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ABSTRACT

BACKGROUND & OBJECTIVES: Lower segment caesarean section (LSCS) leads to moderate to severe pain in the
patient. Pain severity is directly proportional to the functional limitations and depression in the postpartum period, making
it essential to provide good pain relief after surgery. Maternal wellbeing and better nursing care of newborn requires good
postoperative analgesia with minimal side effects. The main objective of the study was to evaluate the analgesic effect of
intravenous low-dose ketamine, when administered pre-emptively, in patients undergoing caesarean delivery under spinal
anesthesia.

METHODOLOGY: Two groups were made, each with 50 full-term pregnant females with a plan of caesarean section under
spinal anesthesia. Group-A received spinal anesthesia with bupivacaine 0.5% along with intravenous placebo of 2cc normal
saline, whereas group-B received 0.5mg/kg ketamine intravenously after administration of spinal anesthesia but before the
start of surgical incision. Pain intensity was monitored using a visual rating pain scale (VRS), till the need for the first
analgesic dose postoperatively.

RESULTS: Both groups were comparable in terms of age and weight. Analgesia was markedly prolonged, and postoperative
pain scores were significantly less in Group-B (ketamine group) as compared to Group-A; with p-value<0.001, demonstrating
analgesic properties of ketamine when administered pre-emptively as an intravenous dose.

CONCLUSION: Our study concluded that pre-emptive analgesic dose of ketamine (administered before surgical incision),
leads to prolong analgesia in post-operative period in patients who underwent LSCS under spinal anesthesia.
KEYWORDS: LSCS, Analgesia, VRS, Spinal anesthesia, Ketamine.

INTRODUCTION

There has been an increase in the rate of caesarean
deliveries, in recent years, all over the world. The causes are
multifactorial and include both maternal and fetal factors (1.
Caesarean section is a procedure that can be performed under
general or neuraxial anesthesia. It is a major surgery, and the
severity of pain ranges from moderate to severe . Infliction
of surgical wounds results in the generation of sensitization
of pain pathway centrally, leading to amplification of pain
Bl Postoperative good pain control is a challenging entity in

patients undergoing caesarean delivery ™.

Various analgesia techniques can be used in patients
undergoing Caesarean section and include regional or
systemic analgesia; systemic drugs can be given either before
the start of surgery or at the end. Preemptive techniques have
been found to be more effective as compared to preventive
strategies Pl.

Preemptive analgesia significantly reduces the development
of hyperalgesia and allodynia in patients post-surgery. It is
the analgesia that must be administered prior to the surgical
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wound infliction, and it results in lesser dose consumption
for analgesics in post-operative period . Opioids and
nonsteroidal anti-inflammatory drugs are commonly used as
preemptive analgesic agents [”'. Oral and intravenous opioids
are associated with nausea, vomiting, gastrointestinal
symptoms, and there is risk of respiratory depression and
over-sedation as well. None of these is desired by a mother
in the immediate postpartum period .

Ketamine is an NDMA receptor antagonist with wide range
of effects. Use of ketamine has been associated with good
analgesic effect with minimal side effects, when given in sub
anesthetic dose to patients undergoing Caesarean section.
Moreover, a sub-anesthetic dose does not have an effect on
the neonatal APGAR score P,

Since the provision of adequate analgesia is a cornerstone of
anesthetic management and patient wellbeing, the objective
of this study is to find out degree of pain relief and duration
up till the requirement for the first analgesic dose in post-
operative period in patients underwent caesarean delivery
under spinal anesthesia and received injection ketamine as
a preemptive analgesic, as compared to those who received
placebo.

METHODOLOGY

This observational study was conducted at a teaching hospital
after taking approval from the Institutional Ethical review
committee (ABWA MC/HR/1022/21). It was conducted over
a period of five months; 31-12-2021 to 30-05-2022. Full-
term pregnant patients were distributed among two groups
(Group-A and Group-B) 50 in each, using non-probability
consecutive sampling.

