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INTRODUCTION

ABSTRACT

Objective: Any operation leads to body stress and tissue injury that causes pain and
its complications. Glucocorticoids such as Dexamethasone are strong anti-inflammatory
agents, which can be used for a short time post-operative pain control in various surgeries.
Main purpose of this study is to evaluate the effect of administration of intravenous (IV)
Dexamethasone on reducing the pain after cesarean.

Methods: A double-blind prospective randomized clinical trial was performed on 60
patients candidate for elective caesarean section. Patients were randomly assigned into
two groups: A (treatment: 8 mg IV Dexamethasone) and B (control: 2 mL normal saline).
In both groups, variables such as mean arterial blood pressure (MAP), heart rate (HR),
respiratory rate (RR), pain and vomiting severity (based on visual analog scale) were
recorded in different time points during first 24 h after operation. Statistical methods
using repeated measure analysis of variances and t-test, Mann-Whitney and Chi-square
tests were used for analyzing data.

Findings: The results indicated that within-group comparisons including severity of pain,
MAP, RR and HR have significant differences (P < 0.001 for all variables) during the study
period. Between group comparisons indicated significant differences in terms of pain
severity (P < 0.001), MAP (P = 0.048) and HR (P = 0.078; marginally significant), which in
case group were lower than the control group.

Conclusion: IV Dexamethasone could efficiently reduce post-operative pain severity and
the need for analgesic consumption and improve vital signs after cesarean section.
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which can stimulate autonomic nervous system and
increase heart rate (HR) and cardiac output.l'! There

Any operation due to tissue damage causes the
release of chemical mediators such as substance
P, hydroxytryptophan, serotonin, bradykinin and
prostaglandins, which stimulate the A (delta)
and C nerve fibers and therefore cause to pain
perception.!’. Some of the body responses to pain
are: Straight muscles hypertonia and spasm, increase
of oxygen expenditure and acid lactic production,
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are so many different methods such as patient
control anesthesia, cryoanalgesia, local anesthesia,
administering non-steroidal anti-inflammatory drugs,
glucocorticoids or epidural or spinal opioids for
reduction of post-operative pain.

Glucocorticoids are strong anti-inflammatory agents,
which can be used for a short time post-operative
pain control in various surgeries. Dexamethasone
has also an antiemetic effect, in addition to its
anti-inflammatory and analgesic effects.”) Mechanism
of action of glucocorticoids is not fully understood,
however, the suggested theories include: Inhibition of
production of inflammatory mediators (prostaglandin,
bradykinin), preventing reduction of “pain threshold,”
which occurs in surgeries and reducing tissue
swelling because of anti-inflammatory effects and
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therefore inhibit nerve compression by inflammatory
tissue.”

There are numerous studies emphasized the analgesic
and antiemetic effects of Dexamethasone in different
surgeries such as laparoscopic hysterectomy, total hip
arthroplasty, caesarean section, lumbar discectomy,
tonsillectomy and cardiac surgery.**

Different methods have been suggested for reduction
of pain after cesarean section. Wu et al. evaluated and
compared different dosages of Dexamethasone and
droperidol in cesarean section and concluded that
patients who received Dexamethasone experienced
less pain and emesis.® Furthermore, Shahraki et al.,
evaluated and compared the efficacy of intramuscular
pethidine and oral methadone on pain relief after
cesarean section and concluded that both methods
have similar effects.'” Effects of subcutaneous and
intravenous (IV) administration of Dexamethasone
on pain and vomiting after cesarean section also was
investigated."'* However, there was not any study
that investigate the effects of IV Dexamethasone
on pain and also various vital signs after cesarean
surgery. Furthermore, due to the high prevalence of
cesarean surgery over the world and particularly in
Irant**! the current study was designed to investigate
the effect of IV Dexamethasone on post-cesarean
section pain, HR, respiratory rate (RR) and mean
arterial blood pressure (MAP).

