
used fixed dose and concentration of ropivacaine 
i.e. 17 ml of 0.75% ropivacaine in both the groups as 
the volume of the study drug because the influence 
of height and weight on the spread of epidural 
block is little, and usually not clinically significant 
unless considering the extremes of the spectrum.8

In our study the results show that addition of 
epidural Ropivacaine with Dexmedetomidine 
significantly prolongs the duration of sensory 
and motor block with improved quality of 
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postoperative analgesia and lesser requirement 
of local anesthetic for post-operative analgesia as 
compared to Ropivacaine combined with fentanyl. 
These observationsare in agreement with the 
similarstudies.1,3,6,8,9,10

Dexmedetomidine acts by binding to the 
presynaptic C-fibers and post synaptic dorsal 
horn neurons. They produce analgesia by 
depressing the release of C-fiber transmitters and 
by hyperpolarisation of post synaptic dorsal horn 
neurons.9 Fentanyl acts primarily as an agonist at 
μ-opioid receptors to enhance the analgesia. The 
dorsal roots (primary afferent tissues) contain 
opioid-binding sites and fentanyl either acts 
directly on the spinal nerve or by penetrating the 
duramater to act at the spinal roots.10

Time to 2 segmental dermatomal 
regression,Regression to S1, Mean time for 
regression to Bromage 1 was earlier in group RF 
compared to group RD. Bajwa SJ et al also found 
similar results in their study.

First request for post-operative analgesia is 
earlier in RF group and, Total dose consumption of 
local anesthetic used over 24 hrs was higher in RF 
group.

Dexmedetomidine is a better adjuvant to epidural 
ropivacaine when compared to fentanyl, with early 
onset and prolonged duration of sensory and motor 
blockade with better hemodynamic stability and 
intraoperative sedation and also analgesic sparing 
effect in the postoperative period.
The decrease in HR caused by α-2 agonist can 

again be explained on the basis of their central 
action whereby they decrease sympathetic outflow 
and nor-epinephrine release. Dexmedetomidine 
does not decrease gut motility, hence it prevents 
intraoperative and postoperative nausea and 
vomiting.8

Limitation

•	 Serum levels of local anesthetic was not 
measured

•	 Motor block was not assessed after the top up 
dose.

Conclusion

Dexmedetomidine gave longer post-operative 
analgesia with sedation than fentanyl and also 

resulted in lower consumption of post-operative 
local anesthetic.
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Abstract

Background and Objectives: Transversus abdominis plane block is widely practised peripheral nerve block 
and has been shown to provide postoperative pain relief following various abdominal surgeries. Proper pain 
management is essential for optimizing clinical outcomes and early ambulation post operatively. Alpha-2 
agonists are mixed with local anesthetic agents to extend the duration of spinal, extradural and peripheral 
nerve blocks. We compared addition of clonidine as an adjuvant to bupivacaine in transversus abdominis 
plane block with respect to duration of analgesia and total analgesic requirement in 24 hours. 

Methods: Sixty ASA I and II patients scheduled for elective or emergency laparoscopic appendicectomy 
were divided into two equal groups in a randomized double-blinded fashion. Group B received bilateral USG 
guided TAP block with 15ml of 0.25% bupivacaine (total of 30ml). Group C received bilateral USG guided TAP 
block with 15ml of 0.25% bupivacaine + clonidine 1mcg/kg (total of 30ml + clonidine 2mcg/kg). Duration of 
analgesia and total analgesic requirement in 24 hours were studied. Hemodynamic parameters like pulse rate, 
systolic and diastolic BP and possible side effects were observed. 

Results: Duration of analgesia in Group B and Group C was 11.18 ± 2.51 hrs and 19.73 ± 2.33 hrs respectively. 
Total analgesic requirement in 24-hours in Group B and Group C was 2.63 ± 0.67 and 1.20 ± 0.48 respectively.

Conclusion: Clonidine as an adjunct to bupivacaine in bilateral USG guided TAP block provides prolonged 
and sustained pain relief with reduced analgesic requirement and lesser side effects as compared to bupivacaine 
alone.
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Introduction

Laparoscopic appendicectomy is one of the 
most common surgical procedures and patients 
undergoing surgery suffer significant postoperative 
pain and require effective analgesia.1 Proper pain 
management is essential for optimizing clinical 
outcomes and early ambulation post operatively. 
Post operative pain in acute appendicitis is mainly 

caused by surgical wound and viscero-peritoneal 
pain due to peritoneal insufflation.2

Transversus abdominis plane (TAP) block is 
one of the newer regional anesthetic technique 
that blocks the anterior abdominal wall neural 
afferents(T7-T11) and significantly reduces the pain 
associated with it.3

Local anesthetic agents are deposited in 
neuro-fascial plane between internal oblique 
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and transversus abdominis muscle via needle 
inserted through the lumbar triangle of Petit under 
ultrasound guidance.1,4

The block was first described by Rafi in 2001.5 The 
USG guided TAP block was described by Hebbard 
and colleagues6 in 2007. The conventional TAP 
block is performed at so-called “Triangle of Petit” 
is bounded anteriorly by external oblique muscle 
(EOM), posteriorly by latissimus dorsi muscle and 
inferiorly by iliac crest, by advancing the needle 
for “double pop” or “pop” sensation of puncturing 
fascia to inject the local anaesthetic.7,8

 Different adjuvants have been studied to 
improve the efficacy and to increase the duration 
of local anesthetic action in various nerve block 
techniques. Although opioids have been found to 
have effect on peripheral receptors, studies related 
to their effect as an additive to local anesthetic for 
TAP block are lacking. 

Clonidine is an alpha agonist and an anti-
hypertensive agent with properties of analgesia and 
sedation when given intravenous was used in this 
study as an adjuvant for prolonging the duration of 
TAP block, as it is cost effective and easily available.

Fatal complication like bowel puncture and 
hepatic injury have been reported while performing 
TAP Block.9 These complications are now reduced 
by performing ultrasound guided TAP block, 
since precise location of needle and diffusion of local 
anesthetics can be directly observed by this technique.

