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ABSTRACT

Introduction: Lignocaine and bupivacaine are the
commonly used anesthetic agents for spinal
anaesthesia. Ketamine when used intrathecally
provides better surgical conditions with
cardiovascular stability of short duration.

Materials and Methods: A prospective,
randomized, double blinded study was conducted
among 80 patients belonging to ASA grade [ and II of
either sex with age between 16 - 60 years posted for
elective surgeries on the lower abdomen or lower
extremities admitted in Prathima Institute of
Medical Science during December 2012-13. The
studied parameters included sensory, motor
blockade, cardiovascular stability, side effect and
postoperative complications. Statistical analysis
was done using chi-square test, unpaired student's t-
test and paired student's t-test.

Results: A total of 80 patients were divided into two
groups (40 each). The group I was given 3.5cc of
0.5% heavy bupivacaine whereas group Il was given
2.5cc of 0.5% heavy bupivacaine and Iml of
preservative free ketamine (50mg). Onset of sensory
block was quicker (1.95+0.26 min) in group II as
compared to group I (2.56+0.55 min) and the

difference was statistically significant (p<0.0001).
Duration of sensory block (156.624+11.85 min) in
group II was observed to be less as compared to
group I (184.47+15.01 min) and it was statistically
significant (p<0.0001). Mean Onset of motor block
in group I (2.56+0.53min) was faster as compared to
group | (3.18+0.74min) and was statistically
significant (p<0.0001) whereas the mean duration of
motor block in group I1 (181.754+12.17 min) was less
as compared to bupivacaine (207.35+20.20 min)
alone and this difference was statistically significant
(p<0.0001). It was observed that addition of
ketamine to bupivacaine showed haemodynamic
stability than bupivacaine alone and this finding was
found to be statistically significant (p<0.0001). The
incidence of postoperative complication in the
present study was almost nil except for mild
headache in 2 patients (5%) in group I and 1 patient
(2.5%) in group 1.

Conclusion: The present study recommends the use
of preservative free ketamine along with 0.5%
bupivacaine intrathecally especially when early
onset of block with cardiovascular stability is
desirable.
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INTRODUCTION

Spinal anaesthesia was introduced into clinical
practice by August Bier in 1898. Since then, it has
established itself as an integral part of clinical
anaesthesia. It offers unique advantages like optimal
operating conditions, minimal stress response,
minimal intraoperative blood loss and minimal
postoperative morbidity which make it the ideal
choice for many procedures. Lignocaine and
Bupivacaine are the commonly used anaesthetic
agents for spinal anesthesia. Various methods of

preloading with different fluids have been
described." Even the use of vasopressors are also
been advocated to prevent hypotension after spinal
anaesthesia.” Ketamine when used intrathecally
provides better surgical conditions with
cardiovascular stability of short duration, whereas
routinely used local anaesthetics for spinal
anaesthesia have the drawback of hypotension,
though the duration of block is prolonged. Hence the
addition of a small dose of ketamine to routinely
used local anaesthetics may prove beneficial, giving
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a considerable duration of block with cardiovascular
stability and thus reducing the morbidity.

Very few studies have been carried out using
intrathecal preservative free ketamine as an adjuvant
to local anaesthetics. Ketamine also has an analgesic
effect in sub dissociative doses as well as
cardiovascular stimulant action.”*’ Hence the
present study was carried out to evaluate the clinical
efficacy of addition of preservative free ketamine to
0.5% bupivacaine in spinal anaesthesia for lower
abdominal and lower limb surgeries and to compare
the above technique with intrathecal 0.5%
bupivacaine alone.

MATERIALSAND METHODS

The present study was carried out at the Prathima
Institute of Medical Sciences, Karimnagar, Andhra
Pradesh in the department of anaesthesiology from
December 2012 to December 2013. Institutional
ethics committee approval was obtained. It was a
prospective, randomized, double blind study. The
study included a total of 80 patients belonging to
ASA grade [ and II of either sex with age between 16
- 60 years posted for elective surgeries on the lower
abdomen or lower extremities lasting more than one
hour.

