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ABSTRACT

Objective(s): This prospective, randomized, double blind study was undertaken to establish the effect of addition of Dexamethasone as an
adjunct to epidural Ropivacaine in patients of carcinoma rectum undergoing lower anterior resection.

Material and Methods: Ninety patients of ASA (American Society of Anesthesiologists) class | and Il undergoing lower anterior resection were
enrolled to receive either 6mg or 8mg or 10mg of dexamethasone along with epidural Ropivacaine to a total of 10ml test solution in each group
for epidural analgesia. Hemodynamic parameters, postoperative analgesia, total requirement of rescue analgesia and adverse events were

monitored.

Results: Analgesia in the postoperative period was better in Group receiving 10mg of dexamethasone associated with less postoperative

rescue analgesic consumption

Conclusion: Hence, addition of dexamethasone 10mg to epidural Ropivacaine can be advantageous with respect to better postoperative

analgesia.
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INTRODUCTION

Pain after surgery is inevitable and can adversely affect both
physical and physiological functions. Despite improved
analgesic and sophisticated drug delivery systems, surveys
indicate that up to 86% of patients experience moderate to
severe pain after surgery.'

Corticosteroids have a powerful anti-inflammatory action
and have demonstrated to reduce pain and swelling after
various surgeries, but the exact mechanism of the analgesic
effect is not fully understood.” Recently dexamethasone has
been added to the list of adjuvants to caudal and lumbar
epidurals.

In our study we used dexamethasone in three different doses
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as an adjunct to epidural Ropvacaine for postoperative
analgesia in patients of carcinoma rectum undergoing low
anterior resection.

MATERIALAND METHODS

“Epidural dexamethasone and ropivacaine for
postoperative analgesia in patients of carcinoma rectum
undergoing low anterior resection (LAR)”: a prospective
randomized double-blind study, was conducted in the

Correspondence:

Dr. Sheikh Irshad Ahmad M.D.

Additional Professor, Department of Anesthesiology & Ceritical
Care SKIMS

Email: shkirshada@gmail.com

DOI:
https://doi.org/10.33883/jms.v22i1.379

How to cite this article: Sheikh IA, Gowhar H, Tanveera G, Tariq
TG, Wasim MB, Aabid HM. Epidural dexamethasone for
postoperative analgesia in patients of carcinoma rectum
undergoing lower anterior resection (LAR). jms [Internet].
2019Mar.29 [cited 2019Apr.8];22(1). Available from:
http://www.jmsskims.org/index.php/jms/article/view/379

Received: 02-02-2019 Accepted: 25-03-2019

Journal of Medical Sciences 2019; 22(1):29-36




Sheikh IA; et al; Epidural dexamethasone and ropivacaine for postoperative analgesia

department of anesthesiology and critical care , in a tertiary
care hospital on 90 patients belonging to American Society
Of Anesthesiologists (ASA) class I and II, of either sex,
aged between 20-70 years, posted for elective surgery from
may 2015 to May 2017 after approval by the Institutional
Ethical Committee and an informed written consent was
obtained from all the patients for participation in this study.
Pre-anaesthetic evaluation was done for all participants.
Patients who refused for study, had infection at local site,
deformity of lumbar spine, raised intracranial tension,
patients with neurological deficits or psychiatric disorders,
bleeding disorders, patients on anti-platelet and anti-
coagulant drugs, hypersensitivity to drugs in study, patients
on pain modifying drugs, patients with chronic
painsyndromes, uncontrolled hypertension and diabetes,
morbidly obese patients and active peptic ulcer disease were
excluded from the study.

