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ABSTRACT: OBJECTIVE: Spinal Anesthesia is the most preferred technique of anesthesia for lower 

segment caesarean section which provides effective pain relief during intraoperative and initial 

postoperative period. Various intrathecal adjuvant for postoperative pain relief have been tried 

which provide suboptimal analgesia and various side effects on maternal and fetus. We planned to 

assess the duration of analgesia by comparing intrathecal hyperbaric bupivacaine with preservative 

free ketamine and hyperbaric bupivacaine alone in parturient undergoing caesarean section. 

METHODS: A prospective, randomized, controlled study was conducted on 100 pregnant patients 

belonging to ASA I & II scheduled for LSCS under spinal anesthesia. Study comprised of two groups of 

50 patients each. The first group received 2 ml of Hyperbaric Bupivacaine 0.5%+25 mg Preservative 

free Ketamine while group II received 2 ml of Hyperbaric Bupivacaine 0.5%. RESULTS: The mean 

duration of postoperative analgesia was160± 0.6minutes in group I and 120±0.7minutes in group II, 

P value <0.001. Incidence of hypotension and bradycardia was less in group I as compared to that of 

group II. Apgar score was statistically insignificant in both the groups. CONCLUSIONS: Addition of 

25mg preservative free ketamine to hyperbaric bupivacaine in spinal anesthesia for LSCS 

significantly prolongs the duration of postoperative analgesia with better intraoperative 

hemodynamically stability and without any adverse effect on neonates. 
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INTRODUCTION: Spinal anaesthesia is the most preferred technique in parturient, undergoing for 

lower segment caesarean sections (LSCS) and several adjuvants has been tried along with local 

anaesthetic for prolongation of postoperative analgesia.(1)  

Better postoperative analgesia will improve mother child interaction and breastfeeding and 

infant well-being. Regional anaesthesia for LSCS has distinct advantages over general anaesthesia 

because of better postoperative analgesia, avoiding the problem of a difficult airway, less risk of 

aspiration and less neonatal exposure to drugs. 

Bupivacaine is being more preferred because of prolong duration of action, more potent and 

less neurotoxic than lignocaine. Ketamine is a phencyclidine derivative anaesthetic agent which is 

most commonly used by intravenous access. Intrathecally it has beneficial effects on cardiovascular 

function, good analgesic and local anaesthetic effect in many studies.(2-4) 

We planned to assess the duration of analgesia by comparing intrathecal bupivacaine with 

ketamine and hyperbaric bupivacaine in parturient undergoing caesarean section. 
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METHODS: A prospective, randomized, controlled study was conducted at Bundelkhand Medical 

College, Sagar. The parturient were randomly allocated to two groups of 50 patients in each group. 

The spinal anaesthetic agents to be used were: 

Group I: (n=50) received 2 ml of 0.5% Hyperbaric Bupivacaine (sensorcaine) + 25 mg Preservative 

free Ketamine (aneket ampoule) was administered injecting hyperbaric bupivacaine first. 

Control Group II: (n=50) received 2 ml of 0.5%.Hyperbaric Bupivacaine. 

 

After approval of the institutional ethics committee and written consent from the patients, 

100 parturient, aged 20-24 years belonging to ASA physical status I and II, undergoing elective 

caesarean section were included in our study. 

Females with known allergic to local anaesthetic and ketamine, contraindications to spinal 

anaesthesia, pregnancy induced hypertension, placenta previa, foetal distress and multiple 

pregnancies were excluded from the study. 

In all patients, injection ranitidine 50 mg & metoclopramide 10 mg was administered for 30 

minutes before the spinal anaesthesia. Preloading was done with 10-15ml/kg of Ringer Lactate 

solution. Under strict aseptic precaution spinal anaesthesia was administered using 25G Quincke 

spinal needle in L3-4 intervertebral space by midline approach in left lateral position by an 

anaesthesiologist blind to the drug used.  

On completion of the spinal injection the patients were immediately placed in supine position 

with a wedge under right hip. Supplementation of oxygen 4 L/min was given to all patients through a 

venti mask. Non-invasive arterial blood pressure, heart rate, peripheral oxygen saturation (SPO2) & 

respiratory rates were monitored every 3 minutes for the first 20 minutes then every 5 minutes till 

end of surgery. 

 

Following parameter were observed and noted for: 

1. Comparison of sensory and motor block in term of onset, duration and intensity. 

A. Onset and intensity of sensory block assess by pin prick and duration by regression time 

of sensation to return to T-12 dermatome. 

B. Onset of motor block by modified bromagae scale and duration of motor block by 

assessment of appearance of great toe movement. 

