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Abstract

Background: For better pain management during lower
limb surgeries, various adjuvants have been used
intrathecally along with local anaesthetics. Spinal
anesthesia is a widely used technique for lower limb
surgeries, but it is often accompanied by side effects such
as nausea and vomiting. Various pharmacological
interventions have been explored to mitigate these side
effects, including intrathecal atropine and
dexamethasone. This study aims to compare the efficacy
of intrathecal atropine and intrathecal dexamethasone in
preventing nausea and vomiting in patients undergoing
lower limb surgeries under spinal anesthesia

Material and Methods: This prospective, randomized,
double-blind study was conducted at ASCOMS, Jammu
over one year on 100 Patients randomly divided into two
groups with one group receiving 0.2 mg of intrathecal

atropine along with 12mg of 0.5% hyperbaric

bupivacaine and another group receiving 5 mg of
intrathecal dexamethasone along with 12mg of 0.5%
hyperbaric bupivacaine. The primary outcome measure
was the incidence of nausea and vomiting in the
intraoperative and postoperative periods. Secondary
outcomes included characteristics of the spinal block,
hemodynamic changes, and any adverse effects.

Results: In both groups, there was no statistical
difference in respect of age, sex, BMI, ASA physical
status, duration of surgery, Mean Arterial pressure and
HR. It was observed that the occurrence of postoperative
nausea and post-operative vomiting was less in group A
cases (atropine group) as compared to group B
(dexamethasone group) cases (p=0.048 and 0.026
respectively).

Conclusion: In conclusion, intrathecal atropine is more

effective than intrathecal dexamethasone in preventing
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nausea and vomiting in patients undergoing lower limb
surgeries under spinal anesthesia

Keywords: Intrathecal, Nausea and Vomiting,
hemodynamic changes

Introduction

Pain is one of the most common and distressing
symptoms experienced by patients undergoing lower
limb surgeries under spinal anaesthesia. For better pain
management during lower limb surgeries, various
adjuvants have been used intrathecally along with local
anaesthetics, including opioids, alpha-2 agonists, and
corticosteroids 23,

Spinal anaesthesia is a widely used technique for lower
limb surgeries, but it is often accompanied by side effects
such as nausea and vomiting 2. One of the most common
complications associated with spinal anaesthesia is
postoperative nausea and vomiting, which can
significantly impact patient comfort, satisfaction, and
recovery “.

In lower limb surgeries under spinal anesthesia, the
incidence of postoperative nausea and vomiting has been
reported to range from 10% to 80% 5. This wide variation
can be attributed to several factors, including the type of
characteristics, and the wuse of

surgery, patient

prophylactic anti-emetic medications. It has been
increasingly recognized that the prevention of nausea and
vomiting is crucial for patient satisfaction and recovery.
To mitigate these side effects, various pharmacological
interventions have been explored, including the use of
intrathecal atropine and dexamethasone. Atropine, a
muscarinic receptor antagonist, has been shown to reduce
the incidence of intraoperative nausea and vomiting ®’.
Dexamethasone, a potent corticosteroid, has also been
investigated for its antiemetic properties 8.

Intrathecal atropine is a muscarinic antagonist that has
antiemetic

been investigated for its properties.

© 2025 IIMSIR, All Rights Reserved

Dexamethasone, a potent corticosteroid, has also been
studied for its ability to reduce postoperative nausea and
vomiting & However, a direct comparison of the efficacy
of these two interventions is lacking in the literature.

Atropine is a competitive antagonist of muscarinic
blocks

acetylcholine at muscarinic receptors, which are involved

acetylcholine receptors. It the action of
in the emetic reflex arc. Intrathecal administration of
atropine has been shown to effectively reduce the
incidence of nausea and vomiting in patients undergoing
spinal anaesthesia .

On the other hand, Dexamethasone is a potent
corticosteroid that has been observed to have antiemetic
properties. The mechanism of action of dexamethasone
in reducing nausea and vomiting is not fully understood,
but it is thought to involve the inhibition of prostaglandin
synthesis, reduction of 5-HT3 receptor sensitivity, and
modulation of the inflammatory response °.

Intrathecal Atropine and intrathecal Dexamethasone have
both shown promise in reducing nausea and vomiting in
patients undergoing spinal anaesthesia, but their
comparative efficacy has not been well-established 5819,
This study aims to compare the efficacy of intrathecal
atropine and intrathecal dexamethasone in preventing
nausea and vomiting in patients undergoing lower limb
surgeries under spinal anaesthesia.

Material and Methods

This was a prospective, randomized, double-blind study
conducted in the Department of Anaesthesia, Acharya
Shri Chander College of Medical Sciences and Hospital,
Jammu. In the study, 100 Patients were included as per
the following inclusion and exclusion criteria:

Inclusion Criteria

e Age between 18-65 years

e Body Mass Index (BMI) between 18.5-35
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e Cases scheduled for elective lower limb surgeries
under spinal anesthesia

e American Society of Anaesthesiologists’ physical
status I or 1l

Exclusion Criteria

e Participant refusal

o Allergy to any of the medications

e Any contraindication to neuraxial block

e Cases with a history of nausea and vomiting as well
as those who have taken antimetic medications
within the last 2h, were excluded from surgery.

