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SUMMARY
Background: Peri-operative nausea and vomiting have been found to increase morbidity and
mortality in surgical patients. The use of different antiemetics that act at different receptor sites
have proven to reduce these complications. As such, this study was designed to compare the
effectiveness and safety of two antiemetics, iv metoclopramide 10mg (antidopaminergic) and iv
granisetron 0.04mg/kg (antiserotonergic), in the prevention of nausea and vomiting in parturients
who had elective caesarean section under subarachnoid block.
Materials and methods: One hundred and thirty five consenting parturients were randomized into
three equal groups of 45 patients each. The patients in the first group (MT) were given iv
metoclopramide 10mg, another group (G) had iv granisetron 0.04mg/kg, while iv normal saline
5mls was administered to all the patients in the placebo group (NS). All the study drugs were given
slowly over 2 minutes before subarachnoid block was established. With patients in sitting position,
the L3- L4 interspace was identified. Using size 26G spinal needle, 2.5mls of 0.5% heavy
bupivacaine was injected intrathecally when free flow of cerebrospinal fluid (CSF) was observed.
The incidence of nausea and emesis, the drugs side effects on the mother, the effects of the study
drugs on parturients’ haemodynamics as well as the drugs effects on the neonatal Apgar scores
were assessed and documented intra-operatively and at specific intervals for 24 hours postoperatively.Influence of some risk factors for PONV were also assessed during the study period
Results: There was no significant statistical difference in the patients’ demographic distribution
and pre-operative basic vital signs among the groups. More patients 24.4% experienced nausea
intra-operatively in group NS, compared with 6.67% and 13.3% of the patients in groups G and
MT respectively, p=0.046 for Groups NS vs MT; p=0.002 for Groups NS vs G; and p=0.346 for
Groups G vs MT. In the early (0-2 hours) post- operative periods, 8.8%, 20% and 15.5% of patients
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in groups G, NS and MT had nausea respectively, p=0.04 for groups G vs NS, p=0.473 for groups
MT vs NS, and p=0.251 for groups G vs MT. In the late postoperative (2-24 hours) period, 2.22%
of patients in group G versus 13.3% and 15.5% of patients in groups MT and NS respectively had
nausea, p=0.039 for groups G vs MT, p=0.018 for groups G vs NS and p=0.702 for groups MT vs
NS. Furthermore, 15.5% of patients in group NS compared with 2.2% of patients in group G and
8.88% of patients in group MT vomitted intra-operatively, p= 0.012 for groups G vs NS, p=0.201
for groups MT and NS, p=0.206 for groups G and MT. Throughout the study period, 6.66%,
17.7% and 33.3% of patients in groups G, MT and NS respectively vomited, p= 0.004. No
statistical significant differences were found between the groups with respect to the side effects of
study drugs, changes in haemodynamic parameters of the parturient and the neonatal Apgar scores.
Conclusion: Intravenous granisetron 0.04mg/kg was found to be more effective against intraoperative and post- operative nausea and vomiting compared to intravenous metoclopramide 10mg
and placebo. There were no statistical signifant differences between the groups with respect to the
side effect profiles of the study drugs, APGAR scores of the neonates as well as the maternal
haemodynamic variables.There were no recognized influences of the assessed risk factors on the
prevalences of intra-operative and post- operative nausea and vomiting.

CHAPTER ONE
INTRODUCTION
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Nausea and vomiting occur commonly during regional anaesthesia for caesarean section1. These
minor intra-operative side effects of regional anaesthesia occur in about 50-60% of the cases
particularly in the Caucasians2. However, incidence of nausea and vomiting in a study3 carried out
on black population was 4% which was comparatively lower suggesting a possibility of racial
pharmacogenics in the difference.
Vomiting is defined as a forceful expulsion of the contents of upper gastro-intestinal tract via the
mouth which is usually but not always preceded by retching where no expulsion takes place but
involves contraction of the same group of muscles. Some complications of vomiting in the
parturients include increased risk of visceral injuries, delayed hospital discharge, as well as
medico-surgical complications such as electrolyte imbalances, and wound dehiscence4. Acid-base
imbalance e.g metabolic alkalosis is a common occurrence in the newborn.
Intra-operative nausea and vomiting following subarachnoid block in pregnancy is usually due to
arterial hypotension with systolic blood pressure ≤ 80mmHg, visceral stimulation as well as the
use of neuraxial opioids5. A regional anaesthesia with a block higher than the fifth thoracic segment
and addition of vasoconstrictors to the local anaesthetic agents can also induce nausea and
vomiting5.
The central neural regulation of nausea and vomiting is vested in two separate units in the medulla,
the chemoreceptor trigger zone (CTZ), and the vomiting centre6.The efferent impulses from these
emetic centres are transmitted to the vagus, phrenic and splanchnic nerves of the abdominal
muscles to cause mechanical act of vomiting6.
Some of the drugs used in the prevention and treatment of nausea and vomiting in surgical
patients include ondansetron, dexamethasone, promethazine, metoclopramide and even relatively
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newer granisetron. Metoclopramide and granisetron, have been described as potent antiemetics
with excellent safety profiles
Metoclopramide is a prokinetic agent that possesses both central and peripheral antidoperminergic
activity7. The anti-emetic action of metoclopramide is due to its antagonistic activity at
dopaminergic (D2) receptors in the chemoreceptor trigger zone (CTZ) in the central nervous
system(CNS)7. This action prevents nausea and emesis triggered by most stimuli8. The gastricprokinetic effect of the drug also contributes to the anti- emetic activity by increasing the tone of
the lower oesophageal sphincter9.
Granisetron is a selective serotonin (5-HT3) receptor antagonist that has potent antiemetic
property10. Its antiemetic action is mediated through central 5-HT3 receptor blockade in the
vomiting centre and CTZ10. It also blocks the peripheral 5-HT3 receptors on extrinsic intestinal
vagal and spinal afferent nerves10. Aleyasin et al11, in a randomised double-blind study, compared
granisetron and metoclopramide for prevention of vomiting in major gynaeological surgeries
under general anaesthesia and showed that there was no superiority of granisetron over
metoclopramide
There is paucity of studies that compared granisetron, a third generation 5HT3 receptors
antagonist and metoclopramide in our environment. Thus, this study was designed to compare the
antiemetic effects of granisetron and metoclopramide and their possible side effects.

AIMS AND OBJECTIVES
GENERAL OBJECTIVE:
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To compare the efficacy and safety of intravenous metoclopramide and granisetron for
prevention of nausea and vomiting in parturients scheduled for caesarean section under
subarachnoid block.
SPECIFIC OBJECTIVES:
1. To compare the incidence of nausea and vomiting in parturients undergoing caesarean
section under subarachnoid block following prophylactic intravenous metoclopramide,
granisetron or placebo.
2. To compare the neonatal outcomes in parturients undergoing caesarean section under
subarachnoid block following prophylactic intravenous administration of metoclopramide,
granisetron or placebo.
3. To compare the haemodynamic changes in parturients undergoing caesarean section under
subarachnoid block following prophylactic intravenous administration of metoclopramide,
granisetron or placebo
4. To compare the incidence of side effects of prophylactic metoclopramide and granisetron
in parturients undergoing caesarean section under subarachnoid block.
5. To determine the risk factors for the development of nausea and vomiting after
subarachnoid block for caesarean section.

RESEARCH HYPOTHESIS
NULL HYPOTHESIS:
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There is no difference in the incidence of nausea and vomiting in parturients, undergoing
caesarean section under subarachnoid block when prophylactic intravenous granisetron 0.04mg/kg
and metoclopramide 10mg are administered. .
Null hypothesis (µ) ≠ 0
ALTERNATIVE HYPOTHESIS
There is a difference in the incidence of nausea and vomiting in parturients, undergoing caesarean
section under subarachnoid block, when prophylactic granisetron 0.04mg/kg and metoclopramide
10mg are administered
Hence null hypothesis = 0

JUSTIFICATION FOR THE STUDY
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The need for prophylaxis against nausea and vomiting in parturients undergoing caesarean
section cannot be overemphasized. There is an anticipated greater risk of damage to visceral
structures due to vomiting in surgery. Aspiration of gastric contents is a serious peri-operative
incident which can lead to increased morbidity and mortality. It is also associated with delayed
hospital discharge, increased hospital cost, dehydration, as well as metabolic imbalances such as
metabolic alkalosis. These adverse effects could be prevented if proper antiemetic agent is
administered; and that is the primary objective of this study. Cost effectiveness is a factor that is
usually considered in the choice of an antiemetic,but the reduction in morbidity and mortality that
is associated with effective peri-operative nausea and vomiting control has overriden the thought
of high economic cost that may be associated with a safer and more effective anti emetic agent.
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CHAPTER TWO
LITERATURE REVIEW
The use of subarachnoid block for caesarean section has, in its wake, prevented the occurrence of
some of the shortcomings associated with general anaesthesia. However, nausea and vomiting
occur commonly during spinal anaesthesia for caesarean section1.
These observed side effects of regional anaesthesia were buttressed by a study that was carried out
by Pan and Moore2.The researchers assessed the antiemetic efficacy of ondansetron and droperidol
in reducing the incidence and severity of intra- operative emesis in awake patients that had
caesarean section under regional (epidural) anaesthasia. Forty eight parturients were recruited into
the study with 16 patients in each ondansetron (O) group, droperidol (D) group and placebo (P)
saline group respectively. Each patient was infused with 25ml/kg of Ringer’s lactate solution (up
to 2L) prior to insertion of epidural catheter which was placed at L2-L3 or L3-L4. Epidural
anaesthesia was activated with administration of 5ml aliquots of 2% lidocaine with 1:200,000
epinephrine plus 50µg of fentanyl until a bilateral cephalad sensory T4 dermatomal level blockade
was achieved. Supplemental oxygen, 2L/min via nasal canula, was given to each patient. After
clamping of the cord, patients in group O received 8mg ondansetron, patients in group D received
0.625mg droperidol while patients in group P received normal saline. All the study drugs were
diluted into 10mls and given slowly over 2minutes. Additional 50µg of epidural fentanyl and
additional 2mls 2% lidocaine with epinephrine, were given after the study drugs. Post operative
analgesia was achieved with epidural fentanyl patient controlled analgesia (PCA) in the recovery
room.
It was found that one (6.3%) patient in group O, 2 (12.5%) patients in group D and 7 (43.8%)
patients in group P experienced vomiting, p<0.02. There was no reported incidence of acute
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extrapyramidal reactions, excessive drowsiness, or significant respiratory depression in any of the
patients. However, one (6.3%) patient in group O complained of mild transient headache which
lasted less than 10 minutes. The mean dose of ephedrine used was similar among the three groups.
Hypotension and maternal brain stem hypoxia (risk factors for PONV) were aggressively
prevented by generous hydration, application of nasal oxygen, left uterine displacement,
intravenous ephedrine with rapid intravenous fluid infusion. Hence the incidence of nausea and
vomiting could presumably have been due to the regional anaesthaesia other than any other risk
factor. This assertion served as a strength of this trial. It was expected that peri-operative opioids
administration would have reduced the incidence of PONV since pain is a known risk factor for
PONV. On the contrary, opioid administration is a known risk factor for PONV, though in
synergism with nitrous oxide, and this limitation of opioids prompted the need

to assess

ondasetron antiemetic efficacy in this study.
Racial differences have been observed to affect the occurrence of regional block-induced
hypotension, nausea and vomiting. Ugochukwu and colleagues3 in a retrospective survey, assessed
the role of pharmacogenomics in obstetrics care. Three hundred patients consisting of 112
gynaecological patients and 188 obstetrical patients were reviewed and included in the survey. All
the patients underwent similar pre anaesthetic protocols as obtained in accordance with the hospital
practice. This included the use of premedicants like atropine, glycopyrrolate, metoclopramide, and
opioids .
It was found that a total of 12 (4%) women vomited within forty eight hours of anaesthesia. Nine
(8%) patients vomited in the gynaecological population while 3 (1.6%) patients were found to have
vomited in the obstetric population. One hundred and sixty five (87.7%) parturients and 23 (12.2%)
parturients delivered their babies under regional and
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general anaesthesia respectively.