The present study was planned to investigate 
whether addition of 1mcg/kg of Clonidine to 
0.25% Bupivacaine in in bilateral USG guided 
TAP blockincreases the duration of postoperative 
analgesia in Laparoscopic appendicectomy as 
compared to 0.25% bupivacaine alone.

Material and Methods

This study was conducted in multi-speciality 
tertiary care teaching hospital associated with 
medical college. After approval by college ethical 
committee, study was conducted from April 2018 
till August 2019.

Study design

This study was a prospective randomized double 
blind study.

Study population

A total of 60 patients of ASA Ι and ASA Ⅱ 
physical status undergoing elective or emergency 

laparoscopic appendicectomy were taken in the 
study. They were divided in two equal groups with 
30 patients in each group by random chit method.

Group B (n=30) received bilateral USG guided 
TAP block with 15ml of 0.25% bupivacaine (total 
of 30 ml).

Group C (n=30) received bilateral USG guided 
TAP block with 15ml of 0.25% bupivacaine + 
clonidine 1 mcg/kg (total of 30 ml + clonidine 2 
mcg/kg).

Inclusion Criteria

Patients belonging to ASA grade Ι and grade Ⅱ 
between the age groups 18-60 years weighing > 50 
kg scheduled for elective/emergency laparoscopic 
appendicectomy.

Exclusion Criteria

•	 Patient not willing.
•	 Patients with history of chronic pain condition 

with analgesic usage on regular basis.
•	 Patients with known allergy to drugs used in 

the study .
•	 Patients who are mentally handicapped.
•	 Patients with localized infection at site of 

block.

Methodology of Study

All patients were evaluated preoperatively as per 
the proforma and were familiarized with Visual 
analogue scale (VAS) score.Written informed 
consent was obtained after explaining the procedure 
and NPO guidelines were followed in both the 
groups. Intravenous line was setup in ward. The 
patient and the investigator were kept unaware of 
the group allocated and standard protocol of GA 
was followed in both the groups as follows:

Preoperative

Inj. Glycopyrrolate 0.2 mg IV in preoperative 
room as premedication. Patient was then taken in 
Operation theatre. Multiparameter monitor (NIBP, 
SPO2, ECG and HR) was attached. Premedication 
was done with Inj. Midazolam 1 mg IV and Inj. 
Fentanyl 1mcg/kg IV in both the groups. Pre 
oxygenation with 100% O2 was done for 3 minutes. 
Induction was done with Inj. Thiopentone Sodium 
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5 mg/kg IV slowly. Intubation was done under 
effect of Inj. Succinylcholine 2 mg/kg IV under 
direct laryngoscopy with cuffed endotracheal 
tube of appropriate size.Intravenous fluid was 
started according to Holiday and Segar formula. 
(<10kg=100kcal/kg/day,10–20kg=1000kcal+50 
calorie for each kg over 10kg, >20kg=1500kcal+20 
calorie for each kg over 20kg.)

Maintenance

Was done on O2 + air + Sevoflurane with 
intermittent Inj. Vecuronium 0.08mg/kg IV and 
intermittent positive pressure ventilation with 
closed circuit.After completion of the surgical 
procedure, bilateral USG guided TAP block was 
given as mentioned with 23 G spinal needle, 
before reversal of Neuromuscular blockade.At 
the end of procedure, reversal was done with Inj. 
Neostigmine 0.04mg/kg I.V. + Inj. Glycopyrrolate 
0.01mg/kg IV.Extubation was done after fulfilment 
of extubation criteria.

Postoperative

The patients was assessed at interval of 30 min for 
first hour, 1 hourly till 6th hour then 6 hourly till 
24hours.Pain severity was measured using VAS 
score(1-none,2-mild,3-moderate, 4-severe) patients 
was given analgesia on VAS score >4 . Inj. Dynapar 
75mg IV in 100ml Normal saline was used as rescue 
analgesia.Sedation was evaluated using a four-
point ordinal scale. Other associated side effects 
such as dryness of mouth, hypotension(SBP<20%of 
baseline),and bradycardia(HR<60/min) were 
observed.

Ordinal scale for sedation3

Grade Ordinal scale
1 wide awake and alert
2 awake but drowsy responding to verbal stimulus
3 arousable, responding to physical stimulus
4 not arousable, not responding to physical stimulus

A note of the total analgesic need for the first 
24hours was recorded after the USG guided TAP 
block. The TAP block was considered to be fail if 
rescue analgesia was needed within 2 hrs of block.

Statistical analysis10,11,12

The inter-group comparison of categorical variables 
is performed using Chi-square test / Fisher’s exact 
probability test. The statistical significance of inter-

group difference of mean of continuous variables is 
tested using independent sample ‘t’ test or unpaired 
‘t’ test. The underlying normality assumption is 
tested before subjecting the study variables to ‘t’ 
test. The entire data is entered and cleaned in MS 
Excel before it’s statistical analysis. All the results 
are shown in tabular as well as graphical format 
to visualize the statistically significant difference 
more clearly.

The p-values less than 0.05 were considered to 
be statistically significant. All the hypotheses were 
formulated using two tailed alternatives against 
each null hypothesis (hypothesis of no difference). 
The entire data is statistically analyzed using 
Statistical Package for Social Sciences (SPSS ver. 
16.0, IBM Corporation; NY, USA) for MS Windows.

Results

Sixty patients posted for elective/emergency 
laparoscopic appendicectomy were assessed for 
suitability to enroll in the study. Two patients were 
excluded from the study as analgesic was given in 
immediate postoperative period. Patients fulfilling 
the inclusion criteria were randomly assigned to 
one of the two groups. Standard protocol were 
followed in all groups.
Table 1: Patient characteristics.

Variable Group B 
Mean± SD

Group C 
Mean± SD P value

Age (years) 28.53 ± 7.62 28.53 ± 9.58 0.999NS
Weight (kg) 62.40 ± 9.12 65.00 ± 7.17 0.224NS
Gender (M/F) 17/13 16/14 0.795NS
ASA grade(Ι/Ⅱ) 24/6 25/5 0.999NS
Duration of 
surgery (hours)

2.875 ± 
0.278

2.868 ± 0.253 0.459NS

(P-value<0.05 is considered to be statistically significant. NS-
Statistically non-significant.)