METHODS

A double-blind prospective randomized clinical
trial (registered at Iranian Registry of Clinical
Trials; registration code: IRCT201104095934N2)
was planned from March until September 2010 on
patients scheduled for elective cesarean delivery
under epidural anesthesia at Beheshti Hospital,
Isfahan, Iran. After obtaining approval from the
Ethics Committee of Isfahan University of Medical
Sciences, 60 nulligravida healthy women who
delivered single term baby, with American Society
of Anesthesiologists physical status 1 or 2 were
recruited in this study. Written informed consents
were obtained from all study participants, after
describing all aspects of the study. Patients were
randomly allocated to either case group who received
8 mg IV Dexamethasone or control group who
received 2 mL normal saline (0.9%) based on simple
randomization process using generated random digit
numbers by statistical package for the social sciences
(SPSS). Neither the participants, nor the investigators
responsible for following the participants, collecting
data and assessing the outcomes were aware of the
intervention assignments [Figure 1].

Patients were excluded if they had any conditions
such as sensitivity or allergy to glucocorticoids,
present or past history of peptic ulcer disease,
glaucoma, diabetes mellitus Type 1 or 2, heart failure,
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Figure 1: CONSORT diagram of the study
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fungal or viral systemic infection, hypertension or
any other poor-controlled disease.

Both groups received the same hydration therapy and
local anesthesia method. About 500 mL lactated ringer
solution were given IV before anesthesia to maintain
a stable blood pressure. Local anesthesia in the L2-L3
or L3-L4 interspace through an epidural catheter was
provided by 2.5 mL bupivacaine 0.5% and a single
anesthesiologist and obstetrician were responsible
for anesthesia and operation for all participants.
All participants in both groups received 8 mg IV
Dexamethasone or 2 mL normal saline 0.9% at the
same period of time (immediately after clamping of
the umbilical cord).

During the follow-up period (24 h after cesarean
section), average of MAP, HR, RR and severity of
pain and vomiting were monitored and recorded at 0,
15, 30, 60 min and 2 (in the recovery room), 4, 6, 12,
18, 24 h (in surgery ward) after operation.

Severity of pain and vomiting based on visual analog
scale (VAS) was measured using a 10 cm ruler
according to the self-reporting by patients. In this
method, patient will be asked to indicate zero in case
of having no pain and 10 if she has the most severe
pain. For both the pain and vomiting, score < 4 was
considered as mild, 5-7 as moderate and 8-10 as
severe.

All patients received a routine dose of 4 mg Morphine
at the time of the entrance to the recovery room and
then if necessary (VAS > 4) for pain relief; however,
caution was taken that the Morphine administration
intervals should not be less than 4 h. Rescue
antiemetic (metoclopramide 10 mg) was given if
vomiting occurred. The incidence of side-effects such
as agitation and rise of blood pressure during 24 h
and patients’ satisfaction were evaluated.

Results are presented as mean + standard deviation for
continues (pain severity, HR, RR, MAP) and median
for discreet (severity of vomiting, level of satisfaction
and total morphine use) quantitative variables. The
main statistical method for analyzing data was
“repeated measure analysis of variances (ANOVA).”
Mauchly test for checking sphericity condition as
a perquisite assumption was conducted. In those
conditions that this assumption was not satisfied,
multivariate Wilk’s A test was used. Within group
comparisons at each follow-up time points were
tested using repeated contrasts and between groups
comparisons were conducted using two independent
samples t-test adjusted through Bonferroni correction.
Qualitative  variables (side-effects of different
treatments) and non-normal quantitative variables
were compared between groups using Chi-square

test and Mann-Whitney U tests, respectively. P < 0.05
was considered as statistically significant. All
analyses were performed using SPSS 16.0 (SPSS Inc.,
Chicago, IL).