Similarly,nine(8%) patients had regional block in the gynaecological population while 103(91.9%)
patients in the gynaecological population received general anaesthesia. Intra-operatively, opioid
was administered in 63(56.2%) of the gynaecological patients while less than a third of patients
that

had caesarean deliveries received opioids including

the intrathecal dose.

All the

gynaecological patients that vomited received general anaesthesia. The caesarean section patients
that vomited were all morbidly obese and the surgeries were done under subarachnoid block with
opioid supplementation in the two cases.
Despite the presence of some risk factors for PONV such as female gender, non smoking status,
peri-operative opioids use, use of volatile anaesthestic gases and obesity, the incidence of PONV
was still noticed to be comparatively low. Due to the retrospective nature of the survey,
documentation of episodes of nausea and vomiting could have been unreliable. Adequate
knowledge of patients history of PONV was also lacking. The pre-operative premedicants used
which included atropine, glycopyrrolate, and metoclopramide have some anti-emetic properties.
Hence they might have served to limit the occurrence of nausea and vomiting. Though opioid is a
known risk factor for PONV, it also has analgesic property and hence may serve to reduce the
incidence of nausea and vomiting. Ethnic and genetic variables were observed to be responsible
for lower incidence of nausea and vomiting in the black population (the above enumerated factors
served to limit the survey).
Vomiting is a forceful expulsion of upper gastro-intestinal contents via the mouth and it is usually
but not always preceded by retching where no expulsion takes place but involves contraction of
the same group of muscles4. Both metoclopramide 12,13,15,17 and granisetron 11,14,17 proposed for this
study have been variously used as antiemetic prophylaxis in caesarean sections.

10

METOCLOPRAMIDE:
Metoclopramide is a prokinetic agent that possesses both central and peripheral antidoperminergic
activity7. The anti- emetic action of metoclopramide is due to its antagonistic activity at D2
receptors in the Chemoreceptor trigger zone ( CTZ ) in the central nervous system (CNS)7. This
action prevents nausea and emesis triggered by most stimuli8. It also has a peripheral action on the
gastrointestinal tract itself increasing the motility of the oesophagus, stomach and intestine which
not only add to the antiemetic activity but also explains its use in other conditions like gastrooesophageal reflux,and biliary reflux8. The gastric-prokinetic effect of the drug also contributes
to the anti- emetic activity by increasing the tone of the lower oesophageal sphincter9. Some of the
side effects include fatigue, extrapyramidal effects, oculogyric crises, disorders of menstruation
and galactorrhea9.
GRANISETRON
Granisetron is a selective serotonin (5-HT3) receptor antagonist that has potent antiemetic
property10. Its antiemetic action is mediated through central 5-HT3 receptor blockade in the
vomiting centre and CTZ. There is also blockade of peripheral 5-HT3 receptors on extrinsic
intestinal vagal and spinal afferent nerves10 . The antiemetic action of granisetron is restricted to
emesis attributable to vagal stimulation. Granisetron has a serum half-life of 4-9 hours and may be
administered intravenously or orally. It undergoes extensive hepatic metabolism and is usually
eliminated by renal and hepatic extraction10. It is a well tolerated agent with excellent safety
profile. Commonly reported adverse effects include headache, dizziness and constipation10 . No
significant drug interactions have been reported with its use.
In a randomized controlled trial, Aleyasin et al11 assessed the superiority of granisetron over
metoclopramide in the prevention of post operative nausea and vomiting. One hundred and eighty
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patients who underwent gynaecological surgeries under general anaesthesia were recruited into the
study. A total of one hundred and thirty seven (76%) patients had hysterectomy while 40 (22.2%)
patients underwent myomectomy. Three (1.7%) patients were excluded from the study due to the
short period of follow-up. Induction of anaesthesia, similar in all patients, was achieved with
administration of 0.1 – 0.3µg of sulfentanil, 5mg/kg of sodium thiopentone, 0.5mg/kg of
atracurium and 1mg/kg lidocaine. All the drugs were administered intravenously. The patients
were divided into groups G, K and M with each of the groups having sixty (60) patients. The
patients in group G received a single dose of generic form of granisetron (40µg/kg), the group K
patients were administered a single dose of kytril, also a brand of granisetron (40µg/kg) while the
patients in group M received a single dose of metoclopramide 0.2mg/kg at the end of the surgery.
The patients were observed at 0 – 6hr, 6 – 12hr, and 12 – 18hrs post-operatively for nausea and
vomiting.
It was found that 39 (65%) patients vomited within the first six hours postoperatively in the
granisetron group. Thirty three (55%) patients were also found to have vomited in the kytril group
in the same time frame post-operatively while 39 (65%) patients vomited in the metoclopramide
group. There was no significant differences among the groups. Between 12 – 18hours
postoperatively, 23(38.3%) patients vomited in the granisetron group while 15 (25%) patients
vomited in the kytril group. Nine(15%) patients vomited in the metoclopramide with no
demonstrable superiority of granisetron over metoclopramide. The mean age, in years, of patients
in the granisetron, kytril and metoclopramide groups were 40.3, 43.3, and 40.9 respectively and
mean duration of post- operative hospitalization was 2.4 days for all patients. The other risk factors
for PONV in the study were opiate use, volatile anaesthetic agent use and duration of surgery
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which were similar in all the patients studied and hence nullifying the effect of any of the factors
in the incidence of the PONV events.
Administration of good doses of the granisetron 0.04mg/kg and 0.2mg/kg of metoclopramide
served as the strength of the study. However, there was no significant difference between
granisetron and metoclopramide in reducing the incidence of postoperative nausea and vomiting.
This finding demonstrated that there was no superiority of serotonin antagonist, with relatively
longer half-live, over metoclopramide. The inter-individual pharmacogenetic variables as well as
the types of gynaecological procedures not being uniform could have affected the results.
Mishriky et al12, in a systematic review of 11 studies on the use of the pro-kinetic in parturients
for caesarean section using regional anaesthesia, demonstrated the safety of metoclopramide, when
given as prophylactic anti-emetic, in mothers and fetuses. Spinal anaesthesia was used in 9 of the
studies (81.81%) while only 2 (18.18%) of the studies used epidural block. Inclusion criteria for
the analysis were full term parturients that had caesarean deliveries under standardized neuraxial
anaesthesia comparing only intravenous metoclopramide with placebo. Non caesarean surgeries,
studies with no-control group, general anaesthesia and duplicate publications were excluded from
the analysis. Out of the 702 patients studied, 349 were given metoclopramide while 353 received
placebo. Among the 349 patients that were given metoclopramide prophylactically, 266 patients
received the drug after clamping of the cord following delivery while 83 patients had it before
placement of subarachnoid block.
It was reported that only 12 (14.5%) patients had nausea and 2(2.4%) patients had vomiting intraoperatively among those that were given metoclopramide before block placement. Forty (15.0%)
patients had intra-operative nausea and 14 (5.2%) patients had intra-operative vomiting among
those that had metoclopramide after cord delivery. It was also observed that 47(77%) patients had
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nausea out of the 61 patients that had placebo before block placement while 15(24.5%) patients
vomited. For patients that had the placebo after cord clamping, 95(35%) out of the 209 patients
had nausea while 49(18.4%) patients vomited. Pooled results from studies in which anti-emetics
were administered before block placement showed a statistically significant reduction in the
incidence of intra-operative nausea( ION), relative risk, (95%, confidence interval, CI) =0.27
(0.16,0.45) and intra-operative vomiting (IOV), RR (95% CI) =0.14( 0.03,0.56) when compared
with placebo with number needed to treat(NNT) for ION and IOV being 2 and 5 respectively.
Similarly, pooled results from the studies that gave the drug after deliveries showed a statistically
significant reduction in ION RR(95% CI)=0.38( 0.20,0.75) and IOV

RR( 95% CI)

