Available online at www.journalijmrr.com

INTERNATIONAL JOURNAL OF MODERN
RESEARCH AND REVIEWS

Int. J. Modn. Res. Revs.
Volume 3, Issue 10, pp 936-941, October, 2015
ISSN: 2347-8314

INTRATHECAL HYPERBARIC BUPIVACAINE 0.5% WITH PRESERVATIVE FREE
CETAMINE AND HYPERBARIC BUPIVACAINE 0.5% IN LOWER ABDOMINAL SURGERIES
- A COMPARATIVE STUDY

“IDr. P. Sivatharshini and °Dr. N. K. Shekaran

"Post graduate, Department of Anaesthesia, Rajah Muthiah Medical College & Hospital, Annamalai
University, Annamalainagar — 608 002
Professor?, Department of Anaesthesia, Rajah Muthiah Medical College & Hospital, Annamalai
University, Annamalainagar — 608 002

Article History: Article History: Received 12" October,2015, Accepted 25" October, 2015, Published 26™ October,2015

ABSTRACT

In the present study practice of spinal anaesthesia, bupivacaine is the most commonly used drug for spinal anaesthesia. To
improve the quality of analgesia many adjuvants have been used. Intrathecal ketamine, which is a NMDA receptor blocker,
has analgesic effect at the spinal cord which is due to inhibition of dorsal horn. Thus, intrathecal ketamine has shown to
effectively intensify spinal anaesthesia. This study was done to evaluate the efficacy of spinal anaesthesia with ketamine
added to hyperbaric bupivacaine in lower abdominal and lower limb surgeries. 100 ASA grade | and Il aged between 18-
60years undergoing elective lower abdominal, urological, lower limb surgeries were selected and divided into 2 groups of 50
each. Bupivacaine group B received intrathecally 2.5ml of heavy bupivacaine 0.5% and 0.5 ml of normal saline. Whereas
ketamine group BK received intrathecally 2.5ml of heavy bupivacaine 0.5% with 25mg of preservative free ketamine (total
3.0ml). We summarize that the duration of sensory block and analgesia was significantly prolonged in Bupivacaine with
Ketamine group and hemodynamically stable in this group.
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1.INTRODUCTION

Spinal anaesthesia is used extensively for lower abdominal
and lower extremity surgeries because it has distinct

advantages over general anaesthesia viz, minimum
physiological disturbance resulting in minimum stress
response, optimal operative conditions, minimal intra

operative blood loss and less chance of post-operative
morbidity.

Lignocaine and Bupivacaine are the commonly used local
anaesthetic agents for spinal anaesthesia. Lignocaine
produces good motor blockade but duration of action is
lesser than that of bupivacaine."Whereas bupivacaine has
been found to have less effective motor blockade but as
lower onset of action.?

Ketamine, a phencyclidine derivative has recently been
found to be effective by epidural and intrathecal routes. It
*Corresponding author: Dr. P. Sivatharshini, Post graduate, Department

of Anaesthesia, Rajah Muthiah Medical College & Hospital, Annamalai
Universitv. Annamalainaaar — 608 002

possesses some definite advantages over the conventional
local anaesthetic agents as it stimulates cardiovascular
system®*and respiratory system.> The onset of anaesthesia
(sensory block) and motor paralysis is found to be earlier
than the conventionallocal anaesthetics.*Intensity of sensory
block is 100% as it is described to be due to potent analgesic
effect of ketamine.®

Addition of adrenaline 0.1 mg and 5% dextrose to ketamine
improves the degree of motor block and prolongs the
duration of motor paralysis.*’

Postoperative analgesia persists for a longer period of at
least 2-3 hours. Incidence of nausea and vomiting,
disturbance of micturition etc. are also less with this
agent.*Postoperative neurological squeal is not reported with
preservative free ketamine which is a problem with the
conventional local anaesthetics. Intrathecally administered
ketamine has central sedative effect and so the patient does
not suffer from hallucination and irritability.”

936



Dr. P. Sivatharshini and Dr. N. K. Shekaran,2015

Since intrathecal ketamine has the above mentioned
beneficial effects on cardio respiratory functions, and has
good analgesic and local anaesthetic effects, this study was
therefore undertaken to assess the intrathecal effectiveness
of mixture of ketamine, dextrose and adrenaline as compared
to bupivacaine.