The study population was divided randomly into three
groups of 30 patients each using sealed envelope technique.
Group X consisting of 30 patients received 0.2%
Ropivacaine (7.5ml) and 6 mg dexamethasone (1.5ml)
diluted with 1 ml of normal saline to total of 2.5 ml test
solution , Group Y consisting of 30 patients received 0.2%
Ropivacaine (7.5ml) and 8mg Dexamethasone(2.0ml) with
0.5 ml of normal saline to a total of 2.5 ml test solution.
Group Z consisting of 30 patients received 0.2%
Ropivacaine (7.5ml)and 10 mg Dexamethasone(2.5ml,
undiluted). Total volume administered through epidural
catheter was 10 ml in each group. Test solution contained
7.5ml of 0.2% Ropivacaine with 2.5 ml of Dexamethasone
diluted or undiluted. Prior to the surgery, all the patients
underwent routine pre-anesthetic evaluation as per standard
protocol of the department. Tablet ranitidine 150 mg and
Alprazolam 0.25-0.5 mg orally night before surgery was
given to all the patients. Any concomitant medications were
continued as indicated by the standard protocol of the
department. Patients were advised to remain fasting for at
least 6- 8 hours prior to surgery. The patients were laid
supine on the operating table and multichannel monitor was
attached for monitoring of ECG, HR, NIBP and SpO2 and
recorded. Then patients were again briefed about technique
of epidural anesthesia in their language and explained the
standard visual analogue pain scale for pain evaluation in
postoperative period. Intravenous line was established with
18/20G intravenous cannula for intra operative

administration of fluids and drugs. The patients were
positioned in lateral decubitus position/sitting position
whatever was comfortable to patient for giving epidural
blockade.

Drugs were prepared by anesthesiologist not involved in
study and equipments necessary for resuscitation and
general anesthesia administration were kept ready. Under
all aseptic precautions the block was performed in
sitting/lateral decubitis position in the midline approach at
L3 - L4 space. The interspace was infiltrated with 1 ml of
lignocaine, raising a small wheal. After 1-2 minutes of local
infiltration, 18 gauge Tuohy's needle was introduced and
epidural space confirmed by loss of resistance technique.
After negative aspiration of blood and Cerebrospinal fluid
(CSF), 20gauge epidural catheter was threaded in through
the Tuohy needle up to 3-5cm in the epidural space in the
cephalad direction. The Tuohy needle was slowly
withdrawn and epidural catheter fixed firmly to the back of
the patient. Placement of the epidural catheter was
confirmed by aspiration for absence of Cerebrospinal fluid
(CSF) and blood. Epidural label was attached to the catheter
for the purpose of identification. After giving epidural the
patient was placed in the supine position on the operating
table. In order to exclude both subarachnoid and
intravascular injection, a test dose of 3ml of 1.5% lidocaine
and 1:200000 epinephrine was given through the catheter.
Patients getting motor blockade or tachycardia within 5
minutes indicates subarachnoid and intravascular
placement of catheter and these patients were to be excluded
from the study. After confirming correct placement of the
epidural catheter the study drugs were administered. Pulse,
blood pressure, ECG, and SpO2 were recorded before and
after giving the regional block. The study drugs were
injected epidurally 20 minutes before induction of
anaesthesia to achieve adequate distribution within the
epidural space. Hypotension defined as 20% decrease of
mean arterial blood pressure compared with preoperative
control levels was treated with rapid infusion of intravenous
fluids and intravenous ephedrine administered in small
increments of 6mg. Intravenous atropine 0.02mg/kg was
administered for bradycardia (heart rate less than 50
beats/min). Oxygen supplementation was provided in case
of respiratory depression (SpO2< 90% and respiratory rate
<8). Patients were induced with Propofol, Fentanyl and
atracurium according to the standard dosing per kg body
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weight of the patient. Anesthesia was maintained with
nitrous oxide in oxygen and isoflurane. Ventilation was
controlled with a tidal volume of 10ml/kg and respiratory
rate adjusted to maintain ETCO2 between 30-35mmHg.
Increase in the HR or Mean arterial BP by more than 20% of
baseline intra operatively while keeping all the parameters
constant was considered as the patient having pain and was
treated by giving intra venous fentanyl boluses of 50mcg.
Patients were reversed with Neostigmine and
Glycopyrrolate as per the standard dosing per kg weight and
extubated. In the postoperative period the following
parameters were evaluated:

Pain assessment: The pain was evaluated on standard 10
point visual analogue scale (VAS score 0 =no pain, | 3

=mild pain,4 6=moderate painand7 10=severe pain) for
24 hours post-operatively ( two hourly for first 8 hours then
four hourly for next 16 hours). If VAS was >3, a bolus of
tramadol 1.5 mg/kg in 0.9% normal saline to make a total
volume of 10 ml was administered epidurally. Following
parameters were noted in the postoperative period:

Time to get the first top-up of rescue analgesia (tramadol) in
post operative period, total number of top-ups (frequency)
and any untoward adverse effect like nausea/ vomiting,
pruritis and wound infection. After 24 hoursepidural
catheter was removed by confirming the blue tip in all

patients under aseptic precautions and anti septic dressing

applied.
RESULTS

The three groups were comparable with respect to age, sex,
weight and ASA status (Table 1).