=0.34(0.18,0.66) with p=0.007. However there were no differences in the outcomes among the
studies that reported on some risk factors (intra-operative hypotension, uterine exteriorization and
increased maximum height of block) for intra-operative nausea and vomiting, implying that the
differences in the outcomes between the groups were due to the study drug. No adverse effects on
the neonates were reported. Extrapyramidal side effects were also not reported in any of the
studies.
The use of neuraxial opioids in some of the studies, which tend to enhance analgesia hence limiting
intra-operative nausea and vomiting, served as a weak point of the analysis though opioids in
synergism with nitrous oxide is known to be a risk factor for PONV. Risk factors for PONV such
as smoking were not documented.
Garcia et al13 in their study, revealed the preventive and therapeutic effects of metoclopramide and
ondansetron on the frequency of intra-operative nausea and vomiting in women who had caesarean
section using subarachnoid block. They randomized 147 ASA I-II patients into 3 groups; 49
patients had intravenous ondansetron 4mg, 48 patients had intravenous metoclopramide 10mg
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while 50 patients in the control group received intravenous normal saline 5mls. Subarachnoid
block was established with 2.5mls of 0.5% hyperbaric bupivacaine (12.5mg) plus l0µg of fentanyl
to achieve a bilateral upper T4-T5 dermatomal level block. The study drugs were administered
after cord clamping. Out of the 49 and 48 patients that had ondansetron and metoclopramide
respectively, two patients, one from each group had vomiting, and this constituted only 2% of the
total patients. However, significantly more patients in the placebo group(15.3%) vomited
compared with ondansetron and metoclopramide groups, p< 0.001. Emetic symptoms were also
noticed to be significantly more frequent after than before clamping the cord (25.9% vs 16.3%)
respectively, (p< 0.05). The researchers also found that 40 patients had hypotension intraoperatively,11(27.5%) of which had intra-operative nausea and vomiting compared with only
6(5.6%) cases of emetic symptoms in the normotensive group, p<0.01. They used similar mean
amount of ephedrine to manage hypotension in the study groups, thus nullifying hypotension as a
risk factor for nausea and vomiting. In comparison with the placebo group, the total ephedrine
used for treating hypotension in the ondansetron and metoclopramide groups was 12±13mg and
11±13mg vs 14±9mg respectively. However, the study was limited by the administration of
intrathecal opioid which could have enhanced analgesia intra-operatively hence possibly reducing
the incidence of nausea and vomiting. No side effect of the study drugs was reported on the
mothers.
In another randomized double blind placebo controlled trial, Azize and colleagues14 compared the
antiemetic efficacy and safety of granisetron and ondansetron in adult patients scheduled for
laparoscopic cholecystectomy. Ninety patients were recruited into the study with each of the three
groups having thirty patients. Intramuscular midazolam 0.05mg/kg was administered as a
premedicant 30minutes before the induction of anaesthesia. Anaesthesia and analgesia were
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induced in all the groups with intravenous thiopental 5mg/kg, intravenous fentanyl 2µg/kg.
Anaesthesia was maintained with isoflurane 1% to 3% in 50% oxygen and 50% nitrous oxide; and
incremental doses of fentanyl were given as needed. All patients received fentanyl for postoperative analgesia via IV patient controlled analgesia(PCA) device after a 25µg loading dose.
Patients in group O were given intravenous ondansetron100µg/kg, group G received intravenous
granisetron 40µg/kg while patients in group P received intravenous normal saline 10mls. All the
study drugs were given 20-30 minutes before the end of surgery.
The researchers found out that 21 (70%) patients in normal saline group experienced PONV when
compared with 9 (30%) and 7 (23%) patients in the ondansetron and granisetron groups
respectively, with statistically significant differences between the placebo and the intervention
groups, (p<0.05 and p<0.01 respectively). During the 24-hour observation period, it was found
that significantly higher number of patients, 18 (60%) in the placebo (normal saline) group
compared with 30% and 20% in groups O and G respectively required a single dose rescue
antiemetic of intravenous metoclopramide, p<0.01. The only significant adverse effect noted was
non- severe headache reported by 10 (33.3%) patients in group P, 6 (20%) patients in group O and
10 (33.3%) patients in group G. There were no differences between the groups in the risk factors
for PONV hence the differences in events outcome were solely presumably ascribed to the study
drugs used.
The strengths of the study included the timing of antiemetic drug administration (20-30minutes
before the end of surgery).This is because the study drugs were expected to have reached peak
plasma concentration (30 minutes) by the end of surgery thus providing sufficient post-operative
antiemetic effect. Increased effectiveness of lower doses of the drugs and greater patient
satisfaction were added advantages of administering the drugs towards the end of surgery which
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enhanced the strength of the study. Though midazolam is a short acting anxiolytic agent, it also
has a proven antiemetic property. Hence its use as a premedicant before induction of anaesthesia
may serve to limit the occurrence of nausea and vomiting in this study by Azize and colleagues14.
Duman and colleagues15 also investigated the comparative efficacy of intravenous metoclopramide
and dimenhydrinate as anti- emetic prohylactics in parturients scheduled for caeserean section
under subarachnoid block using combination of heavy bupivacaine with either morphine or
fentanyl. They recruited 182 parturients into either intrathecal combination of 10mg of 0.5% heavy
bupivacaine with either 200µg morphine or 20µg fentanyl. Sixty one patients were in the
dimenhydrinate group, 58 patients in the metoclopramide group and 63 patients in the placebo
group. The first group received 50mg dimenhydrinate intravenously, a second group received
10mg metoclopramide intravenously while the placebo group received 10mls of 0.9% saline
intravenously; all the study drugs were given after cord clamping.
The study showed a lower incidence of PONV among patients that received dimenhydrinate
compared with patients that received metoclopramide and normal saline. Eleven percent, 28% and
32% of patients in dimenhydrinate, metoclopramide and normal saline groups respectively had
PONV which attained statistical significance, p<0.02. Hypotension was similarly treated in all
groups and all the patients were non smokers nullifying the effects of these risk factors on any of
the outcomes. Twenty patients had pruritus in each group and there was a need for administration
of rescue antipruritic agent to 3 patients in all the groups. There were no reported cases of
extrapyramidal symptoms, drowsiness or respiratory depression in any of the recruited parturients.
The strength of this study were exclusion of patients who received propofol for sedation, patients
who had good control of intra-operative blood pressure, and avoidance of vigorous movements of
patients at the end of surgery during transfer of patients to bed. However the injections of different
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types of intrathecal opioids (fentanyl and morphine) in this study could have affected the outcome
of the study as both agents have different pharmacokinetic profiles.
A randomized double-blind study was carried out by Frikha et al16 to evaluate and compare the
antiemetic efficacy of combined intravenous metoclopramide and dexamethasone with
dexamethasone alone in parturients scheduled for caesarean section under spinal anaesthesia.
Seventy two ASA I-II parturients aged between 19 -37 yrs were recruited and randomized into two
groups. Spinal anaesthesia was established with 2m1 of 5% isobaric bupivacaine with 10µg
fentanyl. The first group of 36 patients received 8mg dexamethasone intravenously after
subarachnoid block. The second group of 36 parturients received dexamethasone 8mg and
metoclopramide 10mg, both given intravenously.The study drugs were administered at the
beginning of surgery. Sensory block of up to T5 dermatome was achieved after subarachnoid block
before surgery commenced.
Intra-operatively, the researchers found out that 6 (17%) patients in dexamethasone group vomited
while 5 (14%) patients in dexamethasone-metoclopramide group vomited. Hence there was
complete response (no PONV and/or no need for the rescue antiemetic drug) in 30 (83%) patients
in dexamethasone group and in 31 (86%) patients in dexamethasone-metoclopramide group with
no observed statistical significant difference between the groups, p=0.81. About 24 hours postoperatively, 32 (88%) patients from each group were found not to have vomited.There was no
observed difference in the intra-operative and post-operative incidence of nausea, however high
rate of mild nausea was observed in the post-operative period 19% than in the intra- operative
period 16%. Hypotension was observed in 29(80%) patients in dexamethasone group and 26 (72%)
patients in dexamethasone-metoclopramide group with a p=0.36 between the groups which was
not statistically significant. All the neonates had Apgar score of ≥ 8.
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Three patients experienced hot flushes and impaired senses of taste and smell, each side effect
attained a statistical significant difference between the metoclopramide group and placebo
0.04). No other side effect of metoclopramide was reported to be

(p

significantly different

statistically between the groups. Overall, the addition of dexamethasone to metoclopramide did
not improve emetic symptoms in parturients that had caesarean section under subarachnoid block.
The study was limited by the non existence of a third group receiving metoclopramide alone; there
was also no comparison of risk factors for PONV and hence influence of the risk factors on PONV
assessment was lacking.
Dasgupta and colleagues
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carried out a randomized, placebo controlled trial to evaluate the

efficacy and safety of granisetron on the incidence of nausea and emesis in caesarean section under
spinal anaesthesia. Eighty full term parturients aged between 22 – 35 years were recruited into the
study with 40 patients in granisetron G group and 40 patients in the placebo P group. The
parturients in group G were given 40 µg/kg of intravenous granisetron which was administered
immediately after cord clamping. Ten millilitres of 0.9% saline were given to group P after cord
clamping. Spinal anaesthesia, using 25G spinal needle, was established with 2ml 0.5% hyperbaric
bupivacaine. Intramuscular pethidine 1.5mg/kg was used to control pain post-operatively.
The researchers found out that 32 (80%) of patients in group G as compared with 18(45%) of
patients in group P did not vomit in the initial 4 hours. In the next 20 hours, the corresponding
events were 33(82.5%) of parturients in group G and 22(55%) of patients in group P, implying that
the complete response (no PONV and/or need for rescue antiemetic drug) 24 hours after
subarachnoid block was higher in patients who had received granisetron than placebo with p <
0.01 which was statistically significant . The overall cumulative incidence of PONV were 10(25%)
with granisetron and 25(62.5%) with placebo in the first 24 hours. Observed adverse events which
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included headache, dizziness, myalgia were not clinically serious and not statistically significant
between the two groups. No adverse drug effect on neonate was documented since the drug was
given after cord clamping.
Limitations of the trial include the use of intra-operative opioid, a known risk factor for PONV.
However, pain which could also cause PONV would have been reduced by the administration of
intra-operative opioid.
In this index study, the prophylactic antiemetic effects of intravenous granisetron and
metoclopramide were compared in pregnant women scheduled for caesarean delivery under
subarachnoid block. The two drugs have good safety profiles with minimal side effects. The
effective safe dose of metoclopramide in the study was 10mg13,15 and the effective safe dose for
granisetron in this study was 0.04mg/kg11,14,17.
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CHAPTER THREE
PATIENTS AND METHODS
STUDY SETTING
The study was a prospective comparative randomized double-blind placebo controlled study
carried out at the Federal Medical centre, Lokoja. The medical centre is a tertiary health institution
that provides health care services to Kogi State and neighbouring States like Edo, Niger, and
Nasarawa.
ETHICAL APPROVAL
Ethical clearance was sought from the Ethical Review Board of the Federal Medical Centre,
Lokoja. Written informed consent was also obtained from patients before enrolling them in the
study.
STUDY POPULATION
The study population was pregnant women who were scheduled for elective lower segment
caesarean section (LSCS) that fulfilled all the study inclusion criteria.
INCLUSION CRITERIA
1. All consenting full term pregnant women within the age range of 18 and 45 years scheduled
for caesarean section under subarachnoid block.
2. Elective caesarean section in full term parturients
3. American Society of Anesthesiologists’ class (ASA I-II) patients.
4. Women with singleton gestation
EXCLUSION CRITERIA
1. Patients’ refusal
2. Patient with known allergy to metoclopramide or granisetron
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3. Morbidly obese patients
4. Pre-eclamptic or severely hypertensive patients
5. Patients with contraindication(s) to spinal anaesthesia
6. Patients with history of motion or car sickness who have been on anti motion sickness drug.
7. Patients with history of depressive or psychiatry illness.
8. Patients who are on antiemetic medication.
9. Patients with previous history of post operative nausea and vomiting(PONV).
SAMPLING TECHNIQUE
Simple random sampling technique was used to recruit the patients. Both Researchers and the
patients were blinded to the study (Double blind).
SAMPLE SIZE DETERMINATION
The sample size was calculated using the St. George University of London formula for comparing
proportions18.
n = {A + B}2× { ( P1 ×(1- P1) + ( P2 ×( 1- P2) }
( P1- P2)2
n= the sample size required in each group
P1= the first proportion from a study17
P2= the second proportion from a study17
P1—P2 =size of difference of clinical importance
A= depends on desired significance
B depends on desired power
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The proportions were determined from a study17 in which intravenous granisetron was compared
with placebo as prophylaxis against emesis in parturients scheduled for caeasarean section under
subarachnoid block.
In the refrenced study, there was a complete response in 82.5% in the granisetron group (first
proportion) after 24 hours. Similarly, there was complete response in 55% in the normal saline
group after 24 hours (second proportion)
P1-P2= 82.5- 55.5= 27.0%
A= 5% significance level corresponding to 1.96
B= 80% desired power corresponding to 0.84
Hence,
n= [A+B ]2 ×[ ( P1× ( 1- P1) + (P2×(1-P2) ]
( P1-P2)2
= [1.96 +0.84]2 × [ ( 0.825 ×( 1- 0.825) + (0.55× (1- 0.55)
( 0.825- 0.55)2
= (2.8)2 × [ (0.825×0.175) +( 0.55×0.45)
0.2752