2.MATERIALS AND METHODS:

100 ASA grade 1 and Il aged between 18-60years
undergoing elective lower abdominal, urological, lower limb
surgeries were selected and divided into 2 groups of 50 each.
Bupivacaine group B received intrathecally 2.5ml of heavy
bupivacaine 0.5% and 05 ml of normal saline whereas
ketamine group BK received intrathecally 2.5ml of heavy
bupivacaine 0.5% with 25mg of preservative free ketamine
(total 3.0ml). During the pre-operative visit detailed history
of every patient was noted and a routine examination was
done. The procedure of spinal anaesthesia was explained to
each patient and the informed consent of the patient was
obtained. Routine laboratory investigations i.e. haemogram,
blood sugar, urea and creatinine chest X-ray and ECG were
also done. All the patients were given Tab. Diazepam 5 mg
orally on the previous right and also on the morning, about
an hour before surgery. Hundred patients were divided
randomly into two groups of fifty each. In all of them
preloading was done with 500 ml of Ringer’s lactate solution
and spinal anaesthesia was administered by standard
technique.

GROUP B — received 2.5ml of hyperbaric bupivacaine 0.5%
+ 0.5ml of normal saline. GROUP BK — received 2.5ml of
0.5% of hyperbaric bupivacaine + 0.5ml of preservative free
ketamine(25mg). Spinal anaesthesia was carried out under
strict aseptic precautions in all the patients using 25 G
Quincke spinal needle through L3-4 inter space in lateral
positionand patients were immediately placed in supine
position. Supplementation of oxygen 3 Lmin-1 was given to
allpatients through a facemask. Arterial blood pressure,
pulse and respiratory rates were measured every 5 minutes
for the first thirty minutes and every 15 minutes till
sensation returned to normal.

1. Sensoryandmotorblockade-onset,duration, highest
levelof sensory blockade.

2. Recovery parameters-time for2segmentregression,
time forcomplete sensory and motorrecovery.

3. Analgesia-time to first pain medication, quality of
analgesia.

4. Side effects.

3.RESULTS:

A total of 100 patients belonging to ASA grade land Il
posted for lower abdominal surgeries were randomly
selected. The patients were divided into 2 groups of
50each.

Bupivacaine group B received intrathecally 2.5ml of heavy
bupivacaine 05% and 0.5 ml of normal saline whereas
ketamine group BK received intrathecally 2.5ml of heavy
bupivacaine 0.5% with 25mg of preservative free ketamine
(total 3.0m).

DEMOGRAPHICPROFILE:
TABLE-1: AGEDISTRIBUTION

Age Bupivacaine Ketamine
(Years) No. % No. %
18-29 24 48 12 24
30-39 11 22 22 44
40-49 12 24 12 24
50-60 3 6 4 8
TOTAL 50 100 50 100
Mean+/-SD 33.3+/-9.5 35.6+/-8.1
P* Value, sig 0.207 NS
* Student's unpairedt test
TABLE-2: SEXDISTRIBUTION
Bupivacaine Ketamine
SEX No. % No. %
Male 29 58 23 46
Female 21 42 27 54

X2=1.4442: P=0230 NS

TABLE-3: HEIGHTAND WEIGHTDISTRIBUTION

Parameter Bupivacaine Ketamine Mean p*
Difference  Value,
Mean SD Mean SD sig
Height(cms) 160.4 54 160.1 6.9 0.30 0.8 NS
Weight(kgs) 539 6.1 55.3 59 1.48 0.22 NS

The mean value of age ingroup BKis 35.6+ 8.1 whereas
in group Bitis 33.3 £ 9.5. In group BK there were23
malesand 27females whereasin group B there were
29males and 21females. The mean value of height in
group BK is 160.1 + 6.9 whereas in group B it 160.4 *
5.4. The mean age in group BK was 55.3 £ 5.9whereas
in group B it was 53.9 + 6.1. There was no statistical
differencebetweenthe2groupswithregardstoage, sex,
height and weight (p>0.05).