Table 1: Demography

Parameters | Group X Group Y Group Z
Age (years) | 54.3£11.47 | 50.7+13.26 | 53.6+9.47
Weight (kg) | 62.447.27 | 63.57+7.3 | 62.7£7.34
ASA (V1) 17/13 16/14 18/12
Gender M/F | 11/19 17/13 14/16
p>0.05

Pre-operative heart rate (Beats/min) was statistically non
significant between the three groups (p =0.6304).
Intraoperative heart rate and Postoperative heart rate
(Beats/min) was statistically significant between the three
groups (p=0.003) (Table 2).

Baseline mean arterial pressure (mmHg) was statistically
non significant between three groups (p =0.926). The
overall mean arterial pressure during intraoperative and
postoperative period was significant between three groups
(p<0.001%). (Table 3)

Table 2: Showing heart rate (beats/min) among various groups at different intervals of time
Time Group X Group Y Group Z P-
Interval value
Mean SD Mean SD Mean SD Overall XvsY XvsZ YvsZ
BL 78.35 14.46 79.80 9.54 80.60 15.17 0.864 0.731 0.595 0.850
5 Min 84.05 16.58 79.25 9.07 81.70 11.71 0.501 0.242 0.565 0.549
10 Min 84.25 9.45 84.90 8.04 80.45 8.68 0.229 0.175 0.815 0.113
15 Min 86.10 8.16 83.35 8.80 83.90 9.65 0.621 0.332 0.671 0.584
20 Min 86.20 11.10 83.05 6.20 80.70 10.67 0.199 0.303 0.075 0.441
25 Min 85.10 11.54 84.10 5.12 80.40 14.40 0.404 0.570 0.060 0.158
30 Min 84.85 15.27 83.55 4.49 81.75 12.01 0.566 0.461 0.156 0.513
45 Min 93.30 17.05 84.60 6.61 82.80 11.69 0.002* 0.032* <0.001* 0.392
1 Hr 94.60 18.30 81.40 8.52 79.90 5.24 <0.001* <0.001* <0.001* 0.362
1.5 Hr 98.75 14.92 83.35 14.29 81.30 5.09 <0.001* <0.001* <0.001* 0.302
2 Hr 95.00 13.60 80.30 10.87 80.45 5.74 <0.001* <0.001* <0.001* 0.964
2.5 Hr 90.35 15.85 80.55 10.60 79.00 6.41 0.014* 0.032* <0.001* 0.588
3 Hr 89.13 16.20 81.33 6.41 77.25 3.86 0.005* 0.005* <0.001* 0.278
Overall 88.46 9.51 82.27 4.11 80.78 6.65 0.003* 0.011* 0.005* 0.399
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Table 3: Showing MAP (mmHg) among various groups at different intervals of time