= 7.84 × [ 0.144 + 0.247]
0.075
= 7.84 ×0.391
0.075
= 3.069
0.075
40.9≈ 41 pts per group
An attrition factor of 10% was used=4
Therefore total patients per group was 41 +4 = 45
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Hence the total number of patients enrolled into the study was 45 ×3= 135 patients.
STUDY DESIGN (METHODOLOGY)
PRE - OPERATIVE ASSESMENT
Pre-operative visit was carried out, by the researcher, a day before surgery. Demographic data and
detailed history of the patients were obtained. Physical examination, with emphasis on
cardiovascuclar and respiratory systems was done. The respiratory rate, pulse rate, blood pressure,
weight and height (calculated body mass index, BMI) were obtained and recorded during the
examination. Basic laboratory investigations such as complete blood count, and serum electrolytes,
urea and creatinine were reviewed on the night preceding surgery. Informed consent was obtained
by the researcher from the patients after thorough explanation of the study to them, including the
benefits and possible side effects of the drugs. Research assistants in Anaesthesia Department were
trained about the procedure of this study and they were involved in patient recruitment and
randomization, drug preparations and administrations and collection of data. All measurements
that were made and corresponding expected responses were explained to the patients:
PREMEDICATION
Patients were premedicated with oral ranitidine 50mg an hour before the establishment of spinal
anaesthesia
FASTING GUIDELINES
Patients were fasted according to the standard fasting guidelines
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RANDOMIZATION
On the morning of surgery, each patient was asked to randomly pick from a ballot box containing
a total of 135 ballot papers of 45 each per group. The randomization, balloting , preparation and
administration of the study drugs were done by one of the trained research assistants who played
no further role in the study. Group MT received 10mg of metcoclopramide intravenously, group
G received 0.04mg/kg of granisetron intravenously both made up to 5mls with sterile water while
group NS received 5mls of normal saline. The grouping was not known to the researcher who was
also not involved in the administration of the study drugs. Also patients were blinded to the group
to which they belonged.
ANAESTHESIA
In the operating room, patient was connected to multi-parameter monitor [DASH 4000 multi
parameter monitor (GE Medical systems information technology, Inc. 8200w. Tower Ave
Milwaukee USA)] and baseline vital signs consisting of pulse rate, blood pressure (systolic,
diastolic and mean) and oxygen saturation (SpO2)

were

measured and recorded. All

measurements were recorded by a research assistant who took no further part in the study.
An intravenous access was secured with a 16G iv cannula on the forearm for fluid management
and another venous access was secured on the dorsum of the other hand with an 18G cannula for
drugs administration. Patients were preloaded with iv normal saline at the rate of 15mls/kg for 1520 mins before the administration of the study drugs and establishment of subarachnoid block.
Patients in the MT group received intravenous metoclopramide 10mg diluted to 5ml with sterile
water 3-5mins before placement of block. The patients in G group received 0.04mg/kg of the
granisetron diluted to 5ml with sterile water intravenously 3-5mins before block placement. The
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NS group received 5mls of normal saline equivalent of the volume of which the other drugs were
diluted, before block placement.
Evidence of extrapyramidal side effects of metoclopramide such as acute dystonia or dyskinetic
reactions were sought for, after metoclopramide administration. Occurence of dizziness, sedation,
constipation or headache caused by granisetron/or metoclopramide was documented and treated
appropriately.
Spinal anaesthesia was established using aseptic technique in a sitting position. The patient’s
back was cleaned with povidone iodine and draped accordingly. Anatomical landmarks were
identified by palpating the iliac crests and using an imaginary line (Tuffier’s line) which joined
them corresponding to the interspace between L4 and L5 vertebral body. A skin wheal was raised
over the L3-L4 or L4-L5 interspace with 1% lidocaine and infiltration of the skin and layers of the
interspace was done with 2-3mls of the same local anaesthetic agent. A 25G or 26G spinal needle
was introduced into the skin and advanced until a “give” was felt signifying entrance of the needle
into the subarachnoid space. After observation of free flow of CSF, 2.5ml of 0.5% hyperbaric
bupivacaine was injected slowly into the space. The patient was placed in supine position with a
wedge placed on the right buttock for left uterine displacement. Time of onset of action of local
anaesthetic agent to T6 was noted using loss of temperature sensation by applying gauze soaked in
methylated spirit for the level of dermatome affected. Maximum dermatomal height of block and
blood pressures were recorded after the subarachnoid block.
The systolic, mean and diastolic blood pressure and pulse rate (SBP, MAP, DBP, and PR) were
recorded every 2 minutes for the first 10 minutes and every 5 minutes till the end of surgery and
in the recovery room. Respiratory rate was also recorded at the same time interval while oxygen
saturation was monitored continuously throughout the procedure. These measurements were
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recorded every 1 hour for 24 hours, by a trained research assistant, in the ward till the end of the
study period. Intra-operatively, there was administration of intravenous fluids (N/S) throughout
surgery for intravascular volume replacement. Patients were also transfused with blood when the
blood loss exceeded the allowable blood loss. Hypotension was defined as reduction in systolic
arterial pressure greater than 30 percent from the baseline or systolic blood pressure less than
100mmHg19.
All episodes of hypotension were corrected with rapid infusion of 1L normal saline (N/S) with or
without

IV ephedrine in 3mg increments until the desired blood pressure was reached.

Supplemental oxygen by face mask (3L/min) was also given. Duration of surgery was noted.
Intravenous oxytocin 20 IU, was given after clamping of the umbilical cord following delivery of
the baby. Neonatal assessment was done using Apgar score in the first and fifth minutes. The
baby’s weight was also taken and documented. At the end of surgery, the patient was transferred
to the recovery room for monitoring, and fluid administration. The patient was subsequently
transferred to the ward after all the vital signs (blood pressure, pulse rate, oxygen saturation and
respiratory rate) were stable.
The patients were observed for nausea by verbal questioning every five minutes or through
spontaneous reporting by patients intra-operatively. The verbal questioning was repeated at 1hr,
2hr, 6hr, 12hr, 18hr and 24hr post-operatively. Spontaneous reporting at any time post-operatively
by the patient was also noted and documented. Vomiting during the study period was documented.
Intravenous dexamethasone 8mg was given as a rescue antiemetic.
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DATA COLLECTION
The frequency of emesis was recorded and data taken were graded as follows20:
> 4 episodes with episodes separated by five minutes interval: Failure with rescue therapy
needed (dexamethasone 8mg): no control
< 4 episodes with episodes separated by five minutes interval: partial control(rescue
therapy also needed)
No emesis: complete control
Nausea was graded as follows21:
0- None
1- Mild nausea
2- Moderate nausea
3- Severe nausea
A 10cm visual analogue scale (VAS) was used to explain the intensity of nausea to the patients.
No nausea was graded as 0, mild nausea was graded as values between 1-3, moderate nausea 4-6
and severe nausea 7-10.
The babies Apgar scores were evaluated at 1st and 5th minute respectively to ascertain foetal well
being after delivery particularly with respect to sedation. Maternal Side effects of the drugs like
dizziness, headache, sedation, and constipation, were also documented and compared between
study groups.
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STATISTICAL ANALYSIS
Data were collected with the designed proforma for the study. Data such as frequency of nausea,
vomiting, side effects of the drugs, effects of drugs on the Apgar scores of the babies were all
entered into Statistical Package for Social Sciences (SPSS) version 17 for analysis.
Continuous variables e.g. age and body mass index were presented in means with their standard
deviations and analyzed using the ANOVA. Categorical variables such as sex, incidence, patient
satisfaction and side effects were presented as frequencies and proportions and analyzed using Chi
square or Fischer’s exact test where appropriate. Apgar scores were presented in range and median
and analyzed using the Mann-Whitney U test. A p value less than 0.05 was considered significant
in this study.
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CHAPTER FOUR
RESULTS
A total of one hundred and thirty-five (135) parturients were recruited for the study. The patients
were grouped into three sub-divisions with 45 patients in each of the groups.The mean ages of the
patients in the granisetron (G), metoclopramide (MT) and placebo (NS) groups were 30.46
4.9years, 30.15