In the study, 100 Patients were randomly allocated into

two groups:

Group A (n=50) receiving 0.2 mg of intrathecal atropine

along with 12mg of 0.5% hyperbaric bupivacaine

Group B (n=50)

dexamethasone along with 12 mg of 0.5% hyperbaric

received 5 mg of intrathecal
bupivacaine.

All patients received standardized spinal anesthesia with
0.5% hyperbaric bupivacaine at the L3-L4 or L4-L5
intervertebral space. Patients in Group A received 0.2 mg
of intrathecal atropine, while patients in Group B
received 5 mg of intrathecal dexamethasone, along with
the local anaesthetic.

Nausea and vomiting were assessed using a 4-point scale
(0 - no nausea/vomiting, 1 - mild, 2 - moderate, 3 -
severe). A score of 0 indicated no nausea or vomiting, 1
Results and Observations

Table 1: Characteristics of the patients

indicated mild nausea, 2 indicated moderate nausea with
or without vomiting, and 3 indicated severe nausea with
or without vomiting. Additional rescue antiemetics were
administered if the patient experienced a score of 2 or
greater.

On arrival of the participant to the operative room, a
suitable 1V line was inserted. Participants are connected
to monitor and assessment of hemodynamic (Heart rate
(HR), Respiratory rate (RR), and blood pressure (BP).
Preanesthetic hydration by at least 100 ml/h of ringer
lactate during the period of fasting in pre-operative room.
Participants received spinal anesthesia at level L3-L4 or
L4-L5 lumbar segment in a sitting position with doses
according to groups.

Hemodynamic parameters, including blood pressure and
heart rate, were monitored at regular intervals during the
surgical procedure. The characteristics of the spinal
block, including the onset and duration of sensory and
motor blockade, were also recorded.

The primary outcome measure was the incidence of
nausea and vomiting in the intraoperative and
postoperative periods. Secondary outcomes included
characteristics of the spinal block, hemodynamic
changes, and any adverse effects.

A clinical proforma was used to collect the data. The
collected data was recorded in a Microsoft Excel sheet

and analysed with the help of SPSS version 22.0.

Group A (n=50)

Group B (n=50)

Age (years)

MeantSD 35.72+£10.32 39.04+12.85 p=0.1575
Sex

Male 32(64%) 36 (72%)

Female 18(36%) 14(28%)

© 2025 IIMSIR, All Rights Reserved
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BMI (kg/m2)

MeanSD 28.04+2.14 27.12+2.86 p=0.0716
ASA physical status

ASA | 42(84%) 38 (76%)

ASA I 8(16%) 12(24%)

Duration of surgery (min) 20154 21+4.8 p=0.3301
Mean+SD

Table 1 depicts the characteristics of the patients in both

groups. The mean (SD) age of the population among

groups was 35.72(10.32) years for Group A and
39.04(12.85) years for Group B respectively. In both

groups, males outnumbered the female patients.

Table 2: Mean Arterial Pressure at different time periods

The mean (SD) BMI of the groups was for group A,
28.04(2.14) kg/m2, and for group B, 27.12(2.86) kg/m2.

In both groups, the majority of the patients belong to
ASA |. Further, there was no significant difference in

both the groups with respect to the duration of surgery.

MAP at different time periods Group A (n=50) Group B (n=50)
5 min 94.08 93.68

15 min 91.04 90.24

30 min 96.08 95.32

45 min 87.04 86.44

60 min 91.76 92.44

120 min 90.24 91.76

180 min 94.76 94

Table 2 depicts that there is no significant difference

between the groups in terms of mean arterial pressure at

various intervals of time.

Figure 1: Mean Arterial Pressure at different intervals

© 2025 IIMSIR, All Rights Reserved
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Table 3: Heart Rate at different time periods

HR at different time periods Group A (n=50) Group B (n=50)
5 min 93.64 93.4

15 min 89.8 90.44

30 min 91.92 90.5

45 min 84.24 85.4

60 min 86.04 87.64

120 min 88.72 87.08

180 min 88.16 89.08

Table 3 shows that there is no significant difference

between the groups in terms of heart rate at different time

periods.

96
94
92
90
88
86
84
82
80

78
5 min

30 min

15min 45 min

=8 Group A (n=50)

60 min 120 min 180 min

=—e— Group B (n=50)

Figure 2: Mean Heart Rate at different intervals
Table 4: PONV of the studied groups

It was further observed in our study that the time to onset
of sensory and motor block was similar between the two
groups, but the duration of sensory and motor blockade
was significantly prolonged in the dexamethasone group
compared to the atropine group.