Time | GroupX | Group Y | Group Z | P-value

Interval Me an SD Me an SD Me an SD Over all X X Y
vsY vs Z vs Z
BL 74.95 7.72 74.65 4.57 74.20 5.49 0.926 0.876 0.697 0.816
5 Min 77.75 12.05 75.40 5.22 73.00 4.53 0.182 0.358 0.066 0.348
10 Min 78.35 9.90 74.80 4.56 73.35 3.75 0.016 0.061 0.058 0.493
15 Min 77.90 10.03 75.70 5.68 74.55 3.58 0.310 0.322 0.134 0.604
20 Min 78.30 7.96 77.00 2.10 75.75 3.96 0.108 0.439 0.074 0.183
25 Min 85.05 12.62 82.00 14.36 78.45 2.35 0.489 0.389 0.059 0.129
30 Min 86.80 13.89 84.25 14.53 81.45 1.82 0.533 0.492 0.082 0.102
45 Min 94.35 13.65 77.35 6.43 73.80 3.04 <0.001* <0.001* <0.001* 0.212
1 Hr 97.65 14.51 77.85 4.79 76.25 10.19 <0.001* <0.001* <0.001* 0.635
1.5 Hr 97.45 14.56 78.20 17.37 76.40 5.37 <0.001* 0.003* <0.001* 0.752
2 Hr 95.90 14.97 76.85 8.80 75.40 4.66 <0.001* <0.001* <0.001* 0.660
2.5 Hr 85.70 13.29 75.10 5.28 74.40 3.62 <0.001* <0.001* <0.001* 0.796
3 Hr 80.00 12.39 72.75 4.73 72.53 2.33 0.015* 0.012* 0.011* 0.939
Overall 85.40 7.19 77.07 3.59 75.35 2.08 <0.001* <0.001* <0.001* 0.072

Baseline oxygen saturation (%) was statistically non
significant between the three groups (p =0.472).
Intraoperative oxygen saturation and Postoperative Oxygen
saturation (%) was statistically non significant between the
three groups (p=0.738) (Table 4).

Patients in group X, on an average received 2.6+0.598
intraoperative fentanyl boluses, group Y received
0.5+0.513 intraoperative fentanyl boluses and group Z
received 0.3+0.470 intraoperative fentanyl boluses. The

statistical difference between the groups was significant (p
=<0.0001). For group X, 4.6+2.21 hours was time required
for rescue analgesia, 7.8+4.38 hours for group Y and 10.7
+10.7 hours for group Z. The statistical difference between
the groups was significant (p =<0.0001). Group X, on an
average received 3.3+0.444 rescue analgesic doses, group Y
recieved 1.3+ 0.733 doses and group Z recieved 1.1+0.510
doses respectively. The statistical difference between the
groups was significant (p=<0.0001)(Table 5).

Table 4: Comparison based on SPo2 among various groups at various intervals of time
Group X Group Y Group Z
Time Mean SD Mean SD Mean SD P-value
Interval
BL 96.80 1.82 96.80 246 96.15 131 0.472
5 Min 98.25 1.16 98.65 1.42 97.95 1.05 0.201
10 Min 99.15 0.81 99.05 0.76 98.85 1.00 0.327
15 Min 99.10 0.91 98.90 0.85 98.70 0.92 0.376
20 Min 99.10 0.79 99.05 0.94 99.15 0.59 0.923
25 Min 99.15 0.75 98.85 0.75 98.70 0.80 0.175
30 Min 99.01 0.65 99.00 0.92 98.85 0.67 0.770
45 Min 99.05 0.76 99.15 1.04 99.15 0.37 0.895
1 Hr 99.40 0.88 98.95 0.76 99.35 0.49 0.111
1.5 Hr 99.15 0.75 99.10 0.79 99.15 0.59 0.968
2Hr 99.45 0.76 99.25 0.91 99.40 0.50 0.677
2.5Hr 99.20 0.70 99.15 0.67 99.15 0.37 0.954
3 Hr 99.31 0.60 99.19 1.11 99.47 0.52 0.621
Overall 98.94 0.71 98.85 0.85 98.76 0.52 0.738
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In group X, 2 patients had features of nausea and no patient
in group Y and group Z had nausea. The statistical
difference between the groups was insignificant (p =0.126).
2 patients in group X had features of pruritis, 3 patients in
group Y and 5 patients in group Z. The statistical difference
between the groups was insignificant (p =0.455).

Evaluation of intraoperative pain by using Standard VAS
revealed wide variations throughout study period, with
Group Z showing lower VAS scores compared to Group Y
and Group X. Throughout intraoperative and postoperative
period comparison between values was statistically
significant (p<0.0001)(Table 7).

None of our study patients had wound infection(Table 6).