2. Effect on CVS by assessment of heart rate and SBP and DBP. 

3. Central effect by level of sedation assessed by 4 point scale. 

4. Duration of postoperative analgesia was taken as the time to the first request for a rescue 

systemic analgesic. 

5. Discomfort during fundal pressure and foetal wellbeing by Apgar score. 
 

There was no significant difference between total surgical time and procedure in both the 

groups. Analysis of data was performed by using student’s t-test and chi-square test and p-value less 

than 0.05 was considered as statistically significant. 
 

OBSERVATION AND RESULT: The demographic profile of two groups in terms of age, weight, height 

& gender was similar and comparable. The onset of Sensory block as assessed by loss of sensation 

with pin prick method ranged between 1 to 2 minutes in the group I with mean± (SD) of 1.2 ± 0.5 
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while it was 2 to 3.4 minutes with a mean± (SD) of 2.4 ± 0.5 in group I, difference was statistically 

significant (P < 0.01). 

The onset of motor block determined by loss of movements of lower limbs in group I was 2-

3.4 min with a mean± (SD) of 2.35± 0.07 (SD) as compared to 3-9.5 minutes with a mean± (SD) of 

5.97± 0.27 in group II; difference was statistically significant (P<0.01). 

 

In minute Onset of sensory block Onset of motor block 

 Group 1 Group 2 Group 2 Group 2 

Range (mins) 1-2 2-3.4 2-3.4 3-9.5 

Mean 1.2± 0.5 2.4±0.5 2.35±0.07 5.97±0.27 

TABLE 1:Onset of sensory and motor block 
 

P value: < 0.01 (significant). 
 

Duration of sensory block was 100-150 minutes with a mean± (SD) of 144± 4.4 

minutes in group I while it was 90-120 minutes with a mean± (SD) of 100±5.4 in group II; 

difference was statistically significant again (P < 0.01)(Table 2). Duration of motor block was 

90-140 minutes with a mean± (SD) of 122 ± 1.79 minutes in group I while it was 90-150 

minutes with a mean± (SD) of 118±2.34 minutes in group II which is not statistically 

significant (Table 2). 

 

In minute Duration of sensory block Duration of motor block 

 Group 1 Group 2 Group 1 Group 2 

Range(min) 100-150 90-120 90-140 90-150 

Mean(min) 144 ± 4.4 100±5.4 122± 1.79 118± 2.34 

TABLE 2:Duration of sensory and motor block 
 

P value: < 0.01 (significant). 

 
 

GRADE Group I Group II 

0 (Normal) NIL NIL 

1 (Mild) NIL NIL 

2 (Moderate) NIL 4 (8%) 

3 (Complete loss of sensation) 50 (100%) 46 (92%) 

TABLE 3: Intensity of sensory block 

 

 

Grade Group I Group II 

+ NIL NIL 

++ NIL 3 (6%) 

+++ 50 (100%) 47 (94%) 

TABLE 4: Gradation of motor paralysis: By Modified Bromage scale 

 



DOI: 10.14260/jemds/2014/3494 

 ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 47/Sep 25, 2014       Page 11432 
 

In group I, all the patients had complete motor and sensory block, whereas in group II, 3 

patients had incomplete motor block, but they had a complete sensory block, so LSCS was done 

comfortably without requiring any further intervention. In Group II, 4 patients had moderate loss of 

sensation but they had complete motor block and so they were required to be supplemented with 

30mg pentazocine and 5mg diazepam. 

 

 Group I Group II 

0 (Normal) 49 (98%) 50 

1 (Drowsiness) 1 (2%) NIL 

2 (Sleep but arousable) NIL NIL 

3 (Unarousable with loss of verbal contact) NIL NIL 

TABLE 5: Central nervous system effect: level of Sedation 
 

In group I only one patient had drowsiness because of which we did not encounter any 

problem, while no adverse effect on central nervous system was noticed in group II patients. 

 

 Group I Group II 

Not significant 33 (66%) 15 (30%) 

Mild (11 – 20 mm Hg) 17 (34%) 20 (40%) 

Moderate (21 – 30 mm Hg) NIL 10 (20%) 

Severe (> 30 mm Hg) NIL 5 (10%) 

Mean ± SD 10.92 ± 0.73 16.44 ± 1.08 

TABLE 6: Changes in Blood pressure 
 

P value: < 0.001 (significant) 

Change in BP: Mean standard value was taken as 126/76 mm of Hg. 
 

In group II, 20 patients had mild systolic hypotension while 10 patients had moderate and 5 

patients had severe systolic hypotension with a mean± (SD) of 16.44±1.08 while in Group I, 33 

patients showed no significant fall in blood pressure & 17 patients had mild systolic hypotension with 

a mean± (SD) of 10.92 ±0.73 which was statistically significant (P<0.01). 