Patients willing to be part of the study, admitted for elective
caesarean section, normotensive, or with controlled chronic
hypertension, ASA class I & II were included in the study.
Patients with emergency caesarean section, pregnancy
induced hypertension, psychological disorders, ASA III
& 1V, contraindication for administration of intravenous
ketamine and subarachnoid block, not willing to participate,
were excluded. Those receiving rescue analgesic pre or
intraoperatively were eliminated from the study.

Informed consent was taken from all the patients included
in study. Patients were made aware of Verbal Rating Pain
Scale (VRS) [10], and any query was addressed properly.
All the patients were monitored by electrocardiogram, non-
invasive blood pressure, and pulse oximetry; starting from
the pre-anesthesia point. Pre-loading was done by a colloid
intravenous solution. Group-A (control group) received
spinal anesthesia with 0.5% bupivacaine hyperbaric and 2cc
normal saline placebo was given intravenously prior to the
start of surgery. Group-B (study group) received 0.5mg/kg
injection of ketamine intravenously after administration of
spinal anesthesia with 0.5% bupivacaine heavy before the
skin incision was given.

Postoperative pain assessment was done hourly for the
first six hours using verbal rating pain scale. The time
duration post-operatively at which first dose of analgesic
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was administered in both groups was also recorded. The
anesthesiologist, who was unaware of the drug administered
to the patients, was responsible for the collection of data on
a pre-designed proforma. The 4-point VRS followed was:

*  No pain

e Mild pain (tolerable)

*  Moderate pain (hurts a lot)/severe
*  Severe pain (hurts to die) ['”

Data was entered and analyzed by using SPSS version 20.
Mean, and standard deviation were calculated for quantitative
variables (like age, and weight). Frequency and percentages
were calculated for qualitative variables. Confounders were
controlled through stratification. Pearson Chi-Square test
was applied by keeping p<0.05 as significant.

RESULTS

Mean age of the patients in group-A was 34.62+4.893,
with a range of 23 -43 years. Whereas in group B mean age
was 34.76+4.838, with a range of 27-45 years (table-I). In
group A mean weight was 74.64+10.344, in Group B it was
72.64+10.20 (table-1I). Both the groups were comparable in
terms of age and weight of the patients.

The severity of pain was assessed for up till six hours in the
post-operative period. At 2 hours after caesarean section,11
patients required analgesic top-up in group A, whereas very
good analgesic profile was shown by Group B patients
(table-I1I).

Table-I: Age distribution of female patients among
groups A & B.

Agein Years GroupA Group B Total x> p-value
n(%) n(%)
25-30 years  12(24) 10(20) 22
30-35 22(44 25(50 47
years (44) (50) 1955 0582
36-40 years  11(22) 7(14) 18
41-45 years 5(10) 8(16) 13
Total 50 50 100
Table-II: Weight of patients in groups A & B.
Agein Years GroupA Group B Total x> p-value
n(%) n(%)
51-60 kg 7(14) 7(14) 14
61-70 k 10(20 11(22 21
£ (20) (22) 1354 0716
71-80 16(32) 20(40) 36
81-90 17(34) 12(24) 29
Total 50 50 100

At 3rd hour postoperatively 19 patients from group-A had
moderate pain as compared to none from group B. Seventeen
patients from group-A while 03 patients from group B did not
require analgesic supplementation. A significant difference in
pain control among both groups was shown at 03-hour post
operatively. At 4th hour post-operatively, 31 patients from
group A had already received rescue analgesic intravenously,
whereas none of the patients in group B had yet required
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top-up analgesia. Results were significant with chi-square
value=14.918 and p<0.001 (table-IIT). Assessment at 5
hours was also significant, with 10 patients demanding
analgesia in group A as compared to 01 patient from group
B (table-IV). Maximum number of patients from group A
had received rescue analgesic till 5th post-operative hour.
At 6th hour rescue analgesia was administered to 05 patients
from ketamine group B. At that time patients experiencing
no pain in Group-A had already received analgesic top-up,
thus showing significantly better pain control in Group B
patients who had received ketamine a preemptive analgesic,
along with spinal anesthesia (table-IV).

Table—III: Pain severity at 2, 3 & 4 hours post-operative
among Groups A &B.