Table 5 : Rescue Analgesia
Parameters Group X Group Y Group Z P-value
XvsY XvsZ YvsZ

Fentanyl boluses 2.6£0.598 0.5£0.513 0.3+0.470 <0.001* <0.001* 0.238

Time to first rescue 4.6+2.21 7.8+4.38 10.7£10.7 <0.001 <0.001 0.124

analgesic(Hours)

No. of rescue analgesic 3.340.444 1.3£0.733 1.1£0.510 0.238

doses <0.001* <0.001*

Table 6: Side Effects

Parameters Group X Group Y Group Z P-value

Nausea 2 0 0 -
Pruritis 2 3 5 0.455
Wound Infection 0 0 0 -

Table 7: Showing VAS Score of various groups at various intervals of time

Time Group X Group Y Group Z P-value

Interval Mean SD Mean SD Mean SD Overall XvsY XvsZ YvsZ
0 Hr 0.40 1.23 0.10 0.31 0.15 0.49 0.438 0.232 0.318 0.841
2 Hr 2.65 3.00 0.65 1.84 0.40 1.23 0.003* 0.005* 0.002* 0.715
4 Hr 2.25 2.34 0.35 1.14 0.20 0.41 <0.001* <0.001* <0.001* 0.756
6 Hr 2.95 3.02 1.70 1.95 1.20 1.77 0.043* 0.043* 0.020* 0.497
8 Hr 2.55 2.87 0.75 1.65 1.20 1.24 0.020* 0.007* 0.041* 0.489
12 Hr 2.75 2.61 1.05 2.01 1.45 1.61 0.036* 0.014* 0.039* 0.553
16 Hr 2.75 2.40 1.40 2.14 1.10 1.37 0.028* 0.039* 0.012* 0.640
20 Hr 3.10 2.95 1.60 1.31 1.05 1.76 0.010* 0.030* 0.003* 0.417
24 Hr 2.70 2.52 0.85 1.69 1.10 1.65 0.009* 0.005* 0.014* 0.693

Overall 2.45 0.60 0.94 0.34 0.87 0.27 <0.001* <0.001* | <0.001* 0.841
0 Hr 0.40 1.23 0.10 0.31 0.15 0.49 0.438 0.232 0.318 0.841
2 Hr 2.65 3.00 0.65 1.84 0.40 1.23 0.003* 0.005* 0.002* 0.715
4 Hr 2.25 2.34 0.35 1.14 0.20 0.41 <0.001* <0.001* | <0.001* 0.756
6 Hr 2.95 3.02 1.70 1.95 1.20 1.77 0.043* 0.043* 0.020* 0.497
8 Hr 2.55 2.87 0.75 1.65 1.20 1.24 0.020* 0.007* 0.041* 0.489
12 Hr 2.75 2.61 1.05 2.01 1.45 1.61 0.036* 0.014* 0.039* 0.553
16 Hr 2.75 2.40 1.40 2.14 1.10 1.37 0.028* 0.039* 0.012* 0.640
20 Hr 3.10 2.95 1.60 1.31 1.05 1.76 0.010* 0.030* 0.003* 0.417
24 Hr 2.70 2.52 0.85 1.69 1.10 1.65 0.009* 0.005* 0.014* 0.693
Overall 245 0.60 0.94 0.34 0.87 0.27 <0.001* <0.001* | <0.001* 0.841
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DISCUSSION

From a total number of 96 patients enrolled in the study, one
patient each in Groups X and Y was excluded because of
short surgical procedure due to inoperable growths, third
patient from Group X was excluded because epidural
procedure could not be established, one patient from Group
Y and two from Group Z were also excluded due to blockade
of the epidural catheter due to precipitation of the study
drug. So finally 90 patients were involved and divided into
three groups, 30 each in Group X,Y and Z.

Demographic data like age, ASA status and weight of the
patients was stastistically comparable between the three
groups. There was statistically nonsignificant difference in
baseline heart rate, oxygen saturation and mean arterial
pressure among the three groups before performing the
epidural block. Mean heart rate and mean arterial pressure
remained significantly lower in Group Y and Group Z as
compared to Group X from 45 minutes to 3 hours after
giving epidural medication.

The cumulative intraoperative fentany' requirements given
by the 1.V. route was significantly lower in Group Y and
Group Z as compared to Group X, however it was
comparable between Group Y and Group Z. The time to first
analgesic requirement was significantly prolonged in
Group Z as compared to Group Y and Group X withaP<

There was also significant reduction in tramadol
consumption in Group Z compared to Group Y and Group X
during the first 24 h with a P value of <0.01.The VAS scores
were significantly lower in Group Y and Group Z as
compared to Group X.