5.9years and 31.17

5.4years respectively, with no significant difference

between the groups, p value =0.726 (Table I). The mean weight of patients in granisetron(G),
metoclopramide(MT) and normal saline(NS) groups were 64.4±6.75kg ,64.4 ± 8.84kg, 67.3 ±
8.46 kg respectively with p = 0.226 between the groups. The mean body mass index (BMI) of
the patients in the granisetron (G) was 30.3±7.4kg/m² metoclopramide (M) was 33.3±7.9kg/m²
and normal saline (N) was 29.9±6.6kg/m²(p =0.110) There was also no significant statistical
difference between the patients in the study group with respect to American society of
anaesthesiologist physical status (ASA I and II) (Table I).
Similarly, there were also no significant statistical differences between the groups with regards to
duration of anaesthesia and surgery. The mean pre-operative vital signs e.g mean arterial pressure
(MAP), pulse rate, respiratory rate and arterial oxygen saturation (SpO2) were all similar between
the groups (Table II).
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1. NAUSEA AND VOMITING EVENTS FINDINGS.
A. NAUSEA EVENT:- Intra-operatively, 3 (6.67%) patients in group G , 6 (13.3%) patients in
group MT and 11(24.4%) patients in group NS experienced nausea events with p = 0.346 between
the treatment groups (groups G and MT), (Table III), p = 0.002 between groups G and NS ( Table
IV) and p = 0.046 between groups MT and NS (Table V).
Between 0-2 hours after surgery, (early post-operative phase), 4 (8.8%) patients in group G, 7
(15.5%) patients in group MT and 9 (20%) patients in group NS experienced nausea event with
p = 0.040 in groups G vs NS (Table IV), p =0.473 in groups MT vs NS, ( Table V) and p=0.251
between groups G and MT.
Nevertheless, between 2-24 hours (late post - operative period), 1 (2.22%) patient in group G, 6
(13.3%) patients in group MT, and 7(15.5%) patients in group NS had nausea with p = 0.039 in
groups G vs MT (Table III) , p = 0.018 in groups G vs NS (Table IV) and p = 0.702 between
groups MT and NS (Table V).
Over the study total time-frame, a total of 8 (17.7%) patients in group G , 19 (42.1%) patients in
group MT, 27(59.9% ) patients in group NS had nausea with P = 0.001(Table IX) . Hence the
percentage of nausea – free patients in study total –time period are 82.2%, 57.9% and 40.1% in
groups G, MT and NS respectively.
More patients in groups MT and NS had late post- operative nausea in comparison to group G
and this was significant with p = 0.039 between groups G vs MT, and p = 0.018 in groups G vs
NS implying that iv granisetron 0.04mg/kg was more effective at controlling late post- operative
nausea than iv metoclopramide 10mg (Table III) and placebo (Table VI).
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More patients in group NS had nausea events in the intra- operative period when compared with
patients in group G and MT implying the superior efficacy of granisetron and metoclopramide
over placebo particularly in the intra - operative period.
B. VOMITING EVENT. One (2.22%) patient in group G, 4 (8.88%) patients in group MT and
7 (15.5%) patients in group NS experienced vomiting intra - operatively; with p = 0.206 between
treatment groups (Table VI) , p= 0.012 between groups G and NS (Table VII) and p = 0.201
between groups MT and NS (Table VIII).
Between 0-2hrs after surgery, (early post- operative phase) 2 (4.44%) patients in group G, 3
(6.66%) patients in group MT and 6 (13.3%) patients in group NS vomited with P = 0.908 between
the treatment groups (Table VI), p= 0.160 between groups G and NS (Table VII) and p =0.436
between groups MT and NS(Table VIII ).
Similarly, between 2-24hours, no patient in group G, 1 (2.22%) patient in group MT and 2
(4.44%) patients in group NS had vomiting with p = 0.908 for groups G vs MT (Table VI), p =
0.317 for groups G vs NS (Table VII) and p =1.000 for groups NS and MT (Table VIII). Over
the study total time frame, a total of 3 (6.66%) patients in group G, total of 8 (17.7%) patients in
group MT and 15 (33.3%) patients in group NS had vomiting with p-value of 0.004 between the
groups which was statistically significant between the three groups (Table X). Hence complete
responders in groups G, MT and NS in the total study time was 93.34%, 82.23% and 66.7%
respectively.
More emetic events were observed in the intra - operative period in group NS compared with
group G with p = 0.012 showing efficacy of granisetron in controlling emesis more than placebo
in the intra-opearative period . Though not statistically significant, more emetic episodes were
found in intra - operative period in group MT compared to group G , P= 0.206 (Table VI) .
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It was found that seven (15.5%) patients in group NS, 5 (11.1%) patients in group MT and 2
(4.44% ) patients in group G required the use of rescue antiemetic, iv dexamethasone 8mg,
implying the incidence of PONV was more severe in the groups NS and MT than in group G,
P= 0.184 between the groups which was not statistically significant between the groups.
2. SIDE EFFECTS OF STUDY DRUGS
Two (4.44%) patients in group G , 3 (6.66%) patients in group MT and 1(2.22%) patient in group
NS reported mild headache, p= 0.875 (Table XI).Three (6.66%) patients in group G, 1 (2.22%)
patient in group MT and no parturient in group NS complained of dizziness, p= 0.758 between the
groups. There was no any incidence of extrapyramidal side - effect witnessed or reported by the
patients, as the case may be.
3. EFFECT OF THE STUDY DRUGS ON THE NEONATE
All the babies delivered had good Apgar scores of ≥ 8 between the first and fifth minute. The
mean Apgar score in the first minute was 8 in all the study groups. Similarly, the mean Apgar
score in the fifth minute was 10 in all the groups with no significant statistical difference between
the groups P=0.919, implying the safety of the study drugs in the neonates, despite all the study
drugs administered before deliveries.
4.EFFECTS OF THE STUDY DRUGS ON PARTURIENTS HAEMODYNAMICS
The haemodynamic variables such as systolic blood pressure (SBP), diastolic blood pressure
(DBP), and pulse rate (PR), in addition to arterial oxygen saturation (SpO2) of patients in the
different study groups were compared at different time intervals peri-operatively. All through the
study period, there were no significant statistical differences in the haemodynamic parameters of
patients in the three groups ( Tables XII,XIII,XIV and XV).
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No case of severe bradycardia or cardiac arrest was noted among patients in any of the groups, but
heart rates of patients in the group MT appeared to be more stable than those in groups G and
NS, though this observation was not statistically significant (Table XII). A patient in group G
showed tachycardia immediately after iv granisetron 2mg was administered, though this was also
not statistically significant between the groups, but it is worth noting since it occurred immediately
after the drug administration
The blood pressure of patients in the group MT were however noted to be more fluctuating (more
of the decreased trend) than groups G and NS, and this probably accounted for more episodes of
hypotension in group MT. This was particularly true during the early post-operative phase (0 -2
hrs post-operatively) (Table XIII).
Diastolic blood pressure appeared to be more stable in patients in group G throughout the study
period when compared with values obtained in the groups MT and NS, though this was not
statistically significant (Table XIV).
There was also no significant statistical difference among the various groups with respect to mean
arterial oxygen saturation at different time intervals. No reported case of respiratory depression or
apneoa in any of the recruited subjects into this study (Table XV).
5.OTHER PERI - OPERATIVE FINDINGS
A) Age: As already highlighted, there was no significant statistical difference between the groups
with regards to age of the recruited parturients.The mean age for group G was 30.46
while 30.15

5.9 years and 31.17

4.9 years

5.4 years were the mean ages for groups MT and NS

respectively with p= 0.726 (p>0.05) which was not statistically significant .
B) Hypotension: Though there were incidences of hypotension in 6 (12.2%) patients in group NS,
9 (18.8%) patients in group MT and 4 (8.8%) patients in group G, there was no significant
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statistical difference between the groups. Similar measures, including ivf infusion and iv ephedrine
administration were used to correct the occurences in all the groups.The mean amount of ephedrine
used in alleviating hypotension was 7± 2.17mg in group NS while 7± 2.44mg and 6.28± 2.79mg
were used in groups MT & G respectively with p=0.84 between the groups, P>0.05 hence
nullifying hypotension as a risk factor in our study setting. I also observed that the mean amount
of ephedrine used was least in group G patients. Even among the hypotensive patients, 4 (8.8%)
patients in group NS, 3 (6.66%) patients in group MT and 1 (2.22%) patient in group G,
experienced PONV with no statistical significance between the groups.
C) Obesity: The mean body mass index (BMI) for group G was 30.3± 7.4kg/m2 while the mean
BMI for patients in groups MT and NS were 33.3±7.9kg/m² and 29.9 ± 6.6kg/m² respectively,
P=0.110 between the groups. The parturients, on subdivisions based on the BMI into obese (BMI
≥30kg/m2) and non obese (BMI

30kg/m2); fifty patients had BMI > 30kg/m2 and a total of 85

patients grouped into non-obese category. In the study total time frame, the incidence of nausea
and emesis in obese individuals equalled 18% while it was 21.5% in non-obese individual with a
p value of 0.64 which was not significant between the groups.
D) Smoking:- There was no history of smoking in the recruited patients. However, one woman
volunteered that she used local tobacco leaves insertion in between her dentures for cure of her
tooth ache many years ago. There was no occurrence of PONV in this patient, but this was not
statistically significant to be considered an important finding in the risk factor for PONV in the
study setting .
E) Uterine Exteriorization: In the index study,18 (40%) patients in group G, 16 (35.55%) patients
in group MT and 17 (37.77%) patients in group NS had uterine repair by exteriorization with mean
time for repair in the respective groups to be 12min,11min and 13 min. In a related fashion, the
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time spent on in-situ repair in groups G, MT and NS were 12min,10 min and 11min respectively.
Among those that had their uterine exteriorized before repair, 2 (4.44%) patients in group NS,
1(2.22%) patient in group MT and 2 (4.44%) patients in group G experienced PONV with P= 0.91
which was not statistically significant between the groups
F). Opioid Administration: Twenty (44.4%) patients in group NS,15 (33.3%) patients in group
MT and 17 (37.7%) patients in group G requested for analgesic due to pain. Similar regimen of
analgesic agents ( iv fentanyl 1µg/kg and iv pcm 10-15mg/kg ) were used to treat pain in all the
patients and hence any episode of PONV may not be explained by pain. Among the patients that
requested for post - operative analgesic, 4(8.88%) patients in placebo group ,1 (2.2%) patient in
group MT and 2 (4.44%) patients in group G had nausea with p = 0.76 between the groups which
was not statistically significant .
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Table I: Demographic Characteristics of the patients .
Variables

f-test/x2*

Group G

Group MT

Group NS

n = 45

n = 45

n = 45

Age (years)

30.46±4.9

30.115±5.9

31.17± 5.4

0.047

0.954

Weight (kg)

64.4 ± 6.75

64.4 ± 8.84

67.3 ± 8.46

1.507

0.226

Height (cm)

148 ± 15

141 ± 12

151 ± 15

4.665

0.012

BMI (kg/m2)

30.3 ± 7.4

33.3 ± 7.9

29.9 ± 6.6

2.256

0.110

ASA I

24

25

23

0.2*

0.672

ASA II

21

20

22

0.09*

0.914

n = number of the patients
Group G = granisetron
Group MT = metoclopramide
Group NS = Normal saline
X2 = chi square value
f-test = For ANOVA ( Analysis of variance )
p –value = calculated probability
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P-value

Table II: Operative parameters and baseline vital signs of patients in the three groups
Data

Group G

Group

Group NS

n = 45

MT

n = 45

f-test/x2

P-value

n = 45
Duration of surgery

51.4 ± 9.06

53.1 ± 6.44 51.0 ± 6.03

0.816

0.445

68.9 ± 11.4

72.3 ± 14.6 66.0 ± 13.2

2.018

0.138

Mean Artenal Pressure 88.65 ±

87.70 ±

88.42 ±

3.015

0.944

(mmHg)

14.80

14.14

14.67

Pulse rate (beats/min)

73.8±3.9

74.8 ± 3.7

72.8 ± 4.9

1.98

0.143

Respiratory Rate

12.9 ± 0.7

13.0 ± 0.7

12.9 ± 0.6

0.261

0.771

98.7 ± 0.52

98.5 ± 0.54 98.6 ± 0.53

2.50

0.113

(mins)
Duration of
Anaesthesia (mins)

(cycles/min)
Oxygen saturation
pressure (SpO2)

n = number of patients
Group G = granisetron,
Group MT = metoclopramide
Group NS = normal saline
f - test = For ANOVA (Analysis of variance)
p - value = calculated probability
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Table III: Comparison of Incidence of Nausea Events in Groups G and MT
Data

x2

Group G

Group MT

n = 45

n = 45

3(6.66%)

6(13.3%)

0.889

0.346

1hr

1(2.2%)

2(4.44%)

1.000

0.91

2hr

3(6.66%)

5(11.1%)

1.636

0.251

6hr

0

5(11.1%)

4.571

0.039

12hr

1(2.22%)

1(2.22%)

0.000

1.000

18hr

0

0

0.000

1.000

24hr

0

0

0.000

1.000

Intra-operatively

P-value

Post-operatively

n = number of patients
Group G = granisetron
Group MT = metoclopramide
X2 = chi square value
p -value = calculated probability
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Table IV: Comparison of Incidence of Nausea between patients in groups G and NS
Timing of Events

Intra-operatively

Group G

Group NS

n = 45

n = 45

x2

P-value

3(6.67%)

11(24.4%)

9.142

0.002

1hr

1(2.22%)

7(15.59%)

3.85

0.040

2hr

3(6.67%)

2(4.44%)

0.00

1.000

6hr

0

6(13.3%)

6.250

0.018

12hr

1(2.22%)

1(2.22%)

0.000

1.000

18hr

0

0

0.000

1.000

24hr

0

0

0.000

1.000

Post-operatively

n = number of patients
Group G = granisetron
Group NS = normal saline
X2 = chi square value
p- value = calculated probability
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Table V: Comparison of Incidence of Nausea between Patients in Groups MT and NS
Timing of events