TABLE-4:ONSETOFSENSORY AND MOTORBLO CKADE

Parameter Bupivacaine Ketamine  MeanDif p*
ference Value,
Mean SD  Mean SD sig
Onset ofaction 4.0 0.2 34 0.7 0.67 <0.001 HS
(Sensory) (Min)
Onset ofaction 54.0 53 50 0.3 042 0.57 NS

(Motor) (Min)

* Student's unpaired t test

The mean time of onset for sensory blockin group BK
was 3.4+£0.7min  whereas, in group B it was 4.0 £ 0.2
min. The onset of sensory blockin group BKwas faster
comparedtogroup Band significant with p < 0.001.

The mean time for onset motor block in group BK was
5.0 min whereas in group B it was 5.4 min (p>0.05).
Though motor blockade was clinically faster it was not
statistically significant.
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TABLE-5:HIGHESTLEVELOFSENSORY BLOCKADE

Highest Level of Bupivacaine Ketamine

sensory blockade No. % No. %
T4 0 0 2 4
T6 47 94 48 96
T8 3 6 0 0

X2=50 P=0.08 NS

With regard to the highest level of sensory blockade in
group BK 96% achieved a level of T6 whereas 4%
achieved levelof T4.Ingroup B94% achieved a levelof
T6 whereas 3% achieved level of T8.

HIGHEST LEVEL OF SENSORY BLOCKADE

96%

94%

100%

30%
T4
60%
BT6
40% T8
20%
0
0%
BUPIVACAINE KETAMINE
TABLE-6:RECOVERYPARAMETERS
Parameter Bupivacaine Ketamine Mean P*Value, sig
Difference
Mean SD Mean SD
Two Segment 58.7 147 625 101 3.760 0.13NS
Regression Time
Time for full 1570 136 1607 7.7 3.680 0.1NS
Time for full 2124 3068 2838 94.380 <0.001 HS

sensory recovery

* Student's unpaired t test

The time for2segmentregression ingroup BKwas 62.5
min whereas in group B it was 58.7 minutes. There was
no statistical significance in the 2 segment regression
time (p>0.05). The mean duration of motor blockade in
group BK was 160.7 min and in group B it was 157.0
minutes (p>0.05). There was no statistical difference
between the motorrecovery parameters.

Themean durationofsensoryblockade in group BK was
306.8 min whereas in group B it was 212.4 minutes
(p<0.001). There was highly significant statistical
difference between both the groups.

TABLE7: DURATION OFANALGESIA

Parameter Bupivacaine Ketamine Mean p*
Difference Value,
Mean SD Mean SD Sig
Time to 222.7 156 3228 294 100.12 <0.001 HS
first pain

* Student's unpaired t test

Time tofirst pain medicationin group BK was 322.8
min. whereasin group Bitwas 222.7 minutes. Thiswas
statistically significant (p<0.001).

TABLE-8: QUALITY OFINTRA OPERATIVEANALGESIA

Quality of Intra Bupivacaine Ketamine
operative analgesia
No. % No. %
0 39 78 50 100
1 11 22 0 0

All the patients in group BK had no pain during the
surgery whereas 79% ingroup Bhad no painduring the
surgery.22%ofpatientsingroup Bhad mild discomfort
during surgery.

TABLE-9: QUALITY OFPOST OPERATIVEANALGESIA

Quality of Bupivacaine  Ketamine Mean p*
postop Difference  Value,
Analgesia Mean SD Mean SD sig
3 24 09 0.6 0.7 1.80 <0.001 HS
6 34 11 1.8 1.6 1.62 <0.001 HS
12 42 15 418 12 0.060 0.8 NS

* Mann Whitney U test

VAS at the end of 3 hours was 0.7 in group BK whereas
in group Bitwas 2.4. Attheend of6 hours VASin group
BK was 1.6 whereas in group B it was 3.4. VAS at the
endofl12 hoursingroup BK was4.18 whereasingroupB
itwas 4.2.