Both groups were comparable in terms of age, 
gender, weight, ASA grading and duration of 
surgery. (Table 1) (P> 0.001)
Table 2: Baseline parameters.

Variable
Group B 
Mean± 

SD

Group C 
Mean± 

SD
P value

 VAS 3.0 3.0 0.470NS

 Pulse (per min) 91.70 90.80 0.062NS

 Systolic BP (mmHg) 123.33 122.47 0.450NS

 Diastolic BP (mmHg) 79.07 76.33 0.054NS

 Respiratory rate (per min) 16.07 16.13 0.656NS

 Spo2(%) 98.70 98.53 0.470NS

(P-value<0.05 is considered to be statistically significant. NS-
Statistically non-significant.)

Samhita Kalimireddy, Jyotsna Bhosale, Sarita Swami / Analgesic Efficacy of Addition of Clonidine to 
Bupivacaine in Transversus Abdominis Plane Block for Postoperative  

Analgesia in Laparoscopic Appendicectomy



IJAA / Volume 7 Number 5 / September – October 2020

1212 Indian Journal of Anesthesia and Analgesia

The baseline parameters like pulse rate, systolic blood pressure, diastolic blood pressure, respiratory 
rate, SPO2 and mean VAS were also comparable in both the groups (Table 2).
Graph 1: Mean pulse rate. 
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Distribution of mean pulse rate at 2-hr, 3-hr, 4-hr, 5-hr and 6-hr postoperatively among the cases studied 
was significantly higher in Group B compared to Group C (P-value<0.05 for all).(Graph 1).
Graph 2: Mean systolic BP and diastolic BP.
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Distribution of mean systolic BP at 1-hr, 2-hr, 3-hr, 4-hr, 5-hr, 6-hrand 12-hr postoperativelyamong the 
cases studied was significantly higher in Group B compared to Group C (P-value<0.05 for all).

Distribution of mean diastolic BP at 3-hr, 4-hr, 5-hr, 6-hr and 12-hr postoperatively among the cases 
studied was significantly higher in Group B compared to Group C (P-value<0.05 for all). (Graph 2).
Graph 3: Mean pain score.
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The baseline VAS was comparable in both 
groups. VAS score in both groups did not differ 
upto 5-hr. In 6-hr there was comparable difference 
in VAS between both groups after which group B 
required rescue analgesia . Group C had better VAS 
upto 12-hr and 18-hr, after which rescue analgesia 
was given. At 24-hr VAS did not differ between 
both the groups (Graph 3).
Table 3: Duration of analgesia.

No. of hrs of 
analgesia (Hrs)

Group B (n=30) Group C (n=30) P-value

Mean SD Mean SD
No. of hrs of 

analgesia (Hrs)
11.18 2.51 19.73 2.33 0.001***

Values are mean and SD, P-value by independent sample t 
test. P-value<0.05 is considered to be statistically significant. 
***P-value<0.001.

The mean ± SD of No. of hrs of analgesia among 
the cases studied in Group B and Group C was 
11.18 ± 2.51 hrs and 19.73 ± 2.33 hrs respectively.
(P-value<0.001) (Table 3).
Table 4: Total analgesic doses.

Total analgesic 
doses in 24-hrs

Group B (n=30) Group C (n=30) P-value

Mean SD Mean SD
Total analgesic 
doses in 24-hrs

2.63 0.67 1.20 0.48 0.001***

Values are mean and SD, P-value by independent sample t 
test. P-value<0.05 is considered to be statistically significant. 
***P-value<0.001.

The mean ± SD of Total analgesic doses in 24-hrs 
among the cases studied in Group B and Group 
C was 2.63 ± 0.67 and 1.20 ± 0.48 respectively.
(P-value<0.001) (Table 4).

Discussion

The advances in surgical techniques and the 
development of newer anesthetics techniques have 
enabled the current rapid growth of outpatient 
surgical procedures. With recent development of 
technology and endoscopic surgical intervention, 
the patient satisfaction and outcomes have been 
better.

Acute appendicitis is one of the most common 
causes of acute abdomen. Appendicectomy remains 
the “gold standard” in management of acute 
appendicitis. Minimally invasive laparoscopic 
intervention is preferred. Pain due to surgery is 
lesser compared to open surgical method.

 Pain interferes with recovery and rehabilitation. 
Adequate pain relief is an important aspect of 
post operative care. This is important not only 
for psychological well being of patient, but also 

decreases the stress response to surgery and favors 
a better outcome. It facilitates rehabilitation and 
accelerates recovery from surgery.

Different post-operative pain relief modalities 
like enteral, parenteral analgesics, regional blocks 
i.e central neuraxial block and peripheral nerve 
blocks are available, having their own advantages 
and disadvantages.

Transversus Abdominis Plane block has been 
used as a multimodal strategy to optimize post 
operative pain outcomes. Many additives are added 
like opioids, dexamethasone, dexmeditomedine, 
clonidine etc. to prolong the duration of peripheral 
nerve blocks.

Many previous investigations have reported 
the analgesic benefit of TAP block in patients 
undergoing lower abdominal surgeries including 
laparoscopic appendicectomy, but very few used 
clonidine as an additive to local anesthetic.

This study was formulated with an aim to 
compare the efficacy of clonidine as an additive to 
0.25% bupivacaine in transversus abdominis plane 
block for postoperative pain relief.
The demographic profile of patients in our study 

was comparable in relation to age, gender, ASA 
grade, mean body weight and mean duration of 
surgery (Table 1).

The intergroup comparison of mean pulse rate, 
SBP, DBP were comparable between two groups. 
Distribution of mean pulse rate was significantly 
lower in Group C varying between 70-90 beats/
min, but none showed bradycardia of < 60beats/
min requiring intervention (Graph 1). Similarly 
mean systolic blood pressure and mean diastolic 
blood pressure showed significant difference from 
1-hr to 12-hr and 3-hr to 12-hr respectively, which 
was lower in group C (Graph 2). Mean pulse rate, 
SBP and DBP did not show significance at 18-hr 
and 24-hr as group B was receiving Diclofenac 
injection. Similar observations were made by B 
Manju Sruthi et al13 in 2019, they concluded that 
there is dose dependent variation in vitals. Higher 
doses of clonidine showed dose dependent adverse 
effects like hypotension and bradycardia.