RESULTS

There were no significant differences among two
groups in terms of age (mean age was 24.9 + 3.5 in
case group and 24.7 + 3.6 in the control group).
Repeated measure ANOVA results [Table 1] indicate
that the difference of within-group variables of
severity of pain, MAP, RR and HR are significant
(P < 0.001). Multivariate test (Wilks" A) of time x
treatment interaction indicate that this interaction is
statistically significant for pain severity (P < 0.001),
MAP (P = 0.048) while marginally significant for
HR (P = 0.074) and RR (P = 0.078). These results
suggest that the levels of pain severity, MAP, HR
and RR made across the studied time points are
dependent on the type of treatment groups. Between
group comparisons indicate significant differences in
terms of pain severity (P < 0.001), MAP (P = 0.048),
HR (P = 0.078; marginally significant), while the
non-significant difference for RR (P = 0.408).

Mann-Whitney U test showed statistically significant
difference between groups in terms of level of
satisfaction (P < 0.001); also it showed statistically
significant difference in terms of total Morphine
use between treatment (average of 4 mg) and
control (average of 8 mg) groups (P < 0.001). Based
on this test, the severity of vomiting was significantly
different in two studied groups only at the time of the
entrance to a recovery room (P < 0.001) while not in
another times (data not shown).

Chi-square test’s results showed significant association
between grouping variable and side-effects, in which
side-effects in the control group were more than the
treatment group (odd ratio = 6.3, 95% confidence
interval; P = 0.01).

DISCUSSION

Main endpoint of our study i.e., level of post-operative
pain among patients who received IV Dexamethasone
was compared with the control group (normal saline
0.9%). The obtained result in the current study was
in line with the majority of the other studies that
have confirmed the effectiveness of analgesic effect of
Dexamethasone after different surgeries.!"¢*°!

However, one study has demonstrated that
IV Dexamethasone had no effect on controlling the
post-operative pain in patients who received epidural
Morphine for post-cesarean analgesia.*”!
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Table 1: Results of within and between groups comparisons for the study variables based on repeated measure ANOVA

Timex

Time
(0-9" periods) treatment

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Period 7 Period 8 Period 9 Treatment

Period 0
Time of first entrance

Variable Group

Danesh Shahraki,

18h 24h  (AorB)

12 h
later

1.6

2 h later 4 hlater 6 h later

30 min 60 min

15 min
later

later

later
1.6+0.92

later

later

to recovery room

9.25

(P<0.001)

F-

67.35

F:
(P<0.001)

1+1 F=56.21
2.3+22 (P<0.001)
76.5+6.8 78.3+5.8 77.6+6.3

+0.9

2714

4.5+1.8

2.7

7+3.1
86.1+8.6 83.1x9.9 82.2+6.7 80.7+6.5 78.2+8.1

86.9+8.1

Pain

2.2

78.5+7.1

7125

4.4
87.7+10.4
85.8+10.5

88.4+7.6

2.09
(P=0.04)

F

F

15.55

F=
(P<0.001)

F=5.156
(P=0.048)

MAP

83.6+8.4 76.5+6.8 79.6+5.4 77.1+5.5 77.7+4.5

85+8.6

86.9+8.8 88.4+7.8

1.94

(P=:0.074)

7.36

(P<:0.001)

F-

3.21

(P=:0.078)

F

80.4+5.6 78.9+4.4 79.2+4.3 78.4+2.8

87.1£7.9 84.2+8.9 83.2+8.7 80.4+7.8 81.9+5.1

HR

etal.:

86.7+7.9 86.6+6.8 87.5+6.6 85.5+6.5 84.3+5.6 82.2+7.3 81.2+5.6 79.9+5.7 79.4+5.1

87.1+8.9
21.7+1.2

1.89

F=
(P=0.078)

20.6

(P<=0.001)

F

0.695

F=
(P=0.408)