VAS was statistically significant at the end of 3and 6

hours (p<0.001) but it was insignificant at theend of 12
hours (p>0.05).
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TABLE-10: HEARTRATE

Heart rate (min) Bupivacaine Ketamine Mean Difference
Mean SD Mean SD P*Value
0 82.2 11.7 80.0 121 2.2 0.357 NS
1 84.6 12.2 81.4 12.7 3.2 0.196 NS
3 86.7 13.2 82.5 125 4.2 0.108 NS
5 90.1 13.7 84.0 12.9 6.1 0.023 S
10 91.1 12.8 84.9 13.1 6.3 0.018 S
15 89.1 17.2 85.1 13.2 3.9 0.203 NS
20 89.0 17.6 84.3 12.6 4.6 0.133 NS
25 88.9 14.1 83.8 11.9 5.1 0.053 NS
30 85.6 14.6 82.9 12.0 2.7 0.319 NS
45 83.4 12.4 82.7 11.9 0.7 0.767 NS
60 81.7 114 81.7 11.5 0.0 0.986 NS
120 81.4 9.8 82.0 11.2 0.6 0.791 NS
180 82.5 8.8 82.2 10.7 0.4 0.855 NS

* Student’s unpairedt test

ThegroupsdidnotdiffersignificantlywithrespecttoheartrateatanyInterval(p>0.05) exceptat5and10minuteswhereitis
slightly significantp<0.05.
T hefluctuationinthe heartrate waslessin groupBK patientsthan whencomparedtogroup Bonly.

TABLE-11:SYSTOLICBLOOD PRESSURE

SBP Bupivacaine Ketamine Mean Difference
(mm/Hg) Mean SD Mean SD P*Value
0 119.7 10.5 119.7 14.3 0.0 0.994 NS
1 116.5 9.2 120.9 12.2 4.4 0.043 S
3 110.7 8.2 120.9 11.8 10.2 <0.001 HS
5 104.6 154 118.1 18.8 13.6 <0.001 HS
10 101.0 14.2 119.2 13.2 18.2 <0.001 HS
15 102.4 8.3 117.4 13.9 15.0 <0.001 HS
20 101.9 9.7 114.2 13.2 12.4 <0.001 HS
25 104.0 8.0 112.9 12.5 8.9 <0.001 HS
30 106.2 7.1 111.6 111 5.4 0.004 S
45 107.3 14.9 110.4 9.4 3.1 0.217 NS
60 111.0 7.1 111.6 9.1 0.7 0.686 NS
120 1145 7.3 115.8 8.5 14 0.391 NS
180 116.6 7.3 118.2 9.1 15 0.358 NS

* Student'sunpairedttest

TheSBPingroup Bfromdecreasedfromthebase lineof 120mmHgto101mm Hgat 10 min,and20min. Itthen increasedto 106
mmHgat30min. Attheendof2 hoursitwas114mm Hg. The SBP in group BK at the start of Procedure was120 mm Hg, it
remainedalmostsameat 10minswhichwas119 mm Hg.Its lightlydecreasedtol114mm Hgat theendof20minuteand111mm Hg
attheendof 30 minutes. The SBP at theendof2 hourswas115 mm Hg.
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TABLE-11:SYSTOLIC BLOODPRESSURE

SBP
(mm/Hg)

0
1
3
5
10
15
20
25
30
45
60

120
180

Bupivacaine
Mean SD
119.7 10.5
116.5 9.2
110.7 8.2
104.6 154
101.0 14.2
102.4 8.3
101.9 9.7
104.0 8.0
106.2 7.1
107.3 14.9
111.0 7.1
1145 7.3
116.6 7.3

Ketamine
Mean
119.7
120.9
120.9
118.1
119.2
117.4
114.2
112.9
111.6
110.4
111.6
115.8
118.2

SD
14.3
12.2
11.8
18.8
13.2
13.9
13.2
12.5
111

9.4

9.1

8.5

9.1

Mean Difference

0.0
4.4
10.2
13.6
18.2
15.0
12.4
8.9
5.4
31
0.7
1.4
1.5

P*Value
0.994
0.043
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.004
0.217
0.686
0.391
0.358

NS
S
HS
HS
HS
HS
HS
HS
S
NS
NS
NS
NS

* Student's unpaired t test

TheSBPingroup Bfromdecreasedfromthe base lineof 120mmHgto101mmHgat 10 min,and20min. Itthenincreasedto 106 mm
Hgat 30 min. Attheendof2 hoursit was114 mm Hg.The SBPin group BK atthestartof Procedure was120mm Hg, itremainedalmost
sameat 10 minswhichwas119 mm Hg.lIts lightlydecreasedto 114mm Hgat theendof20minuteand111 mm Hgattheendof 30

minutes. The SBP at theendof 2 hourswas 115 mm Hg.