The baseline VAS was comparable in both 
groups. VAS score in both groups did not differ 
upto 5-hr. In 6-hr there was comparable difference 
in VAS between both groups after which group B 
required rescue analgesia . Group C had better VAS 
upto 12-hr and 18-hr, after which rescue analgesia 
was given. At 24-hr VAS did not differ between 
both the groups. (Graph 3).
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The mean duration of analgesia in group B 
was 11.18 ± 2.51 hrs while in group C it was 19.73 
± 2.33 hrs (Table 3). Similar observations were 
made by Ranjusinghet al3 in 2016, they observed 
that addition of clonidine in bilateral TAP block 
for post operative analgesia in caesarean section 
significantly increased duration of analgesia. They 
observed that duration of analgesia was longer 
in clonidine group (17.8±3.7 hours) compared to 
bupivacaine alone group (7.3±1.2 hours). Similar 
observations were made by Deshpande JP et al14 
in 2017 ,Mehmet Aziretet al15 in 2018 and Kayla 
Krajicket al16 in 2019, they observed that TAP block 
provided lower VAS and better analgesia.

The total analgesic consumption was comparable 
in both the groups (Table 4). The total requirement 
of Diclofenac in group B was 2.63 ± 0.67 mg 
(197.25 mg) and group C was 1.20± 0.48 mg (90 
mg). There was almost 50% reduction in analgesic 
consumption in group C. Similar observation were 
seen by Ranjusinghet al3 in 2016 , they observed 
that the mean consumption of diclofenac in group 
with bupivacaine alone was 150 mg and group with 
clonidine was 65.5mg in 24 hours. Also Zanghiet al17 
in 2015 observed that TAP Block with bupivacaine 
and clonidine after laparoscopic cholecystectomy 
resultedin effective pain control and decreased post 
operative analgesic requirements.

There were nocomparable adverse effects. In 
group B ,three candidates had nausea/vomiting 
and in group C four showed similar effects. It can 
be attributed to patient and surgery related factors 
like peritoneal handling and fasting period.

Other known side effects of clonidine like 
bradycardia, hypotension and dry mouth requiring 
intervention was not observed. Similarly, Zanghiet 
al17 in 2015 observed no clonidine related side 
effects like hypotension, bradycardia and sedation 
when clonidine was given as adjunct in TAP block 
for postoperative analgesia after laparoscopic 
cholecystectomy.

Studies conducted by Rakesh Dhupia et al18 in 
2017 and B Manju Sruthi et al13 in 2019 observed 
dose dependent increase in side effects when two 
different doses of clonidine were compared in TAP 
block. They compared addition of 150 mcg and 300 
mcg and 75 mcg and 150 mcg respectively. The 
lower dose of clonidine i.e 1 mcg/kg produced 
effective analgesia without adverse effects .

Contrary to our study, Bollaget al19 in 2012 
observed wound hyperalgesia and long term pain 
descriptions after cesarean delivery in women 
receiving an USG guided bilateral TAP block with 
0.375% bupivacaine with 75mcg clonidine on each 

side. They concluded that performing a TAP block 
with or without clonidine does not appear to offer 
any benefits in chronic pain description after 12 
months. But it provided significant reduction in 
hyperalgesia index in 48 hrs and reduction in 
analgesic consumption in clonidine group.

Thus in our study it was observed that the 
TAP block with bupivacaine and clonidine as an 
additive provided better postoperative analgesia 
and lesser total requirement of analgesic in 24 hours 
when compared with bupivacaine alone with no 
incidence of significant side effects in either groups.

We recommend that additional studies using 
ultrasonography and different drug combinations 
and doses of local anesthetics for TAP block can be 
done.

Conclusion

Clonidine as an adjunct to bupivacaine in bilateral 
USG guided TAP block provides prolonged and 
sustained pain relief with reduced analgesic 
requirement and lesser side effects as compared to 
bupivacaine alone.

Limitations

	 1.	 The first limitation of our study was small 
sample size.

	 2.	 Second limitation was that we used 
intermittent Dynapar as rescue analgesic, 
the use of Patient controlled analgesia (PCA) 
Pump in the postoperative period would 
have given better idea in assessing analgesic 
requirement more precisely.

	 3.	 The results of our study may vary as 
compared to other studies due to variable 
ethnic population as pain tolerance may 
vary.
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Abstract

Caudal epidural is a commonly used approach for epidural for different intervention. It is used commonly 
to treat painful coccyx pain.We report an unusual complication of coccygeal pain after caudal epidural steroid 
injection given for treatment of L5-S1 Prolapsed disc causing right S1 root pain.
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Introduction 

The first documented epidural medication injection, 
which was performed using the caudal approach 
was performed in 1901, when cocaine was injected 
to treat lumbago and sciatica (presumably pain 
referred from lumbar nerve roots).1&2 According to 
reports, epidurals from the 1920s–1940s involved 
using high volumes of normal saline and local 
anaesthetics.3 Injection of corticosteroids into the 
epidural space for the management of lumbar 
radicular pain was first recorded in 1952.

Case report

A 34 years male presented with complains of 
low back pain with radiation to right lower limb 
up to knee jointand tingling for one year.4 It was 
a continuous burning pain which increased on 
bending forwards and Sitting. His visual analogue 
scale was 6/10. On examination his straight leg 
raising test right side was positive at 40° right. 
Faberstest was positive on the right side. On 
palpation tenderness was present onaxial midline 
lumbar spine and right Posterior Superior iliac 