 

 

 Group I Group II 

Not significant 43 (86%) 35 (70%) 

Mild (11 – 15) 7 (14%) 10 (20%) 

Moderate (16 – 20) NIL 5 (10%) 

Severe (21 - 30) NIL NIL 

Mean 9.0 ± 0.62 20.92 ± 1.04 

TABLE 7: Change in Pulse rate 
 

P value: < 0.001 (significant) 

Standard value was taken as 76 per min (mean). 

 



DOI: 10.14260/jemds/2014/3494 

 ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 47/Sep 25, 2014       Page 11433 
 

In group I, 43 patients had no significant change in pulse rate and 7 patients had mild change 

in pulse rates. While in Group II, 35 patients had no significant changes in pulse rates while 10 

patients had mild change as bradycardia & 5 had moderate change as bradycardia. 

 

 Group I Group II 

Duration 120 – 180 Min 100 – 150 Min 

Mean 160 ± 0.6 120 ± 0.7 

TABLE 8: Duration of post- operative analgesia 

P value: < 0.001 (significant). 

 

 Discomfort during fundal pressure Level of block 

 Absent Present Up to T6 Up to T 8 

Group 1 50(100%) NIL 45(90%) 5(5%) 

Group 2 42(84%) 8(16%) 35(70%) 15(30 %) 

Table 9 

 
 

 Mean APGAR SCORE range 

TIME (minutes) GROUP 1 GROUP2 

1 minute 10 10 

5 minute 10 10 

TABLE 10 

 

On comparison, none of the patient in group I, had discomfort with fundal pressure while 8 

patients of group II had discomfort which was statistically significant (P <0.01). In group I, 45 

patients had sensory loss up to T6 dermatome while 5 patients achieved only up to T8 dermatome 

whereas in group II, 35 patients had sensory loss was up to T6 dermatome while 15 patients achieved 

up to T8 dermatome. 

In both groups, no adverse effect was noted in neonates till 5 minutes. 

 

DISCUSSION: Addition of adjutants to local anaesthesia is preferred as it reduces the severity of 

postoperative pain and prolongs analgesia which further improves patient comfort. 

In 1962, ketamine was synthesized by Dr. Calvin Stevens at the Parke Davis laboratories in 

Ann Arbor, Michigan.(5) Ketamine, a phencyclidine derivative is an age old anaesthetic agent most 

commonly used via intravenous access. It was first used intrathecally by BION.(2)  

It possesses some definite advantages over the conventional local anaesthetic as it is a potent 

analgesic and stimulates cardiovascular system and respiratory system.(3,4,6)  

Ketamine acts on nucleus reticularis gigantocellularis in brain stem (7) and binds with 

phencyclidine site of N-methyl D-aspartate (NMDA) receptor -gated calcium channel and 

noncompetitively inhibits the NMDA receptors.(4,8)  

It also has direct axonal blocking effect and affinity to opiate receptors and monoaminergic 

receptors, which contributes to the analgesic effect of spinal ketamine. (4, 9-12) 
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In this study we observed that the onset was rapid and duration of sensory block was 

prolonged in group I as compare to group II.  

The onset of motor block was earlier in group I but the duration of motor block was 

statistically not significant in both group and observed that better quality of analgesia in intra-

operative period is for group I. Singh SP et al (6) and Unlugenc et al,(13) Iida H Dohi S et al(11) also 

observed in their studies that preservative free ketamine with bupivacaine given intrathecally 

induced rapid onset of sensory blocked. 

In our study incidence of bradycardia and systolic hypotension was observed more in control 

group II and Hemodynamically patient were more stable in group I as compare to that of group II but 

in group I, central effect (drowsiness) was observed in one patient. 

Similar finding was observed by Kathirvel E et al,(4) Govindan K et al,(14) T. Tiogal et al(15) found 

in their studies. Duration of analgesia with the group I was longer than group II. Singh SP et al,(6) 

Bhattacharya D et al,(16) Yang CY et al(17) and Marzieh BK et al(18) also found intrathecal ketamine with 

bupivacainne enhances the duration of analgesia. 

As most of the patient had level of block up to T6 dermatome although patient was 

comfortable on fundal pressure in group I as compare to that of group II. Apgar score was statistically 

insignificant in both groups. 
 

CONCLUSION: As per data observed in this study, it could be concluded that intrathecally addition of 

25 mg of ketamine with bupivacaine in patients undergoing LSCS results in rapid Onset of sensory 

and motor block with prolonged duration of sensory block.  

The intraoperative hemodynamically stability and the quality of analgesia were better 

maintained as compared to intrathecal bupivacaine alone. Duration of postoperative analgesia was 

prolonged by adding ketamine to intrathecal bupivacaine without any significant adverse effect on 

neonates. 
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