Intra-operatively

Group MT

Group NS

n = 45

n = 45

x2

P-value

6(13.3%)

11(24.4%)

2.94

0.046

1hr

5(11.1%)

7(17.77%)

0.500

0.473

2hr

2(4.44%)

2(2.22%)

0.000

1.000

6hr

5(11.1%)

6(13.3%)

0.152

0.702

12hr

1(2.22%)

1(2.22%)

0.000

1.000

18hr

0

0

0.000

1.000

24hr

0

0

0.000

1.000

Post-operatively

n = number of patients
Group MT = metoclopramide
Group NS = normal saline (Placebo)
X2 = Chi square value
p -value = calculated probability
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Table VI: Comparison of Incidence of Vomiting between Patients in Groups G and MT
Timing of Event

x2

Group G

Group MT

n = 45

n = 45

1(2.22%)

4(8.88%)

1.600

0.206

1hr

2(4.44%)

3(6.66%)

0.000

0.908

2hr

0

0

0.000

1.000

6hr

0

1(2.22%)

0.000

0.98

12hr

0

0

0.000

1.000

18hr

0

0

0.000

1.000

24hr

0

0

0.000

1.000

Intra-operatively

P-value

Post-operatively

n = number of patients
Group G = granisetron
Group MT = metoclopramide
X2 = chi square value
p- value = calculated probability
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Table VII: Comparison of vomiting between groups G and NS
Timing of Event

x2

Group G

Group NS

n = 45

n = 45

1(2.22%)

7(15.5%)

6.250

0.012

1hr

2(4.44%)

5(11.1%)

2.250

0.16

2hr

0

1(2.22%)

0.00

1.000

6hr

0

2(4.44%)

1.000

0.317

12hr

0

0

0.000

1.000

18hr

0

0

0.000

1.000

24hr

0

0

0.000

1.000

Intra-operatively

P-value

Post-operatively

n = number of patients
Group G = granisetron
Group NS = normal saline (placebo)
X2 = chi square value
p- value = calculated probability
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Table VIII: Comparison of Incidence of Vomiting between groups MT and NS
Timing of Events

x2

Group MT

Group NS

n = 45

n = 45

4(8.88%)

7(15.5%)

1.636

0.201

1hr

3(6.66%)

5(11.1%)

0.889

0.436

2hr

0

1(2.22%)

0.00

1.000

6hr

1(2.22%)

2(4.44%)

0.000

1.000

12hr

0

0

0.000

1.000

18hr

0

0

0.000

1.000

24hr

0

0

0.000

1.000

Intra-operatively

P-value

Post-operatively

n = number of patients
Group MT = metoclopramide
Group NS = normal saline (placebo)
X2 = Chi square value
p- value = calculated probability

44

Table IX: Comparison of Incidence of Nausea between the groups over the study total time
frame
Timing of Events

Total study time frame

Group G

Group MT

n = 45

n = 45

8(17.7%)

19(42.1%)

n = number of patients
Group G = granisetron
Group MT =metoclopramide
Group NS= normal saline
X2 = Chi square value
p- value = calculated probability

45

Group NS

x2

P-value

n = 45
27(59.9%)

9.41

0.001

Table X: Comparison of vomiting events between the groups over the study total time
interval
Timing of Events

Total study time interval

Group G

Group MT

n = 45

n = 45

3(6.66%)

8(17.7%)

n = number of patients
Group G = granisetron
Group MT = metoclopramide
Group NS = normal saline
X2 = Chi square value
p- value = calculated probability
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Group NS

x2

P-value

n = 45
15(33.3%)

7.681

0.004

Table XI: Frequency of side effects of study drugs among patients in the study groups
Events

Group G

Group MT

n = 45

n = 45

Group NS

x2

P-value

n = 45

Headache

2

3

1

0.267

0.875

Dizziness

3

1

0

0.554

0.785

Sedation

1

2

1

0.106

0.948

Extra pyramidal side

0

0

0

0.000

1.000

0

2

1

0.987

0.992

effect
Constipation

n = number of patients
Group G = granisetron
Group MT = metoclopramide
Group NS = normal saline
X² = Chi square value
p- value = calculated probability
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Table XII: Peri - operative changes in heart rate in the three groups
Events

n1

Group G

Group MT

n = 45

n = 45

45

71.8 ± 12.9

72 ± 16.9

72.8 ± 13.5

15min

45

67.8 ± 10.8

78.1 ± 14.2

76.4 ± 12.3

1.321

0.272

30min

45

74.7 ± 11.5

76.6 ± 13.0

70.0 ± 10.4

0.949

0.382

45min

40

72.4 ± 13.3

73.4 ± 11.0

73.2 ± 10.9

0.884

0.210

60min

35

71.2 ± 13.8

72.5 ± 10.8

67.8 ± 8.3

1.140

0.144

1hr

45

71.4 ± 14.7

72.8 ± 14.8

73.2 ± 14.2

0.161

0.852

2hr

45

72.4 ± 14.2

74.7 ± 14.1

74.8 ± 11.1

0.369

0.692

4hr

45

70.2 ± 15.1

76.6 ± 13.1

70.1 ± 14.1

2.327

0.103

8hr

45

72.1 ± 15.1

73.3 ± 13.7

76.7 ± 15.6

6.950

0.390

16hr

45

71.9 ± 14.9

73.9 ± 13.7

76.7 ± 15.6

6.950

0.390

24hr

45

73.2 ± 14.1

73.4 ± 17.0

77.2 ± 15.1

0.745

0.477

Baseline

Group NS

f-test

P-value

n = 45
0.047

0.954

Intra-operatively

Post-operatively

n1 = Total number of patient observed at each time interval peri-operatively
Group G = granisetron
Group MT= metoclopramide
Group NS= normal saline
f –test = For ANOVA (Anlaysis of variance )
p- value = calculated probability
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Table XIII: Peri-operative changes in systolic blood pressure of patients in the study
groups
Events

Baseline

n1

Group G

Group MT

n = 45

n = 45

Group NS

f-test

P-value

n = 45

45

134 ± 6.5

130 ± 10.2

125 ± 18.9

2.937

0.057

15min

45

124 ± 11.7

122 ± 11.1

123 ± 10.1

0.208

0.812

30min

45

120 ± 6.2

122 ± 11.6

125 ± 11.0

0.211

0.748

45min

40

124 ± 11.3

118.0 ± 9.4

126 ± 10.4

0.369

0.698

60min

35

119 ± 10.4

109 ± 10.5

118 ± 11.5

0.752

0.478

1hr

45

120 ± 9.09

105 ± 7.8

120 ± 9.09

1.260

0.288

2hr

45

122 ± 6.06

102 ± 10.8

122 ± 6.06

0.204

0.80

6hr

45

111 ± 13.89

106 ± 13.5

110 ± 10.87

2.41

0.103

12hr

45

106.7 ± 11.2

117 ± 10.4

105 ± 6.94

2.079

0.130

18hr

45

107 ± 10.0

120 ± 9.1

111 ± 8.41

1.469

0.235

24hr

45

105 ± 5.4

107 ± 15.5

110 ± 7.44

2.047

0.134

Intra-operatively

Post-operatively

n1 = Total number of patient observed at each time interval peri-operatively
Group G = granisetron
Group MT = metoclopramide
Group NS = Normal saline
f test= For ANOVA (Analysis of variance ), p- value = calculated probability
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Table XIV: Peri-operative changes in diastolic blood pressure of patients in the study
groups
Time

Baseline

n1

Group G

Group MT

n = 45

n = 45

Group NS

f-test

P-value

n = 45

45

72.1 ± 9.9

68.7 ± 10.9

70.6 ± 10.2

0.052

0.949

15min

45

79 ± 11.4

70.4 ± 10.0

73.9 ± 13.2

2.068

0.125

30min

45

70.6 ± 12.0

69.8 ± 11.4

66.6 ± 13.1

1.703

0.190

45min

40

84.3 ± 10.4

74.3 ± 10.8

68.5 ± 12.0

1.70

0.183

60min

35

79.8 ± 9.4

75.4 ± 12.1

70.0 ± 11.8

1.501

0.229

1hr

45

83.0 ± 11.2

78.5 ± 12.5

81.5 ± 11.5

0.335

0.716

2hr

45

81.8 ± 10.3

76.8 ± 12.1

81.5 ± 11.4

0.939

0.394

4hr

45

76.8 ± 12.1

73.1 ± 11.6

65.7 ± 9.9

0.939

0.394

8hr

45

80.7 ± 12.8

77.4 ± 11.3

83.3 ± 9.5

1.810

0.20

16hr

45

86.5 ± 7.85

87.3 ± 9.2

88.2 ± 11.8

1.409

0.189

24hr

45

64.7 ± 9.6

60.9 ± 12.3

59.8 ± 8.3

2.032

0.136

Intra-operatively

Post-operatively

n1 = Total number of patient observed at each time interval peri-operatively
Group G = granisetron
Group MT = metoclopramide
Group NS = normal saline,
f test = For ANOVA ( Analysis of variance ), p -value = calculated probability
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Table XV: Peri-operative changes in arterial oxygen saturation pressure (SpO2) in the
three groups
Time

n1

Group G

Group MT

n = 45

n = 45

45

98.6 ± 0.61

98.3 ± 0.86

98.6 ± 0.53

2.262

0.109

15min

45

98.7 ± 0.57

98.5 ± 0.54

98.5 ± 0.54

2.078

0.130

30min

45

98.6 ± 0.53

98.3 ± 0.84

98.57 ± 0.5

1.623

0.249

45min

40

98.7 ± 0.52

98.4 ± 0.39

98.6 ± 0.79

0.814

0.146

60min

35

98.2 ± 0.74

98.5 ± 0.6

98.4 ± 0.8

0.763

0.091

1hr

45

98.5 ± 0.66

98.4 ± 0.75

98.4 ± 0.4

0.358

0.773

2hr

45

98.57 ± 0.5

98.3 ± 0.73

98.3 ± 0.84

1.714

0.185

4hr

45

98.8 ± 0.79

98.5 ± 0.73

98.6 ± 0.83

1.728

0.161

8hr

45

98.5 ± 0.66

98.6 ± 0.78

98.3 ± 0.76

1.511

0.226

16hr

45

98.4 ± 0.73

98.2 ± 0.14

98.5 ± 0.66

1.610

0.204

24hr

45

98.5 ± 062

98.4 ± 0.78

98.4 ± 0.76

1.904

0.108

Baseline

Group NS

f-test

P-value

n = 45

Intra-operatively

Post-operatively

n1 = Total number of patient observed at each time interval perioperatively
Group G = granisetron
Group MT = metoclopramide
Group NS = Normal saline
f test = For ANOVA ( Analysis of variance ) ,p -value = calculated probability
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0 - 2hours Postop
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2 - 24hours Postop

Fig. 1: Bar chart representation of incidence of nausea events between the study groups

52

25

Group G
Group MT
Group NS

Number of patients

20

15

10

7
6
5

4
3
2

2

1

1
0

0
Intraoperatively

0 - 2hours postop
Time Interval

2 - 24hours postop

Figure 2: Bar chart representation of Incidence of Vomiting events between the groups