spine.5 There was no motor, sensory deficit or 
bladder bowel deficit. He was advised MRI 
lumbar spine which showed a moderately large 
posterocentral to right paracentral disc protrusion 
indenting the right S1 nerve root. He was counselled 
for surgical and non surgical interventions. He was 
taken for a L5, S1 right transforaminal nerve block 
and caudal epidural steroid injection5. He was 
taken to the operation theatre with intravenous 
catheter 18 G and monitors in place a single shot 
of intravenous antibiotic administered patient was 
put in prone position. Aseptic painting and draping 
was done. A right L5 and S1 transforaminal nerve 
block and caudal epidural injection of 0.25% 
bupivicaine and steroid was done under local 
anaesthetic infiltration and fluoroscopy guidance6. 
Immediately after the procedure patient reported 
a decrease in pain. He was observed in recovery 
room for two hours and was discharged with 
analgesics and anti neuropathics. He came for 
follow up after 7 days with complains of pain at 
site of injection. On examination there was mild 
tenderness on coccygeal area but no other signs of 
inflammation. He was advised anti inflammatory 
analgesics for seven days. The patient came back 
after seven days with severe pain at site of injection 
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unable to sit but no fever or neurological signs or 
symptoms. His original back pain and radicular 
pain were negligible. On General examination 
patient was in severe agony but no signs of 
systemic illness and was afebrile. His pulse rate and 
blood pressure were normal. On local examination 
there was severe tenderness in coccygeal area. His 
VAS was 9/10. He was admitted and a complete 
blood count, C reactive protein and ESR donewas 
negative for any infection. A MRI with contrast 
of lumbosacralcoccygealregion was done which 
showededematous inflammatory changes in 
proximalcoccygeal segments. Local anaesthetic and 
triamcinolone 40 mg was infiltratedat the site of 
tenderness and fluoroscopy guidance. He reported 
decrease in pain scores immediately and was 
observed for 24 hours He was put on analgesics, 
anti inflammatory, advisesitz bath and prophylactic 
antibiotics for a week. Patient was discharged after 
24 hours 7. Patient was comfortable and followed 
up after 7 days where he reported decreased pain 
with VAS of 2/10. He was then followed up after a 
month where he was pain free. 

Discussion 

Epidural steroid injection is used commonly 
to diagnose as well as treat various conditions. 
Epidural space is a potential pain generator in 
many conditions mainly disc disease causing 
inflammation of nerve roots.8 This has lead to 
the use of epidural steroid injection and decrease 
in pain over a prolonged period of time and a 
positive therapeutic response in patients with 
radiculopathy and sciatica.9 Chronic inflammation 
of nerve roots results in wallerian degeneration and 
fibrosis of neural tissues. The analgesic effects of 
corticosteroids are most likely because of inhibition 
of inflammation and PLA2, reduction of capillary 
permeability and also because it inhibits neural 
transmissions in nociceptors C fibres.

Caudal epidural steroid injection is commonly 
done to alleviate pain in acute pain like post-
operative pain relief or chronic benign pain like 
spondylosis, radiculopathy and regional pain, 
coccygodynia, cancer pain. Caudal epidural 
approach is also used epidural injection, spinal-cord 
stimulation, epiduroscopy.10 This is also used for 
drug Administration in patients on anticoagulation 
drugs or with coagulopathy. There are various 
advantages over lumbar epidural injection as it is 
technically less demanding and chances of Dural 
puncture is minimal.11 There are various known 
but infrequently occurring complications like 

neurological, infection, bleeding, urinary retention, 
ocular complications or drug related complications. 
Coccygodynia or coccygeal pain is a pain in vicinity 
of tail bone. Most often it’s caused by trauma to 
coccyx other causes include infection, congenital 
anomaly, tumours etc. it’s Treatment includes 
conservative methods using physiotherapy, support 
with cushion (foam doughnut), pharmacological 
using analgesics and anti inflammatory drugs 
and interventions which includes massage, local 
infiltration of local anaesthetic and steroid, caudal 
epidural, ganglionimpar block and RF ablation 
(Nathan ST et al 2010). In resistant cases surgical 
interventions are done.12

Conclusion 

Caudal epidural is a technically an easy procedure 
but should always be done with strict asepsis. 
Chances of any complications are very less but 
should be watched for and appropriate measures 
should be taken to recognise and corrective 
measures taken.
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Abstract

Extrapleural pneumonectomy is a radical and aggressive surgery for malignant pleural tumors. Anaesthesia 
management in these patients is highly a challenging task for anesthesiologists due to increased risk of 
perioperative morbidity and mortality. We present a case report of 45 year old female with spindle cell sarcoma 
for extrapleural pneumonectomy it represents our institution experience in anaesthesia care. An understand 
of the unique physiological consequences of this procedure,preoperative assessment of cardiopulmonary 
function,thoracic epidural, physiotherapy, high vigilance, team work, collaboration with surgeon helps to 
improve perioperative outcome of patients.
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Introduction

Extrapleural pneumonectomy (EPP) is a surgical 
treatment for malingnant pleural tumors which 
is an invasive complex surgery first described 
by Irving Arthur Sarot in 19491 for the treatment 
of tuberculosis empyema and later Butchart et 
al.,employed in malignant pleural mesothelioma 
treatment.2 EPP involves enbloc resection of lung, 
ipsilateral diaphragm,parietal pleura and pericardium.

Anaesthesia management of these patients will 
be highly challenging due to risk of significant 
blood loss, hemodynamic instability,difficult 
fluid therapy and risk of dysrhythmias, cardiac 
herniation and pericardial tamponade.3

Case report	

A 45 year old female patient, with history of cough 
and breathlessness since two months presented to 

our institute. She has been diagnosed as spindle 
cell sarcoma and posted for left thoracotomy and 
pneumonectomy.

Preanaesthetic checkup done: She has no other 
medical comorbid illness and not on any 
medications. Her vitals: heart rate 70 bpm, blood 
pressure 100/60 and oxygen saturation 93% on 
room air. Routine laboratory investigations and 
cardiac evaluation were within normal limits.
Pulmonary function tests revealed mild restrictive 
pattern with FEV1/FVC 91%,FEV1 postoperative 
predicted 45%, lung perfusion scan left 6.9% and 
right 93.1%.Computed tomography (CT) thorax 
showed pleural based tumor with multiple pleural 
nodules and collapsed left lung with effusion.
CT guided pleural nodule biopsy which showed 
spindle cell sarcoma.After discussing with intra 
hospital tumor board planned for upfront surgery.
On day of surgery standard monitors,five lead 

electro cardiography,pulse oximetry,non- invasive 
blood pressure was connected.Underaseptic 
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precautions (ASP) thoracic epidural at T6–T7 using 
18 G touhy needle and 20 G catheter threaded and 
fixed at 9 cm before induction. Right subclavian 
venous and right radial artery cannulation were 
done to monitor central venous pressure and 
invasive pressure monitoring respectively.