The exact mechanism of the analgesic effect produced by
dexamethasone is still not fully understood. Corticosteroids
are capable of inhibiting phospholipase A 2 and the
expression of cyclo-oxygenase-2 during inflammation,
therefore reducing prostaglandin synthesis, which in turn
suppresses the hyperalgesia associated with acute noxious
stimuli during surgery.’

The addition of dexamethasone to local anesthetics injected
during peripheral nerve blocks significantly prolonged the
duration of these blocks. Adding dexamethasone to
bupivacaine significantly prolonged the duration of
intercostal blocks in animal as well as human studies."’
When added to lidocaine, dexamethasone prolonged the
duration of axillary brachial plexus blockade.” The

durations of interscalene and supraclavicular brachial
plexus blocks were also prolonged by the addition of

dexamethasone.””’

In the pediatric age group it was found
that adding dexamethasone to ropivacaine during
peritonsillar infiltration led to reduced postoperative pain

after tonsillectomy and adenoidectomy."

Thomas and Beevi reported that the preoperative epidural
administration of dexamethasone, with or without
bupivacaine, reduced postoperative pain and exerted an
opioid-sparing effect after laparoscopic cholecystectomy:."
Khafagy et al found that an epidural bupivacaine-
dexamethasone mixture had almost the same analgesic
potency as bupivacaine-fentanyl, with the added advantage
of decreased postoperatve nausea and vomiting.”” Jo et al
found that the administration of dexamethasone epidurally,
whether preoperatively or postoperatively, reduced pain
and analgesic requirements after radical subtotal
gastrectomy.” Similarly, Naghipour et al showed that the
addition of dexamethasone significantly prolonged the

duration of epidural analgesia."

We found that the incidence of postoperative nausea was
significantly less in all the groups and none of the study
subjects had vomiting in postoperatve period. This is in
agreement with several previous studies which showed that
dexamethasone decreases the incidence of PONV.15
Dexamethasone, a corticosteroid with a powerful anti-
inflammatory action, has been used successfully for
prophylaxis against PONV."

The mechanism by which glucocorticoids decrease PONV
is not fully understood, but this effect is most probably
centrally mediated through the inhibition of prostaglandin
synthesis or inhibition of endogenous opioids release.”
Wang et al showed that epidural administration of
dexamethasone reduces the incidence and severity of post-
epidural backache following hemorroidectomy, although
postoperative pain was not specifically evaluated in that
clinical trial.” In a study of 500 hemorroidectomy patients
who received epidural dexamethasone 5 mg demonstrated
no adverse effects over a three-day follow-up period. In
contrast Maillefert et al found that a much larger dose of
epidural dexamethasone (15 mg) may induce transient
adrenal suppression.” In this study though we have not
evaluated adrenal suppression as a side effect but several
studies have been done where dexamethasone doses in a
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range of 4 to 12 mg have been used and no significant side

effects have been seen so far.”
SUMMARY

The patients were comparable with respect to age, weight,
sex, ASA status and baseline cardiorespiratory parameters
like mean arterial pressure, heart rate, respiratory rate and
oxygen saturation. Increased dose of dexamethasone from
6mg to 10mg significantly increased the duration of
analgesia as the time taken to Ist top-up analgesic was
significantly increased in group Z compared to other
groups. Group Z had significantly low VAS score as
compared to Group X and Group Y.

There was no significant variation in SpO2 between the
three groups and the three groups were comparable and
stable. Pulse rate and mean arterial pressure was
significantly lower in Group Z as compared to Group X and
GroupY.

There was no significant difference between the three
groups regarding nausea and wound infection.

Limitations of the study

Since pain is a subjective phenomenon with wide variability
of responses among the individuals, it is difficult to
standardize the variable. Pain that may be tolerable for one
person may be intolerable for another person. It may be
difficult to assess and grade the pain thus producing lot of
unwanted bias in the study.

CONCLUSION

Dexamethasone is safe adjuvant in epidural anesthesia.
Dexamethasone in increased dose as an adjunct to
ropivacaine increases the duration of analgesia without
increasing the side effects.
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