19.3+1.1 18.9+1.1 19.7+3.2

19.9+2.2 20.2+2.5 20.1x2.2 19.9+1.9

20.4+1.2

21+1.5
21.4+15 21.1x1.6 21.2+1.5 20.4+14

RR

IV Dexamethasone on post-cesarean section pain and vital signs

19.9+1.3 19.6+1.4 19.1+11 19+1

20+1.2

27.1£1.5
Data presented as mean+SD, Pain severity results are based on a visual analog scale, Group A (treatment)

Analysis of

2 mL normal saline 0.9%, ANOVA:

8 mg intravenous dexamethasone, Group B (control)=

Standard deviation

Respiratory rate, SD:

Heart rate, RR=|

Mean arterial blood pressure, HR=

variances, MAP:

Although some previous studies indicated a delayed
analgesic onset of Dexamethasone,® current study
revealed a rapid onset of IV Dexamethasone in pain
reduction, in which from the beginning (0, 15 min),
the VAS score in case group was significantly
lower than the control group. Jokela ef alP! and
Romundstads’st™!  studies demonstrated similar
results with those obtained in our study. This result
can be attributed to the likely membranous action of
glucocorticoids, which is much faster than their effect
on transcription.®’!

Furthermore, our study demonstrated the long
(24 h after cesarean section) analgesic effect of 8 mg
IV Dexamethasone. Hval et al. studied 100 women
candidates for breast surgery and concluded that
the pre-anesthetic administration of 16 mg of IV
Dexamethasone could have an analgesic effect for 3
days. Furthermore, Romundstad et al., study showed
that 125 mg of methyl prednisolone has an analgesic
effect for 3 days.'"! Bisgaard et al., also concluded
that a single dose of 8 mg of IV Dexamethasone
during laparoscopy cholecystectomy has an analgesic
effect, which lasted for 1 week.?! Plasma elimination
half-life of Dexamethasone is only 6 h®” but the long
analgesic effect of glucocorticoids can be attributed to
their effect on transcription.”! The results of our study
is similar to Jokela et al. and Hong's et al. studies
showed that the post-cesarean administration of
Dexamethasone lead to reduce the need for Morphine
and other analgesic consumption.?3"

Dexamethasone has an antiemetic effect by
inhibition of releasing prostaglandins and serotonin
in the gastrointestinal tract and endorphin in the
nervous system.’!] The effect of different dosages of
glucocorticoids on reduction of post-operative nausea
and vomiting has been documented in numerous
studies,?##32%3]  though the minimum dose of
Dexamethasone has been reported from 2.5 mg for
gynecologic surgeries to 5 mg for thyroidectomy.!
However, we didn’t find any significant differences
with this regard between two groups in our study.
Jokela et al. and Hong et al., obtained similar results
with our research.**) Multiple doses of corticosteroid
therapy (more than 1 week) may cause side-effects
such as increase risk of infection, glucose intolerance,
delayed wound healing, superficial ulceration of
gastric mucosa, avascular necrosis of the femoral head
and adrenal suppression;®”! however, these side-effects
were not found after a single dose of Dexamethasone
therapy.[#*2%! Although another side-effect, which can
be found by a single dose therapy is agitation,™ but in
our study, no early-onset side-effects such as agitation
or rise of blood pressure were seen in Dexamethasone

group.

Journal of Research in Pharmacy Practice / Jul-Sep 2013 / Vol 2 / Issue 3 -




[Downloaded free from http://www.jrpp.net on Monday, March 27, 2023, IP: 46.100.238.11]

Danesh Shahraki, et al.: IV Dexamethasone on post-cesarean section pain and vital signs

Although there was a significant difference between
two groups in terms of total Morphine dose, the
amounts of administered Morphine were higher
in the control group compared with the treatment
one; accordingly, it seems that the efficacy of IV
Dexamethasone was not influenced by Morphine.

In conclusion, IV administration of 8 mg
dexamethasone immediately after clamping the
umbilical cord can effectively reduce post-cesarean
section pain and stabilize the vital signs of patients.
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