53

CHAPTER FIVE
DISCUSSION
The results of this study showed that iv granisetron 0.04mg/kg was more effective than iv
metoclopramide 10mg and normal saline in the prophylaxis of nausea and vomiting in parturients
who had C/S under subarachnoid block.While iv granisetron was found to be more effective than
iv metoclopramide in prophylaxis against nausea particularly in the late post-operative phase, iv
granisetron was superior to placebo in both intra-operative and post-operative period. Though
metoclopramide was found to be more effective than the placebo, its effectiveness was limited to
the intra-operative period. However, there were no significant differences in the side effect profiles
of the drugs, haemodynamic parameters and neonatal Apgar scores among the patients in the
three groups.There were also no recognised influences of the assessed risk factors on the
prevalence of intra-operative nausea and vomiting (IONV), and post-operative nausea and
vomiting (PONV) in the study groups.
In the index study, iv granisetron 0.04mg/kg was found to be more effective and superior to
placebo in controlling nausea throughout the study period ( intra-operative , early and late postoperative period ). This is in agreement with the finding from a study carried out by Heigar30 that
iv granisetron 3mg was superior to placebo in preventing nausea in patients with middle ear
surgery. Bathacharye and Banerjee31 also showed superiority of iv granisetron over placebo in the
prevention of PONV following day care gynaecological laparoscopic surgery, where there was
93% complete responders in the iv granisetron 2mg group versus 50% complete responders in the
placebo group. However, Balki and colleagues32 did not agree with the superiority of granisetron
over placebo in caesarean deliveries under spinal block where the incidence of post delivery
intra-operative nausea was 20.4% in patients who received iv granisetron 1mg bolus compared
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with 17.0% in the placebo group. This is in disagreement with the present study where the
incidence of nausea was higher in the placebo group than in the granisetron group in all study
period.
The result of this study, showing superiority of granisetron over metoclopramide in preventing
PONV, is in keeping with the findings from a clinical trial by Srivastava and colleagues33. They
compared iv granisetron and iv metoclopramide in patients who had laparascopic cholecystectomy
and found that PONV was not different within the first 2 hours post-operatively between the
groups, but less patients in the granisetron group experienced PONV than in the metoclopramide
group

and

the difference was significant between the groups 2-6 hours post-operatively.

Similarly, outcomes of other studies34,35 also confirmed the superiority of iv granisetron over iv
metoclopramide in the prevention of PONV.
Contrary to the established superiority of iv granisetron over iv metoclopramide, ContreaDomnique36 denounced it in a study that compared six different drugs for prophylaxis against
PONV in acute abdominal surgery.The incidences of PONV in both the granisetron and
metoclopramide groups were 12% respectively, indicative of no superiority of one over the other.
The superiority of iv granisetron over iv metoclopramide and placebo in this present study was
depicted by the total number of patients that experienced emesis in group G, compared to groups
MT and NS within the study total time frame. The findings of several studies37,38,39 also supported
the superior efficacy of iv granisetron over iv metoclopramide in prophylaxis against emesis as
shown in this study. Sabina and colleagues40 also demonstrated the superiority of iv granisetron
over

iv

metoclopramide

in the prophylaxis and control of PONV after

laparoscopic

cholecystectomy where 93.33% of complete control was achieved in granisetron group in
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comparison to 46% of complete control of metoclopramide group.The complete control of 93.33%
is also in unison with 93.32% complete control of my index study, both in granisetron group.
Another study by Fuji et al41 also affirmed the superior efficacy of iv granisetron 40 µg/kg over
iv droperidol 20µg/kg and iv

metoclopramide 0.2mg /kg 24hrs after treatment on PONV

prophylaxis following thyroidectomy. Complete control of PONV was achieved in 85% of
patients in granisetron group compared with 45% in iv metoclopramide group with p<0.05.
However Aleyasin and colleagues11 did not agree that granisetron was superior to metoclopraimde
in their study. They found that 39 (22%) patients vomited in early post-operative period (0-6hrs)
in group G compared with 33(13.6%) patients in group M, and 39 (22%) patients in group K
(Kytril,). Complete control achieved with iv metoclopramide group in 6hr,12hrs and 18hrs post
surgery was 78%,89.1% and 95% respectively which was in agreement with 82.5% complete
control of the index study in group MT after 24hrs.
In the present study, the incidence of intra-operative nausea and vomiting in metoclopramide group
was lower than the incidence of intra-operative nausea and vomiting in a study conducted by Al
Shariari et al42. They compared iv midazolam 2mg and iv metoclopramide 10mg in patients
who had caesarean sections under spinal anaesthesia. They found incidence of intra-operative
nausea and vomiting was 52.5% in the metoclopramide group which was higher than the intraoperative nausea and vomiting in the metoclopramide group of this present study (22.1%).
However, Tobi and colleagues43 reported similar incidence of early PONV in patients treated with
iv dexamethasone 8mg and iv metoclopramide 10mg in patients who had myomectomy under
subarachnoid block. The researchers reported 29.9% incidence of early nausea event in the
metoclopramide group similarly comparable to the 28.8% in the metoclopramide group of the
present study.
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In agreement with this index study, Fuji and colleagues44 also demonstrated a better antiemetic
efficacy of iv granisetron 40µg/kg over iv metoclopramide on PONV prophylaxis in women
scheduled for breast surgery particularly in the early post-operative period (0-3hrs). The patients
in the granisetron group achieved 88% complete control while patients in the metoclopramide
groups had 56% complete control.They also found highly statistically significant difference P =
0.0025 between groups with respect to severity of nausea, all affirming the superiority of
granisetron over metoclopramide.
Ann and colleagues

26

in a randomized double – blind , parallel group, placebo controlled, dose

ranging , multi centre study showed that effective dose range of iv granisetron was 0.1mg to3mg.
Other studies11,14,17 also used 0.04mg/kg dose with successes and this explained the choice of
0.04mg/kg dose of iv granisetron in the present study. The use of iv metoclopramide 10mg in
the present study was also supported by findings of some studies 23,27,28,29 that demonstrated the
10mg as prophylactically effective.
Mild, non-clinically serious headache was observed among patients in this index study without
any significant statistical difference between the groups, p=0.875. Several studies17,45,46 also
agreed with the findings of this study with respect to some mild side effects like headache in their
study groups without any statistical difference between the groups. A study46 particularly showed
very low incidence of dizziness in 2 (4%) patients, constipation in 1(2%) patient and mild nonclinically relevant headache in 5 (10%) patients which is in comparison with the present study.
Infact, Raihan et al47 did not report any incidence of headache, constipation and flushing perioperatively when he comapared oral granisetron 3mg with oral ondansetron 8mg in partureints for
c/s under subarachnoid block. The first pass metabolism of oral medications

might

have

accounted for this reduction in the systemic side effects, though efficacy might also be
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compromised. Some studies 25,38,48 also reported mild headache, myalgia and drowsiness which
were not clinically serious and not significant between the groups. Similarly, Sobine et al49
reported sedation, restlessness, and shivering in 1(4.54%) patient, 2 (9.09%) patients and 2
(9.09%) patients respectively among the patients that received iv metoclopramide for PONV under
g.a. for dilatation and curettage.
There was no any incidence of extra pyramidal symptom (EPS) noted in the present study. Heinz
and colleagues29, in a meta analysis, noted one incidence of extra pyramidal side effect in a group
that had a higher dose of iv metoclopramide (50mg) and none in patients that had 10mg iv
metoclopramide. A higher dose of metoclpramide

as a cause of increased incidence of

extrapyramidal symptoms (EPS) is a subject of debate. Similarly, Mishriki et al12 did not report
any episode of seemingly rare extrapyramidal side effect in a meta-analysis of studies to determine
EPS following use of metoclopramide in the prevention of PONV. However, Banjong and
colleagues50 reported a single episode of mild neck sensation and tongue tightness 6hrs postoperatively, which got resolved at next assessment visit, this was considered as an EPS in patients
in the iv metoclopramide group.
The other finding of very high incidence of dizziness experienced by 106 (55%) of
metoclopramide - treated patients in the Banjong study50 disagreed with the finding in the present
study, though a larger sample size was studied by Banjong et al50 .While Ali Shahriari et al 42 and
Hejarrapa et al51 both reported 10% and 18% incidences of hypotension respectively in the iv
metoclopramide groups in their various respective studies , Lussos and colleagues4 challenged
the claim of hypotension because they never found or reported any case of hypotensive episode
in their own study. This however, conflicted with the findings of hypotension in the present study.
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There were no neonatal compromises in any of the study groups in the index study. There are
some studies13,17,52 in which the study drugs were administered after clamping the umbilical cord
and hence the safety of the study drugs on the fetuses / neonates could not be accurately
ascertained. On the contrary, Ahmed and colleagues53 did not find any neonatal compromise
following iv granisetron administration in all the recruited patients into their study. Similarly
Frikha et al16 and Al shahriari et al42 reported APGAR scores of greater or equal to 8 at first and
fifth minute respectively in all the neonates. Other studies55,56 independently attested to the safety
of iv granisetron and iv metoclopramide on the neonates.
In the present study, there were no statistical significant differences between the groups with
respect to the effect of study drugs on the maternal haemodynamaics throughout the study period.
Raihan et al47 did not find a statistical difference in the heart rates, mean arterial pressure and SpO2
between patients in the iv granisetron and placebo groups peri-operatively. Similar report was
obtained from Sabina and colleagues40 when they compared the effects of iv granisetron 3mg, iv
metoclopramide 10mg and iv ondansetron 8mg on patients haemodynamics in patients scheduled
for laparoscopic cholecystectomy. Tsikouris and partners54 found the use of granisetron in the
prevention of neutrally mediated hypotension upon head upright tilt testing associated with
systemic vasodilation. Shrestha et al57 also opined that the incidence of hypotension and
bradycardia may not be decreased by iv administration of 40µg/kg of granisetron but there
was an attenuation of diastolic blood pressure associated with its use. This diastolic blood
pressure stabilization with iv granisetron was similarly observed in the present study. Mowafi
and colleagues58 agreed that iv granisetron has no effect on haemodynamic variables; and there
was no change in arterial oxygen saturation between placebo and granisetron in a study conducted
by Rashad et al59. Ahmed et al53 also analysed the stability of haemodynamics after administration
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of iv granisetron and the incidence of hypotension was evident in 64% of placebo group compared
to 3% of granisetron group. Though Bensten et al60 reported episode of severe bradycardia
followed by cardiac arrest with iv metoclopramide

injection, no similar incidents were

experienced in all the parturients who received iv metoclopramide in the present study. Some
studies61,62,63 however, reported incidence of bradycardia which was never noticed in this study.
Several predictive risk scores 64,65,66 have been promulgated to identify patients at high risk for
PONV and rightful measures to be instituted in order to check this ugly clinical scenario. Among
these is the Apfel risk score64 which consists of variables like female gender, history of PONV
or motion sickness, non-cigarette smoking and post- operative administration of opioids. Even a
patient without any of these risk factors is at a 10% risk of PONV while one, two, three, or four
of these risk factors put the patients at 21%, 39%, 61% and 79% risks respectively. With the
prophylactic antiemetic drug use in the present study, the incidence of PONV in a high risk
patient

(female, intra-operative opioid used, non-cigarette smoking =3 risk factors)

of

approximately 61% has been reduced to 6.6% in the iv granisetron group and 17.7% in the iv
metoclopramide group after the study total time interval.