Group A (n=50) Group B (n=50) P value
Post-operative nausea
Grade 0 48 44 0.048*
Grade 1 1 3
Grade 2 1 3
Grade 3 0 0
Post-operative vomiting

Grade 0 50 45 0.026*
Grade 1 0 4
Grade 2 0 1
Grade 3 0 0

Table 4 depicts the post-operative nausea and vomiting
among the patients in both groups. It was observed that

the occurrence of postoperative nausea and postoperative

© 2025 IIMSIR, All Rights Reserved

vomiting was less in group A cases (atropine group) as
compared to group B (dexamethasone group) cases
(p=0.048 and 0.026 respectively).
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Table 5: Side effects of the drugs used in the studied groups

Side effects Group A (n=50) Group B (n=50)
Mouth dryness 2 0
Initial Bradycardia 1 0
Headache 0 2
Drowsiness 0 1
Distention 0 1

Table 5 depicts the side effects among both groups. It
was observed that mouth dryness and initial bradycardia
were observed among 3 (6%) patients in Group A
(atropine group) whereas Headache, drowsiness, and
distention were observed among 4(8%) of the patients in
Group-B (dexamethasone group).

Discussion

The present study found that intrathecal atropine was
more effective than intrathecal dexamethasone in
preventing nausea and vomiting in patients undergoing
lower limb surgeries under spinal anaesthesia. The
incidence of nausea and vomiting was significantly lower
in the atropine group compared to the dexamethasone
group during the intraoperative period.

The mechanism of action of atropine in reducing nausea
and vomiting is well-established. Atropine blocks the
action of acetylcholine at muscarinic receptors, which are
involved in the emetic reflex arc. This leads to a
reduction in the activation of the vomiting center in the
medulla. On the other hand, the antiemetic effects of
dexamethasone are less well understood ***,

Previous studies have suggested that dexamethasone may
inhibit the release of inflammatory mediators, such as
prostaglandins and leukotrienes, which are known to
stimulate  the  vomiting  reflex.  Additionally,
dexamethasone may modulate the sensitivity of 5-HT3
receptors, which are involved in the transmission of

nausea and vomiting signals 812,

© 2025 IIMSIR, All Rights Reserved

The results of this study are consistent with the findings
of previous research, which have also demonstrated the
efficacy of intrathecal atropine in reducing the incidence
of nausea and vomiting in patients undergoing spinal
anesthesia.

One notable observation from this study was the
prolonged duration of sensory and motor blockade in the
dexamethasone group compared to the atropine group.
This finding is in line with previous studies that have
reported the adjuvant effects of dexamethasone in
prolonging the duration of spinal anesthesia. The
underlying mechanism for this effect is thought to be the
anti-inflammatory  and  analgesic  properties  of
dexamethasone, which can enhance the local anesthetic
action and delay the resolution of the block 3+

In contrast, the use of intrathecal atropine did not
significantly prolong the duration of the spinal block,
which may be a desirable characteristic in certain clinical
situations where a shorter duration of anesthesia is
preferred.

The mean (SD) age of the population among groups was
35.72(10.32) years for Group A and 39.04(12.85) years
for Group B respectively. In both groups, males
outnumbered the female patients. The mean (SD) BMI of
the groups was for group A, 28.04(2.14) kg/m2, and for
group B, 27.12(2.86) kg/m2. In both groups, the majority
of the patients belong to ASA I. Further, there was no

significant difference in both the groups with respect to
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the duration of surgery. The base characteristics of the
patients were similar between the two groups as also
reported in previous studies by Thomas S et al. 2007 and
Nava D et al. 2018 using intrathecal dexamethasone and
intrathecal atropine 16,

There is no significant difference between the groups in
terms of mean arterial pressure and heart rate at various
intervals of time. Hemodynamic parameters like pulse
rate and blood pressure did not differ significantly
between the two groups

It was observed that the occurrence of postoperative
nausea and postoperative vomiting was less in group A
cases (atropine group) as compared to group B
(dexamethasone group) cases (p=0.048 and 0.027
respectively). The time to onset of postoperative nausea
and vomiting was also delayed in group A patients as
compared to group B patients. The findings of our study
are consistent with the results reported in previous
studies by Yared J et al. 2000 and Thomas S et al. 2007
on the antiemetic efficacy of intrathecal atropine and
intrathecal dexamethasone -%°,

It was observed that mouth dryness and initial
bradycardia were observed among 3 (6%) patients in
Group A group)

drowsiness, and distention were observed among 4(8%)

(atropine whereas  Headache,
of the patients in Group-B (dexamethasone group). The
side effects occurring in both groups were mild and did
not require any specific treatment.

Limitations of the study

The study has several limitations, including the relatively
small sample size and the single-center design.
Additionally, the study did not assess the long-term
the two

outcomes or the cost-effectiveness of

interventions.

© 2025 IIMSIR, All Rights Reserved

Conclusion
In conclusion, intrathecal atropine is more effective than
intrathecal dexamethasone in preventing nausea and
vomiting in patients undergoing lower limb surgeries
under spinal anesthesia. Intrathecal atropine did not
prolong the duration of spinal blockade compared to
intrathecal dexamethasone.
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