Preoxygenationwas done for 5 min. 
Glycopyrrolate 0.2 milligram (mg), midazolam 
one mg, fentanyl two microgram/kg were given 
intravenously.Induction done with propofol2 
mg/kg,vecuronium 0.1 mg/kg.Intubated with 
32 Fr left double lumen tube (DLT), tube secured 
after confirming with fiberoptic bronchoscopy. 
Patient placed in right lateral for left thoracotomy. 
Anaesthesia maintained with oxygen - air 
mixture,isoflurane and vecuronium. One lung 
anaesthesia was initiated with tidal volume 6 ml/
kg, 15 breaths per minute and Fio 2 –50%.Adequate 
ventilation was monitored with end-tidal carbon di 
oxide,arterial blood gas analysis.

The surgery includes EPP, hemidiaphragm 
resection and repair with mesh and closure of 
bronchial stump with latissimus dorsi flap to 
prevent bronchopleural fistula.Pericardial resection 
was not done in our patient. 

During surgery appropriate padding done at all 
pressure points. Fluid warmer, forced air warmer, 
pneumatic compression stockings were used. 
Temperature with peripheral probe, arterial blood 
gas analysis and urine output were monitored.
Noradrenalin infusion started to maintain mean 
arterial pressure more than 70mmhg.Total blood 
loss was 1200 ml replaced with1500 ml crystalloids, 
two units of packed red cell,one unit of fresh frozen 
plasma and four platelets. DLT was withdrawn little 
during bronchial stump stapling. After completion 
of surgery muscle relaxation was reversed by 
neostigmine 2.5 mg with glycopyrrolate 0.4 
mg,extubated on table in order to prevent stump 
leak,patient shifted to ICU.Total urine output was 
500 ml for 8 hours. Intraopratively patient started 
on continuous epidural infusion with a mixture 
of bupivacaine 0.125% with 2 microgram/ml 
fentanyl at 8 ml/hour, continued in post-operative 
period. Nor - adrenaline was tapered after second 
day of surgery.Patient developed ileus on second 
postoperative day due to hypokalemia correction 
given with potassium chloride. Patient discharged 
on tenth postoperative day.

Discussion

EPP involves enbloc resection of lung,ipsilateral 
diaphragm, parietal pleura and pericardium.1 

Anaesthetic management is crucial in reducing the 
postoperative complications by understanding the 
physiological changes associated with EPP which 
includes prolonged duration of surgery,fluid-
electrolyte and acid base imbalance,temperature 
variations and arrhythmias.3,4,6 Induction agent 
propofol, fentanyl, vecuronium and isoflurane 
was used to reduce myocardial depression3,5 and 
thoracic epidural used to reduce pain and early 
extubation of patient to reduce bronchial stump 
leak and ventilator associated complications.

Thoracic epidural with local anaesthetics known 
to inhibit hypoxic pulmonary vasoconstriction and 
also reduces mean arterial pressure, even though 
we had placed to reduce postoperative respiratory 
complications, early mobilization of patients and 
reduction in opioid usage and its complications.6

Lung isolation can be done either with DLT 
or bronchial blockers. In our patient we used 
double lumen tube.The most important goal 
during one lung ventilation is to ensure adequate 
oxygenation, prevent hypoxemia as well as acute 
lung injury,therefore we used protective lung 
ventilation with low tidal volume 6ml/kg, fio2 
–50%, 15 breaths per minute to maintain peak 
airway pressure between 25–30 cmH2o.5,6,7,8

Hypotension occurred due to anaesthetic 
agents, thoracic epidural, insensible loss, blood 
loss during surgery which was managed by fluid 
therapy and blood components. Perioperative 
fluid management is an important cornerstone of 
hemodynamic stability and a challenge for each 
anaesthesiologist. Liberal fluid administration 
leads to lung edema,acute lung injury, respiratory 
failure and increases postoperative mortality. This 
was managed with goal directed fluid therapy and 
nor adrenaline infusion to maintain hemodynamic 
stability and tissue perfusion as well as to maintain 
urine output of 0.5 ml/kg/min.3,6

Maintaining normothermia during procedure 
is very much essential to prevent hypothermia 
induced complications like impaired platelet and 
clotting factor enzyme function,impaired immune 
function, increased heart rate, oxygen demand 
which can lead to myocardial infarction. We used 
forced air blanket to maintain temperature above 
35.5 degree Celsius.6,9

Pulmonary complications are the major etiology 
for morbidity and mortality. Independent risk 
factors for pulmonary complications are ASA 3, 
smoking, age more than 70, COPD, BMI>30mg/
kg. Prolonged exposure to general anaesthetics can 
cause reduced production of surfactant,increased 
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alveolar-capillary permeability,impaired alveolar 
macrophage function and slow mucociliary 
clearance leading to an alteration in gas exchange.
Positioning and mechanical ventilation cause 
postoperative atelectasis which results in V/Q 
mismatch and hypoxemia.7

Conclusion

Patients undergoing EPP are at risk of perioperative 
complications, detailed preoperative assessment 
and risk stratification of patients is essential to 
reduce morbidity and mortality.
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Abstract

Epidural blocks are very important part of anaesthesia practice for providing anaesthesia/analgesia in 
various surgical and painful conditions. Breakage of an epidural catheter is a rare complication which disturbs 
patient, anaesthesiologist as well as operating surgeon. We describe the occurrence of such an event where 
epidural catheter fragment was found to be missing at the time of removal. We would also highlight the 
common reasons mentioned in literature that can precipitate such events and recommendations to prevent 
them.
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Introduction

Epidural anaesthesia/analgesia is a widely used 
technique involving neural blockade of thoracic, 
lumbar and/or sacral segments. Depending upon 
indication local anaesthetics can be administered 
into the epidural space using single injection 
technique or continuously/intermittently via a 
catheter. Although epidural catheters are normally 
used without much complications, still some 
complications like catheter breakage can occur 
and add on to the worry of the anaesthesiologist, 
surgeon as well as of the patient. We here by 
present a case report of such an event and would 
also highlight the common reasons mentioned 
in literature that can precipitate such events and 
recommendations to prevent them.