A detailed preanaesthetic evaluation was done,
including history, clinical examination and relevant
investigation by the primary investigator. Patients
having hypertension, long standing uncontrolled
diabetes mellitus, bleeding tendencies and disorders
of the cardiovascular system, central nervous
system, respiratory system, neuromuscular system,
liver disease and psychiatric disorders were not
included in the study. Patients with severe anemia,
spinal deformities, hypovolaemia and local
infections at the site of lumbar puncture were also
excluded from the study, i.e. patients with
contraindication to spinal anesthesia and ketamine.

All the patients were explained about the procedure
and informed consent was obtained from them. The
patients were divided into two groups. The group I
and group II each consisting of 40 patients. No
preanaesthetic medication was given to any patient.
On the operation table the baseline readings of heart
rate, blood pressure and respiratory rate and SPO,
were recorded. Intravenous cannulation with 18G
cannula was done with a three way attached to it and
intravenous drip started slowly. No preloading was
done in any patient. Equipments and drugs necessary
for resuscitation and general anaesthesia
administration were kept ready. Under all aseptic
precautions, lumbar puncture was done in L2-L3
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interspace in left lateral position with a 25G spinal
needle. After obtaining free flow of CSF, the
proposed drug was injected as per the group
allotment as follows.

Group [ was given 3.5cc of 0.5% heavy bupivacaine
and group II was given 2.5cc of 0.5% heavy
bupivacaine and 1ml of preservative free ketamine
(50mg). The total volume injected was 3.5ml in both
the groups. The person giving the spinal and the
person who was observing intraoperative and
postoperative parameters were unaware of the drug
given. The time of injection of a drug was noted and
the patients were immediately made supine with the
table horizontal.

The following parameters were observed.

Sensory blockade: It was subjectively studied by the
pinprick method with sterile needle. The patients
were tested every 30 seconds at one fixed
dermatomal level (L1 level) and time of onset of
analgesia was noted. Then the highest dermatomal
level of analgesia was also noted. By the same
response to pin prick, the time of recovery from
analgesia was noted and total duration of analgesia
calculated as the time required for two segment
regression from L1 dermatome. Intensity of sensory
block was graded by a four point scale as Grade 0 -
Normal sensation, Grade [ - Mild sensory block,
Grade II - Moderate sensory block, Grade III-
Complete sensory block

Motor blockade: It was assessed by straight leg
raising while lying supine and was graded according
to Modified Bromage Scale. Grade 0- No paralysis,
Grade I- Inability to raise extended legs, Grade II-
Inability to flex knee, able to move feet only, and
Grade I1I- Complete paralysis. The time required for
the movement of the great toe from the time of
injection of the drug was taken as duration of motor
blockade. The time taken for the onset of motor
blockade and the duration of motor blockade were
noted.

Cardiovascular stability: Heart rate, blood pressure
and respiratory rate were monitored immediately
after injection and then after every 2 minutes for first
30 minutes and then every 10 minutes thereafter
throughout the surgery and till complete recovery
from block. The anaesthesia record was maintained
and changes in heart rate, blood pressure were noted.
Any increase or decrease in heart rate up to 1-5 beats
was considered non-significant. Any variation in the
heart rate (either increase or decrease) from 6-10
beats, 11-15 beats and > 15 beats was considered
mild, moderate and severe change respectively.
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Similarly any increase or decrease of blood pressure
up to 1-10 mmHg was considered non significant.
Variation (either increase or decrease) by 11-20
mmHg, 21-30 and >30 mmHg was labeled as mild,
moderate and severe respectively.

Central effects: The time of onset of sedation after
injection of a drug was noted and the sedation was
graded as- Grade 0 -Fully conscious, Grade I-
Mild drowsiness, Grade II- Asleep but arousable,
Grade III- Unarousable with loss of verbal contact.
Total duration of sedation was also noted.’