Time of  Pain Patient groups
post- severity G A G B :
operative ;‘Ztl/f) ;(230)) Total s p-value
pain
severity
No pain 17(34) 49(98) 66
ALOZHIS nildpain  22(44)  01) 23 45680 <0.000
Moderate 11(22) 0(0) 11
pain
No pain 14(28) 47(94) 61
At 03 His Mild pain ~ 17(34) 03(6) 20 46652  <0.000
Moderate 19(38) 0(0) 19
pain
No pain 31(62) 47(94) 78
<0.000
ALO4HIS npigpain 1938) 036 22 4018
Total 50 50 100

Duration of analgesia was markedly prolonged in Group-B
with minimum duration being 4-6 hours and maximum
being 18 hours post-operatively. Whereas in Group-A
postoperative analgesia lasted for 4—-6-hour maximum. The
patients in Group-B who received intravenous ketamine
as pre-emptive analgesia showed longer pain free periods
as compared to patients in control group, who received a
normal saline placebo.

Table-IV: Pain severity at 5- & 6-hours post-operative
among Groups A &B.

Time of  Pain Patient groups
post- severity 5 A Groun-B :
operative n(f)zl)lp n([;::)lp Total o pvale
pain
severity
No pain 27(54) 45090 72
At05Hrs Mild pain  13(26) 04(08) 17
16.628  _; 100
Moderate  10(20) 01(02) 11 e
pain
No pain 28(56) 42(84) 70
At06 Hrs Mild pain ~ 07(14) 03(06) 10
9.400  0.009
Moderate  15(30) 05(10) 20
pain
Total 50 50 100
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Table-V: Duration of analgesia after spinal in patient
groups A & B.

Time of post-
operative pain

Patient groups

Group-A  Group-B

severity (%) (%) Total v p-value

1-3 hours 21(42) 0(0) 21

4-6 27(54) 09(18) 36

7-9 01(02) 16(32) 17 65.635  <0.000

10-12 01(02) 09(18) 10

13-15 0(0) 16(32) 16

Total 50 50 100
DISCUSSION

Acute post-surgical pain if treated inadequately can lead to
the development of chronic pain and patients have tendency
to develop post-traumatic stress disorder. Moreover, in
obstetric patient it is not only important for the parturient,
but for the newborn as the mother has to take care of the
baby and she can be able to do so only if her pain has been
well managed [V, Postoperative pain management can be
achieved by a variety of techniques and drugs, ranging from
intravenous analgesics to nerve blocks and patient-controlled
analgesia. But a consensus over a single best technique has
not been achieved 2.

Though Opioids have been used widely for pain management,
there is a greater risk of neonatal depression associated with
intravenous administration in antenatal period. Recently
intravenous ketamine in subanesthetic dose has gained much
popularity as a pre-emptive analgesic agent [l Role of
ketamine as an anesthetic agent has been well established, it
can be used as an adjunct as well as sole anesthetic agent for
a variety of procedures. Low dose of ketamine, that is, a sub-
dissociative dose can be safely used alone or in combination
with other analgesics to provide good quality analgesia. It
mediates its effects via NDMA, glutamate, Mu and sigma
receptors [,

Our study shows that the patients (Group-B) who received
injection ketamine after receiving spinal anesthesia with
0.5% hyperbaric bupivacaine before the start of the surgery
experienced longer pain free period postoperatively, ranging
from 7 to 18 hours, p-value=0.000 as compared to the control
group (Group-A), who received 2 ml normal saline placebo
intravenously. Up till 6 hours in post-operative period,
there was a marked difference in pain score between both
groups. Group A showed significantly higher pain scores as
compared to Group B, it shows superiority of the technique
involving the use of ketamine. Sen S et al also identified
that patients in whom ketamine was given preemptively,
had markedly prolonged pain free interval in post operative
period, showing outcomes similar to our study 'S, Hesen
M et al, also described a better post operative analgesic
profile in patients in whom ketamine was used as a pre-
emptive analgesia along with spinal anesthesia. Moreover,
no significant side effects were noted. Their study supports
pre-emptive analgesic role of ketamine with both general
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and spinal anesthesia techniques. Neonatal outcome was
not affected by ketamine administration in these patients 1°!,