Some of the risk factors assessed included age, gender, hypotension, uterine exteriorization,
obesity, smoking and post- operative opioids administration.
Age:- All the recruited patients in the present study were within the same mean reproductive age
group and hence relationship between age and PONV could not be clearly established. However,
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some studies67,68 demonstrated high prevalence of PONV in paediatric population. Orewole and
colleagues69 did not report any statistically significant difference in the mean age of patients in
the two groups with respect to PONV. In a related fashion, Soyanwo et al70 and Berg Venden et
al71 could not establish significant relationship between age and PONV in their studies. Watcha
and colleagues 72 also denounced any clear relationship between emesis and age in contrast to a
proven relationship between gender and incidence of PONV particularly in adult population. But
Jan Wallenbor et al73 opined that early PONV was less frequent in patients aged 50 or more but
late episodes of vomiting were more frequent in the same age grade.
Gender:- All the subjects in the index study were gravid women and this categorically ruled out
any ambiguity of gender and other genetic abnormality and, hence influence of gender on
prevalence of PONV could not be elucidated. It is still worth noting that there are some studies74,75
which attributed higher incidence of vomiting to women than men. More PONV incidence was
also reported in women than men by Laslie et al 76.
Obesity:- In the present study there was no statistically significant difference p=0.64 in the rate
of PONV between the obese and non obese patients. Orewole and colleagues69 though showed
higher incidence of PONV (20.8%) in obese patients compared to 15.8% among non-obese
patients, the difference was not statistically significant (p=0.87). A meta analysis by Krankee et
al77 to confirm previous reports of a correlation between PONV and obesity failed to establish a
significant difference between the incidence of PONV in obese and non-obese patients. Even
among patients related POVN risk factors, increased BMI has been nullified as one of them77.
Post-operative pain and opioids administration:- In the index study, the doses of analgesic
drugs used ( iv fentanyl 1µg/kg and iv pcm 10-15mg/kg ) were similarly administered to all the
recruited patients and hence any difference in the incidence of PONV between the study groups
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could not have been attributed to pain or opioids use. Gan et al78 associated the use of opioids
as a risk factor for PONV but their significance as a predictive factor has been queried by some
authors64. The analgesic efficacy of opioids may also obliterate this assumption. Though Watcha
and colleagues72 established correlation between pain and PONV, Stadler et al79 could not prove
this correlation in their own study. Synergistic effects of metoclopramide and opioids have been
elucidated by Lisander and colleagues80, a pointer to the reduced number of patients in the iv
group MT that requested for analgesia in the present study (though this was not statistically
significant between the groups ). In a similar vein, Ramashwamy et al81 also reported on the
analgesic property of dopamine antagonists as evidenced by significant analgesic effect produced
when tested by both acetic acid and induced writhing hot plate test.
Smoking:- Relevance of non smoking status as a risk factor for PONV could not be elucidated
conclusively in the index study. Non-smoking status has been identified as an independent risk
factor for PONV78 and this has been included in almost all adult risk scoring systems64,65. Several
studies82,83,84 found decreased incidence of PONV with history of smoking in patients, particularly
recent smokers. Infact, nicotine patch has been advocated by a study 85 to be used in patients for
PONV prophylaxis. Conflictingly, Moreno et al86 could not find difference between smokers and
non-smokers as regards PONV in their study though only 20% of their patients were smokers.
Uterine exteriorization:- The incidence of nausea and vomiting as highlighted by the results in
the present study was not statistically significant between the groups with respect to methods of
uterine repair. Some authors87 held a controversial opinion about this factor. No difference in
outcomes between both in - situ repair and uterine repair by exteriorization was reported in a meta
analysis study carried in 2009 in over 3000 women88. However a study89 reported statistically
significant increased risk of ION in the exteriorized group (OR, 2.95 ;95% CI, 1.04-8.43).
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However, nausea and vomiting were reported separately in some studies91,92,93 and the pooled
results of these two repair techniques did not show a statistically significant difference in the ION
for 2071 patients (OR, 0.99%, 95% CI, 0.74 to 1.34; I2 36%) or IOV in 2075 patients (OR, 0.94,
95% CI, 0.66 to 1.35, I2 22%). Coutinho et al90 also agreed with the finding of the present study
as he never found any statistical significant difference between exteriorized and in-situ uterine
repair in terms of PONV. Nevertheless, disparity ensued from the results obtained from Siddiqui
and colleagues study89 where higher rate of post delivery nausea and vomiting was observed in
the exteriorized uterine repair than in the in- situ repair (38% vs 18%) with p= 0.004. The
duration of uterine repair was also marginally shorter in the exteriorized group (10 vs 11mins).
Hypotension:- In index study, the number of episodes of nausea and vomiting among the
hypotensive patients were similar with no significant difference between them showing any
incidence of IONV and PONV was unrelated to hypotension. All episodes of hypotension were
similarly treated with ivf infusion and iv ephedrine. The rate of decrease in blood pressure has
been associated with the risk of intra-operative nausea and vomiting94. Ngal Kee and
colleagues95 however, attributed linear relationship between IONV and hypotension with 4%,
14%, 40% (incidence of 1ONV with targets) to 100%, 90%, & 80% (percentage of baseline
systolic blood pressure decrease). If lateral tilt is not adequately applied, hypotension is even
worsened due to aortocaval compression during spinal anaesthesia for CS96. Some studies 22,24 also
opined that hypotension leads to two-fold increase in the relative risk of IONV. No difference in
incidence of hypotension was found between different groups by Magni and colleagues,97 ruling
out hypotension as a significant risk factor for IONV and PONV.
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CONCLUSION
Intravenous granisetron 0.04mg/kg was superior to iv metoclopramide 10mg and placebo in
the prophylaxis of intra - operative nausea and vomiting (IONV) and, post- operative nausea
and vomiting ( PONV) in parturients scheduled for caesarean section under subarachnoid
block. Iv granisetron was found more effective than iv metcolopramide particularly during
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the late post - operative phase while iv granisetron was more effective than placebo in both the
intra- operative and post - operative period. Iv metoclopramide was more effective than placebo
but this superior effect was found more in the intra - operative period. There were no significant
differences between the groups with respect to drugs side - effect profiles , effects on fetal well
being and the maternal haemodynamic changes. None of the factors assessed proved to be a
predictive risk factor for IONV and PONV conclusively.
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RECOMMENDATION
Intravenous granisetron 0.04mg/kg could be adopted as antiemetic agent to prevent intra-operative
nausea and vomiting ( IONV) and, post-operative nausea and vomiting (PONV) in parturients
scheduled for caesarean section under subarachnoid block.
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LIMITATION(S)
1. The cost implication98 of prevention and treatment of PONV particularly with the use of
more expensive newer agents like serotonin antagonist is financially drenching to the
patients. This, however, underscores the reduction in morbidity and mortality associated
with effective PONV control
2. Though rescue antiemetic iv dexamethasone 8mg was readily made available, the use of
control group in high risk patients for PONV has been discouraged by some authors99 in a
bid to reduce complications associated with PONV.
3. Other anaesthesia related risk factors e.g halothane, nitrous-oxide etc need been assessed
for, by comparing the study drugs under general anaesthesia.
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APPENDIXES
APPENDIX I
DATA COLLECTION FORM
A. BIODATA
1. Address: _________________________________________________
2. Age (years): ______________________________________________
3. Weight: __________________________________________________
4. Height: __________________________________________________
5. Body mass index (BMI): ____________________________________
6. Occupation: ______________________________________________
B. MEDICAL HISTORY
1. Are you on any drug

Yes (

)

No ( )

If yes, specify
2. Any associated medical condition

Yes (

)

No ( )

If yes, specify : ______________________________________________
C. SURGICAL HISTORY

81

1.Have you had surgery in the past

Yes (

82

) No (

D. PERI - OPERATIVE HAEMODYNAMIC PARAMETERS
BLOOD PRESSURE (MMHG) MEAN ARTERIAL PRESSURE (MMHG)
RATE ( PR )

PULSE

OXYGEN SATURATION(%)

RESPIRATORY RATE ( RR)
Group
Time

A
SBP DBP MAP PR

B

C

RR SP02 SBP DBP MAP PR RR SP02 SBP DBP MAP PR R

(mins)

R

0
2
4
6
8
10
15
20
25
30
35

SBP = SYSTOLIC BLOOD PRESSURE
DBP = DIASTOLIC BLOOD PRESSURE
MAP = MEAN ARTERIAL PRESSURE

83

SP02

PREOPERATIVE DOSES OF AGENTS FOR PROPHYLAXIS
Group A (10mg of IV metoclopramide made up to 5ml)
Group B (0.04mg/kg of IV granisetron made up to 5ml)
Group C (5ml of normal saline)
E.DRUG USED FOR SAB :2.5ml 0.5% HEAVY MARCAINE
Dose
Maximum height of block.
Bromage score
Other drugs
IV fluid
Duration of surgery
Dose of ephedrine given.
F.EMESIS:(DURING INTRA-OPERATIVE AND 24HRS POST-OPERATIVE PERIODS).
Intra operative (min)

5

10 15 20

25

30

35

No. of episodes
Post operative(hrs)

1

2

6

12

No. of episodes

84

18

24

40

45

G.NAUSEA.GRADED SCALE.
0= None

1 = mild

2 = moderate

Intra- operative (min)

5

3 = severe

10 15 20

25

30

35

40

45

Grade
Post- operative(hrs)

1

2

6

12

18

24

Grade

H.APGAR SCORE.
1st minute

Time

5th minute

Value

I.SIDE EFFECTS.
(a) Dizziness/drowsiness

None/mild/moderate/severe

(b) Sedation using Ramsay sedation score: (To be determined after administering the study drugs).
1. Anxious and agitated or both
2. Co operative and oriented
3. Response to command only
4. Exhibiting brisk response to light glabellar tap or loud auditory stimuli
5. Exhibiting a sluggish response to light glabellar tap or loud auditory stimuli
6. Unresponsive
(c) Effect on fetal apgar score

Yes/No

(d) Extrapyramidal symptoms

Yes/No
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J.ANY OTHER ANTIEMETIC RESCUE DRUG GIVEN
K.IF YES,TYPE,DOSE AND TIME OF ADMINISTRATION.
L.COMMENT:INTERVENTION:EFFECTIVE/NOT EFFECTIVE.
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APPENDIX II
CONSENT FORM
I _____________________________________ of __________________
_________________ hereby consent to be enrolled into this study on

comparative effect of

prophylactic metoclopramide and granisetron as antiemetics during caesarean section under spinal
anaesthesia
The nature and purpose of this study have been explained to me by
Dr/Mr/Mrs ___________________________________________________
I willingly and voluntarily agree to take part in this study.
Date ________________________

Signed _______________

Witness _________________________

_________________

Name

Signature
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