Side effects: Intraoperative side effects like sedation,
nausea, vomiting, nystagmus, shivering, delirium,
severe bradycardia (<60/minutes), tachycardia
(>120/minutes), severe hypotension (<70mmHg) or
Hypertension (>160mmHg) requiring active
treatment were also noted after intrathecal
ketamine.™*’ Intraoperative bradycardia was treated

RESULTS

Table 1 describes the baseline characteristics of
patients participated in the study. The age range of
the patients was 20-60 years and the mean age in
group I was 40.78+ 9.44 years and in group II was
43.68+ 11.23 years. The mean height was 160.3 5.47
cms in group I and in group II it was 158.78+4.55
cms. Similarly the mean weight of the patients in
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with intravenous atropine and hypotension was
treated either with fast intravenous fluid alone or
with vasopressors as and when needed.
Intraoperative sedation was given in the form of
intravenous midazolam as and when required in both
the groups. If the operation was prolonged and
supplemental anaesthesia was required it was given
in the form of intravenous ketamine or complete
general anaesthesia with intubation. Duration of
postoperative analgesia was taken as the time when
the first request for an analgesic was made after the
onset of analgesia. Patients were observed in the
ward for postoperative complications like headache,
backache, urinary retention, itching and any
neurological sequalae till their discharge from the
hospital. Surgeon's opinion about operative
conditions was also taken. Observations obtained
were recorded, and statistical analysis was
performed using chi-square test, unpaired student's
t-test and paired student's t-test.

group | was 66.63+ 8.94 kg and in group II it was
63.08+ 9.54 kg. Males accounted for 75% of total
patients in group I whereas 80% in group II. There
was no statistically significant difference observed
in the context of baseline variables of the
respondents.

Table 1: Baseline characteristics of the patients in the study

(Mean (SD)
Parameter Range Group I Group 11 P value
n—=40 n—=40
Age (yrs) 20-60 40.78 £9.44 43.68 +11.23 0.22
Height (cms) 150-180 160.3x= 5.47 158.78 £4.55 0.18
Weight (kgs) 45-90 66.63+ 8.94 63.08 +=9.54 0.09
Male 30 (75%0) 32 (80%0)
0.592
Female 10(25%0) 8(20%0)

Table 2 revealed the onset and duration of sensory
and motor block in both the groups. The onset of
sensory block was 2.56+0.55 minutes in group I
whereas in group II 1.95+0.26 minutes and this
difference was statistically significant (P value<
0.0001). Similarly a statistically significant
difference (P value< 0.0001) was observed in the
duration of sensory block in group I which was
184.47+15.01 minutes and 156.62+11.85 minutes in

group II. The onset of motor block was 3.18+ 0.74
minutes in group I whereas in group II it was 2.56+
0.53 minutes and this difference was statistically
significant (P value< 0.0001). Similarly a
statistically significant difference (P value <0.0001)
was observed in the duration of sensory block in
group I which was 207.35+20.20 minutes and
181.75+12.17 minutes in group I1.
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Table 2: Onset and duration of sensory and motor block

Table 3 showed the changes in heart rate during first
30 minutes of surgery. No change in the heart rate
was observed among 37.5% of the patients in group I
and 12.5% in group II. A very few (5%) of patients
reported mild decrease in the heart rate in group I
whereas no such decrease was observed in group II.

Table 4 showed the changes in the systolic blood
pressure during first 30 minutes of surgery.

It has been observed that in 57.5% of the patients,
mild decrease in the systolic blood pressure and in
15% moderate decrease was observed. No change in
the blood pressure was observed among 27.5% of the
patients in group II and 5% in group I. None of the

Mild increase in the heart rate was observed among
majority (52.5%) of the patients and 17.5% had
moderately increased heart rate in group Il patients.
In group I only 5% patient had mild increase in the
heart rate. The changes in the heart rate among both
the groups were statistically significant.

patients had shown increase in the blood pressure in
group | whereas 25% of patients reported mild
increase in the blood pressure in group II and only
2.5% patient had mild increase in the systolic blood
pressure. The changes in the systolic blood pressure
among both the groups were statistically significant.
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