Case report 

An 80-year-old female, weighing 90 kg had fall at 
home and suffered left inter-trochanteric femur 
fracture. It was not associated with any other 

injury. She was known case of hypertension for 5 
years for which she was on tab telmisartan 40mg 
OD and tab amlodipine 5 mg OD. She had history 
of breathlessness (NYHA 3) and palpitations forlast 
4 months. She had cough with expectoration since 
5 days for which she was on injection deriphyllin 
intravenous (i/v), injection hydrocort 100mg i/v, 
and Injaugmentin 625 mg. She was hard of hearing. 
On examination, her blood pressure was 170/100 
mmHg, pulse rate 88/min and regular, breadth 
holding time 18 sec. On auscultation, her chest had 
left basal crepts/rhonchi with decreased air entry 
on right side.

Her blood investigations were within normal 
limit. Her ECG showed right bundle branch Block 
and her chest x-ray showed cardiomegaly with 
hyperinflated lung fields with infiltration in left 
lower zones. Her 2-D echocardiography revealed 
sclerotic aortic valve, mild aortic regurgitation, 
mild mitral regurgitation, age related grade 1 left 
ventricular diastolic dysfunction, no regional wall 
motion abnormality and ejection fraction of 45%. 
Informed written high risk consent was taken from 
patient in view of old age, obesity, cardiac status and 
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chest infection. Considering the patient’s condition 
and purposed surgery i.e. left proximal femur 
nailing, combined spinal epidural anaesthesia was 
planned.

In the operating room, ASA standard monitoring 
was applied. Her preoperative vitals were BP 
- 182/75 mmHg, HR - 82/min regular, Spo2 - 
89%- 91% RR - 18/min. IV line was started and 
emergency drugs were kept ready. Under all 
aseptic precautions, 18 gauze, 80 mm Tuohy needle 
(PORTEX Epidural Minipack System 1) was used 
to access the epidural space in L3–L4 intervertebral 
space with loss of resistance technique in the sitting 
position. The epidural space was encountered at 
6 cm from skin through a paramedian approach, 
and 20-gauze radio-opaque close-ended multihole 
epidural catheter was advanced and fixed at 11cm 
after administering test dose. Spinal anaesthesia 
was given using 25G Quincke’s needle with 0.5% 
heavy bupivacaine 2ml and 25µg Fentanyl at L2–
L3 interspace. An aseptic dressing was done and 
adequate motor block and sensory level upto T8 
was achieved. Intraoperatively, her vitals were 
maintained within 20% of baseline throughout the 
procedure. Epidural top up was given using 0.5% 
ropivacaine 6ml after 2 hrs. The surgery lasted for 3 
hrs. Total fluid given was one litre crystalloids and 
one unit of PRBC was transfused. The estimated 
blood loss was 450ml. On completion of surgery, 
the patient was shifted to Post Anaesthesia Care 
Unit (PACU). Patient’s vitals remained stable and 
hence she was shifted to ward later.

Next day, resistance was encountered while 
trying to administer top up. We were unable to 
give top up, so removal of epidural catheter was 
planned. On removal of dressing, the epidural 
catheter was found to be lying outside the skin. On 
inspection of the catheter, tip of the catheter along 
with some part (8 cm) was found to be missing  
(Fig 2). The distal part of the catheter was found to 
be stretched along it’s length (Fig 3). The surgical 
team and the patient were informed of the event. 
On examination there was no feature of any local 
infection, sepsis, or any neurological deficit.

Digital X-ray of thoracolumbar spine both in 
anteroposterior and lateral position was done. It 
was not possible to detect the missing fragment. 
Computed tomography (CT) scan of dorsolumbar 
spine with sagittal and coronal reconstruction 
could not detect missing catheter fragment.

The patient was counselled about the possible 
complications related to the retained epidural 
catheter fragment. She was kept on a regular follow 
up with an advice to report in case of any abnormal 

signs and symptoms. The patient remained 
stable in postoperative period and discharged in 
satisfactory condition. Our patient has not reported 
any adverse symptoms so far till the writing of this 
article approximately 12 months.

Discussion

Epidural analgesia is an important part of many 
enhanced recovery after surgery (ERAS) protocols 
for patients undergoing major intra-abdominal, 
intra-thoracic and lower limb procedures. Epidural 
anaesthesia is relatively slower in onset and may 
be helpful when caring for haemodynamically 
fragile patients. Literature review shows only few 
case reports of breakage of epidural catheter, most 
of which occur during catheter removal and some 
during insertion but missing at the time of removal 
makes this case a unique. Breakage of the epidural 
catheter is usually a benign issue except for a few 
instances.

 All patients with retained epidural catheter 
fragment should undergo proper imaging studies 
to know it’s exact location.1 It is also necessary for 
documentation purposes. Radio opaque epidural 
catheters are easier to locate radiologically than 
non-radio opaque ones, but paradoxically, they 
have a lower tensile strength than standard clear 
catheters. Radio-opaque fragment may also be 
impossible to locate radiologically because of the 
radio dense surrounding structures.1 CT scanning 
is more sensitive than plain radiography and MRI 
in detecting the high attenuation catheter fragment 
within the epidural space.1 In our case X Ray and 
CT did not help to locate the fragment since they 
are helpful only when there is a reactive mass 
around the catheter fragment and it usually takes 
approximately 3 weeks to form the same.

 Retained epidural catheter pieces are generally 
considered to be inert and should not produce a 
foreign body reaction. However literature research 
has shown certain complications pertaining to 
retained catheter like formation of a reactive 
epidural mass around the catheter fragment 
resulting in lumbar spinal stenosis,2 low back 
ache due to foramina stenosis3 and delayed onset 
of subdural hematoma.4 However, there are 3 
situations where a policy of non-interference or 
reassurance does not apply:-
	 1.	 Where infection or symptoms supervene, 

a careful history and physical examination 
should help determine the spinal level 
involved.



IJAA / Volume 7 Number 5 / September – October 2020

1227

	 2.	 If the catheter fragment gets migrated 
intrathecally and allowing persistent CSF 
leakage. 

	 3.	 If the proximal end of the segment is located 
at or just beneath the skin such that it can 
be retrieved simple through a superficial 
incision made under local anaesthesia.