Adhikari P et al conducted a randomized control trial in
patients undergoing emergency caesarean section under
spinal anesthesia. He concluded that administration of
ketamine in analgesic dose before giving surgical incision
in the patients not only improved postoperative pain scores
but also reduced opioid requirement in the first 24 hours "),

Wang J et al, analyzed 20 randomized controlled trials. He
reached the conclusion that ketamine supplementation along
with spinal anesthesia provides good pain relief for longer
duration. Opioid consumption was also decreased in post
operative period in these patients. In our study Group-B
patient had prolonged analgesia and thus required a minimal
dose of opioid in first 24 hours "8, Another study conducted
in African parturient identified a marked increase in mean
time for postoperative analgesia and significantly lower
pain score at 120 minutes in ketamine group as compared
to control group. At early stage there was a lower need for
analgesic drugs as compared to control group. In our study
parturient showed a significant difference in pain score at 2
and 3 hours post operatively with p-value<0.001 11,

A randomized control trial conducted by Behzad S identified
that ketamine administration caused a significant decrease
in mean pain scores as well as statically significant
prolongation in the length of post-operative analgesia, in
patients who underwent Caesarean delivery under spinal
anesthesia. These patients received a low dose of ketamine
intravenously before the start of surgery 2.

CONCLUSION

Our study concludes that administration of sub-anesthetic
dose of ketamine prior to the surgical incision, results in
better and prolong pain control in patients receiving spinal
anesthesia for caesarean section, thus reduces need for
opioids in postoperative period. Pre-emptive analgesia
provides maternal benefit and allows for better nursing care
of newborn. The limiting factor in our study was a small
sample size, we would recommend further research should
be done on a larger number of patients to allow for the wider
acceptance of the technique.

ACKNOWLEDGEMENT: None.

CONFLICT OF INTEREST: None.

GRANT SUPPORT AND FINANCIAL DISCLOSURE:
None.

REFERENCES:

1. Mobarak EI, Sultan EA. Prevalance , indications
and determinants of caesarean deliveries in

Alexandria. Journal of High Institute of Public
Health.2019;49(2):125-132. Doi: 10.21608/
jhiph.2019.49272

668

2.

10.

11.

12.

Roofthooft E, Joshi GP, Rawal N, Van de Velde M.
Prospect guideline for elective caesarean section:
updated systemic review and procedure- specific
postoperative pain management recommendations.
Anaesthesia.2021;76(5):665-680. Doi: 10.1111/
anae.15339

Kwok RFK, Lim J, Chan MTV, Gin T, Chiu WKY.
Preoperative ketamine improvespostoperative analgesia
after gynecologic laparoscopic surgery. Anesthesia &
Analgesia.2004; 98 (4):1044-1049. Doi: 10.1213/01.
ANE.0000105911.66089.59

Salem SM, Abdel-Rasheed M, Gouda MA, Salama
S. The new trending pain-free cesarean section: TAP
block versus IV PCA. Bulletin of the National Research
Centre.  2021;45(1):1-7.  Doi:10.1186/s42269-021-
00588-w

Hassan HI. Perioperative analgesic effects of intravenous
paracetamol: Preemptive versus preventive analgesia
in elective cesarean section. Anesthesia, Essays and
Researches. 2014;8(3):339-344. Doi: 10.4103/0259-
1162.143135

Yang L, Zhang J, Zhang Z, Zhang C, Zhao D, Li J.
Preemptive analgesia effects of ketamine in patients
undergoing surgery. A meta- analysis. Acta Cirurgica
Brasileira.2014;29(12):819-825.  Doi:10.1590/S0102-
86502014001900009

Sun C, Yang Q, Wang C, Zhao J, Dai M. Efficacy
of different preemptive analgesia on postoperative
analgesia, oxidative stress, and inflammatory response
after gynecological laparoscopic surgery. Evidence
based complementary and alternative Medicine.
2021:4233716. Doi:10.1155/2021/4233716.