TABLE-12: DIASTOLIC BLOOD PRESSURE

DBP (mm/Hg)

g w = O

15
20
25
30
45
60
120
180

Bupivacaine
Mean SD
69.5 6.6
67.2 7.0
62.8 6.8
59.1 6.1
56.3 6.7
55.2 6.8
55.1 7.5
56.5 6.9
58.7 6.4
61.2 6.2
63.2 6.1
65.9 5.9
67.8 59

Ketami

Mean

71.5
70.2
70.4
69.4
68.3
66.6
64.7
63.8
62.6
62.3
64.0
65.5
67.2

ne

SD

8.0
8.2
8.5
9.7
11.0
11.0
12.1
11.0
11.0
9.8
8.9
7.9
7.4

Mean Difference

1.9
31
7.6
10.3
12.0
11.5
9.6
7.4
4.0
1.1
0.8
0.4
0.6

P* Value

0.191
0.046
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.029
0.489
0.603
0.763
0.676

NS

HS
HS
HS
HS
HS
HS

NS
NS
NS
NS

* Student's unpaired t test

TheDBPingroup Bfromdecreasedfromthebase lineof69.5mmHgto 56.3 mmHgat 10 min andat20minit was55.1 min. It then

increasedto58.7mm Hgat30 min.Attheendof2 hoursitwas65.9mm Hg.TheDBP ingroup BK atthestart of procedure was71.5
mm Hg, it slightlydecreasedt068.3 mm Hgat10mins. Itthen decreasedto64.7mm Hgattheendof20minuteand62.6mmHgatthe

endof 30 minutes. The DBP at theendof2 hourswas65.5 mm Hg.
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TABLE-13: SIDEEFFECTS

Side effect Group B Group BK
Nausea/ Vomiting 2(4%) 6(12%)
Nystagmus 0(0%) 0(0%)
Emergence delirium 0(0%) 2(4%)
Urinaryretention 2(4%) 0(0%)
Hypotension 6(12%) 0(0%)

4.CONCLUSIONS

This study titled “comparativestudy of0.5% hyperbaric
bupivacaine with ketamine 25 mg and 0.5 % hyperbaric
bupivacaineforspinalanaesthsia”was doneto evaluate
theeffectsofadding ketaminetohyperbaricbupivacaine
with regard toonsetand duration ofsensory and motor
blockade,duration,quality ofanalgesiaandsideeffects.
100 patientsaged 18-60 yearsbelongingto ASA land Il
undergoing elective lower limb, urological and lower
abdominal surgeries were randomly allocated for the
study into two group.

Bupivacine group B received intrathecally 2.5ml of heavy
bupivacaine 0.5% and 0.5 ml of normal saline whereas
ketamine group BK received intrathecally 2.5ml of heavy
bupivacaine 0.5% with 25mg of preservative free ketamine
(total 3.0ml).

Demographicprofile—boththegroups were comparable
with regard to age, sex, height, and ASA grading. The
common surgeriestheyunderwentwerehysterectomies,
appendiectomies,herniorraphy, urologic and lower limb
surgeries.

Sensory and motor blockade — we found that there was
statistically significantvariationwithregardtotheonset
ofsensory blockbetween the 2groups. The motorblock
was comparable in both group. Also highest level of
sensory blockade was similar with both the groups.

Recovery parameters — Time for full sensory recovery
was significantly prolonged in group BK which was 306
min than group Bwhich was 212 min.

Time for full motor recovery in both groups was
comparable.

Analgesia — we found that the time for first pain
medication was considering delayed in group BK than
group B (322 min Vs 222 min) thereby reducing the
requirement of analgesics in the early post operative
period. The quality of analgesia was betterin the early
recovery period was betterasthe VASscorewas lowerin
group BKthan group B.

Haemodynamic parameter— patientswerecomparatively
more stable in group BK than group B. Side effects —
there were no majorside effects.
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