In most cases, the current practice is to leave 
them alone unless symptomatic because surgical 
removal can produce more harm than good. 
Surgery is reserved for symptomatic cases only.

Usual Causes of Broken Epidural Catheter

At the time of insertion At the time of removal
1. When excessive length 
of the catheter has been 
inserted.5 Therefore, no 
more than 4–5 cm of catheter 
should be advanced into the 
epidural space.

1. When excessive force 
is applied to remove an 
entrapped catheter. Minimal 
force should be applied to 
remove a catheter.

2. When excessive force is 
used to advance the catheter 
against resistance or when 
catheter is withdrawn 
without moving the Tuohy 
needle or when Tuohy needle 
is advanced over the catheter. 
Therefore, on encountering 
resistance, the catheter 
should never be withdrawn 
through the needle. Both 
should be removed as a 
single unit.

2. If resistance is 
encountered, a number of 
simple manoeuvres may 
help to enable removal of 
catheter without stretching 
or tearing which includes:- a) 
Maximal flexion of back in 
lateral decubitus position.8 
b) Returning the patient to 
the position used at time of 
insertion. c) Allowing tissues 
to soften for 15–30 minutes 
before reattempting.8

3. When the catheter gets 
damaged due to getting 
pinched between the tip of 
needle and a bony surface. 
4. In two level CSE, the 
catheter may get sheared off 
by spinal needle.6

5. Weak catheter due to 
manufacturing defect.7 The 
needle should be checked 
for barbs on bevel and the 
catheter for manufacturing 
defects before insertion. 
Catheters of high tensile 
strength should be obtained 
from a reputable, reliable 
manufacturer.

In our case, we couldn’t ascertain any of the 
mentioned causes for breakage. Most probably it 

broke due to excessive stretching of the catheter 
either at the time of shifting/nursing care or 
positioning of the patient in the ward. So in addition 
to recommendations mentioned above, epidural 
catheter should be taken care of while moving/
shifting the patients especially in obese patients.

Conclusion

Missing epidural catheter fragment puts the 
anaesthesiologist in a dilemma. To avoid such 
an event, it is imperative to stick to the usual 
guidelines for epidural insertion and removal as 
well as during shifting/positioning of the patient. 
The event of a missing epidural catheter fragment 
tip must be addressed and communicated both to 
the surgeon and the patient.

Conflicts of interest: nil.
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Letter to Editor

Airway management in the operating room (OR) during 
the COVID-19 pandemic poses unique challenges. Airway 
interventions can cause a high amount of aerosolisation, 
putting all the team members at a high risk of acquiring 
COVID-19 infection during the procedure.1,2

During airway management, in addition to ensuring 
patient safety, additional measures to prevent aerosol 
generation and reduce viral spread are required to ensure 
safety of the airway manager and the other OR personnel.2 
Use of modified techniques, unfamiliar equipment like a 
customised intubation and extubation box (COVID box) 
or other barrier devices, make airway management more 
challenging. In addition, the fear of contamination and 
infection may lead to cognitive overload which may 
affect the performance of the airway manager.Vigilant 
precautionary measures are warranted during airway 
management in the OR to prevent the spread of infection 
among OR personnel. There is no robust evidence for a 
definite technique or strategy for airway management in 
OR during the COVID-19 pandemic. All India Difficult 
Airway Association (AIDAA) consensus guidelines for 
airway management in the operating room during the 
COVID-19 pandemic have been recently published that 
recommend avoiding awake tracheal intubation (ATI) 
as much as possible.3 Managing an anticipated difficult 
airway is a challenging task for the anaesthesiologist, as 
ATI is a highly aerosol generating procedure.4 Prolonged 
duration of ATI increases exposure time to the aerosols.3

Our institute caters to a large volume of cancer cases 
which include head and neck cancer and reconstructive 
surgeries. During the period of 23rd march 2020 to 7th June 
2020 we performed 50 head and neck cancer resection 
surgeries with reconstruction. 26 patients from this 
group needed awake tracheal intubation because of their 
anticipated difficult airway.
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On the basis of our experience we propose 
the following if an awake tracheal intubation is 
inevitable.

Meticulous planning, optimal preparation, 
pre procedural briefing and proper coordination 
among team members, reduces procedural time. 
Good counselling and optimal level of sedation 
increases the success rate and also decreases 
the procedural time.3 Use of dexmedetomidine 
infusion for sedation, keeping the patient calm and 
maintaining a patent airway can be considered.

Anaesthetising the airway using local anaesthetic 
techniques is challenging. There is a potential 
risk of aerosol generation with all the techniques. 
Therefore, these should be performed only after 
weighing the benefits and the risks andwith the use 
of personal protective equipment (PPE).Spraying 
the oral cavity and posterior pharyngeal wall with 
10 percent lignocaine spray, viscous lignocaine 
gargles, nasal lignocaine jelly or lignocaine soaked 
patty in the nose can be considered.

Airway blocks are to be considered only by an 
experienced operator and weighing the risk and 
benefits.Intratracheal local infiltration maybe 
considered through a sterile plastic drape covering 
the patient.

Nebulisation is best avoided as it can be 
associated with aerosol generation. 
Use of a disposable flexible bronchoscope maybe 

considered if feasible. During intubation only the 
minimum required personnel should be present 
inside the OR. The team should be wearing the PPE 
as recommended by the parent institute protocols.

 The aerosol box in its present design maybe 
difficult to use for a Flexible fibreoptic bronchoscope 
(FFB) intubation, so we used a transparent plastic 
drape that was suspended over a support as 

shown in the pic 1 and pic 2. This arrangement 
allowed comfortable manipulation of the FFB and 
containment of the aerosol generated under the 
plastic drape. A suction placed under the drapes 
to reduce the concentration of aerosols generated 
maybe considered.

Therefore if an awake tracheal intubation in 
a Covid suspect or positive patient is inevitable 
proper planning, preparation and execution of the 
procedure is required to ensure patient and operator 
safety. Modification of techniques to reduce aerosol 
generation and spread must be considered. The 
goal should be to minimize intubation time, 
reduce aerosol generation and prevent aerosol 
transmission.
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