Makela K, Palomaki O, Pokkinen S, Yli-Hankala A,
Helminen M, Uotila J. Oral versus patient -controlled
intravenous administration of oxycodone for pain relief
after cesarean section. Archives of Gynecology and
Obstetrics.2019;300(4):903-909.  Doi:10.1007/s004-
019-05260-3

Kumar A, Kohli A. Comeback of ketamine:resurfacing
facts and dispelling myths. Korean Journal of
Anesthesiology.2021;74(2):103-114. Doi:  10.4097/
kja.20663

Lee HJ, Cho Y, Joo H, Jeon JY, Kim JT, Jang YE.
Comparitive study of verbal rating scale and numerical
rating scale to assess postoperative pain intensity in the
post anesthesia care unit. A prospective observational
cohort study. Medicine.2021;100(6):e24314.
Doi:10.1097/MD.0000000000024314.

Kintu A, Abdullah S, Lubikire A, Nabukenya MT, Igaga
E, Bulamba F et al. Postoperative pain after cesarean
section: assessment and management in a tertiary care
hospital in a low income country. BMC Health Services
Research.2019;19(1):68.D0i:10.1186/s12913-019-
3911-x

Kerai S, Saxena KN, Taneja B. Post -caesarcan
analgesia:what is new?. Indian Journal of Anaesthesia.
2017;61(3):200-214. Doi: 10.4103/ija.IJA 313 16

J Uni Med Dent Coll



Ketamine as pre-emptive analgesia in LSCS under Spinal anesthesia

13. Sangkum L, Thamjamrassri T, Arnuntasupakul V,
Chalacheewa T. The current consideration, Approach,
and Management in postcesarean delivery pain control:
A Narrative review. Anesthesiology Research and
Practice. 2021:2156918. Doi:10.1155/2021/2156918

14. Rosenbaum SB, Gupta V, Palacios JL. Ketamine. In
StatPearls [internet]. Treasure Island(FL):StatPearls
Publishing; 2022 Jan- PMID : 29262083

15. Sen S, Ozmert G, Aydin ON, Baran N and Calskan
E. The persisting analgesic effect of low - dose
intravenous  ketamine after spinal anaesthesia
for caesarean section. European Journal of
Anaesthesiology.2005;22(7):518-523. Doi: 10.1017/
S026502150500089X

16. Hessen M, Bohmer J, Brinck ECV, Kontinen VK, Klohr
S, Rossaint R. Intravenous Ketamine during spinal
and general anesthesia for caesarean section: systemic
review and meta-analysis. Acta Anesthesiologica
Scandinavica.2015;59(4):414-426. Doi:10.1111/
aas.12468

17. Adhikari P, Subedi A, Sah B P, Pokharel K. Analgesic
effects of intravenous Ketamine after spinal anaesthesia
for non-elective caesarean delivery: a randomized
controlled trial. British Medical Journal Open. 2021;11:
¢044168. Doi:10.1136/bmjopen-2020-044168.

18. Wang J, Xu Z, Feng Z, Ma R, Zhang X. Impact of
ketamine on pain management in cesarean section,
A systemic review and meta-analysis. Pain Physician
Journal. 2020; 23:135-148.

19. Menkiti I D, Desalu I, Kushimo O T. Low-dose
intravenous ketamine improves post operative analgesia
after caesarean delivery with spinal bupivacaine in
African parturients.International Journal of Obstetric
Anesthesia.  2012;21(3):217-221. Doi:10.1016/j.
1j0a.2012.04.004

20. Behdad S, Hajiesmacili M R, Abbasi HR, Ayatollahi V,
Khadiv Z, Sedaghat A. Analgesic Effects of Intravenous
Ketamine during spinal anesthesia in pregnant women
undergone caesarean section; a randomized control trial.
Anesthesiology and pain Medicine. 2013;3(2):230-233.
Do0i:10.5812/aapm.7034

Vol. 14, Issue 3, July - September, 2023

Author’s Contribution:

Humaira Ahmad: Substantial contributions to the
conception, design, data analysis, drafting.

Samina Aslam: Conception and acquisition of data for the
work.

Sahir Shafig: Design and drafting of the work.

Asif Sagheer: Interpretation and final approval of the
version to be published.

Sarwat Bibi: Critical review for important intellectual
content.

i Submitted for publication: 09-06-2022 |
i\ Accepted after revision: 27-06-2023 }

669



