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ABSTRACT 7 

Introduction: Postoperative nausea and vomiting remains a significant problem in our clinical 8 
setting. This study at the University of CalabarTeaching Hospital, Calabar in Nigeria aims to 9 
investigate the incidence of postoperative nausea and vomiting among gynaecological and 10 
non-gynaecological patients undergoing surgery under general anaesthesia, compare the 11 
incidence as it affects males and females, identify predisposing factors and recommend 12 
preventive measures. 13 
Methodology: One hundred and sixty six(166) adult patients aged 18 years and above were 14 
recruited prospectively excluding cases of full stomach, patients with nasogastric tubes and 15 
those who could not be followed up for 24 hours. The past history of motion sickness and 16 
postoperative nausea and vomiting was obtained and documented. General anaesthesia was 17 
induced with either sodium thiopentone or ketamine hydrochloride. Maintenance was 18 
inhalational with or without a relaxant technique. Intravenous pentazocine and subanaesthetic 19 
doses of ketamine were used for intraoperative analgesia. The patients were observed 20 
postoperatively and questioned at two hourly intervals for nausea or vomiting and pain was 21 
scored using the categorical rating scale. A data sheet was competed at the end of 2 and 24 22 
hours. The data was entered on a microcomputer for analysis with aid of EPI INFO version 6 23 
software. The level of significance was set at 95% confidence interval with P value less than 24 
0.05. 25 
Results: The overall incidence of nausea was 11.45% and vomiting 13.35% in the 166 26 
patients studied. There was no significant difference in incidence between the gynaecological 27 
and non gynaecological patients. Female patients experienced more postoperative nausea 28 
and vomiting than male patients with 11.4% and 18.42% nausea and vomiting. Sodium 29 
thiopentone induction, long duration of surgery, muscle relaxant and moderate to severe 30 
postoperative pain increased the incidence of PONV 31 
Conclusion: The use of prophylactic “balanced antiemesis” in high risk patients, avoidance of 32 
muscle relaxant reversal and adequate postoperative analgesia are recommended as 33 
preventive measures.  34 

 35 
 36 
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INTRODUCTION 38 

Postoperative nausea and vomiting (PONV) has been associated for many years with the use 39 
of general anaesthesia for surgical procedures. Knapp and Beecher gave excellent definitions 40 
several years ago of nausea and emesis and these are still useful today1. Nausea is 41 
described as the desire to vomit without expulsive muscular movements. It is a subjective 42 
experience which is expressed by the patient and cannot be evaluated by the 43 
observer.1Vomiting on the other hand, is the expulsion of stomach content in varying volume 44 
and nature. When the stomach contents are not expelled, the expulsive efforts are termed 45 
retching. Though retching is indicative of an empty stomach, it is as unpleasant and stressful 46 
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to the patient as vomiting. Retching and vomiting may be grouped together and termed 47 
“emetic episode.”2  48 
In recent years, there has been a general trend towards a decrease in the incidence and 49 
intensity of PONV because of the use of less emetic anaesthetic agents, improved pre and 50 
postoperative medication, more refined anaesthetic techniques and identification of patient 51 
predictive factors.3 Inspite of all these advances, nausea and vomiting still occur as the “big 52 
little problem”.4  53 
 54 
Postoperative nausea and vomiting has been identified as an important cause of unplanned 55 
admission after day care surgery. The admission may result not only from uncontrolled 56 
nausea and vomiting, but also, from prolonged somnolence following treatment with potent 57 
anti-emetics.5,6 58 
 59 
The factors identified in the triggering of PONV have been subdivided into the following 60 
groups with related conditions: 61 
A. Background factors7,8,9 such as patients’ age and sex, habitus, motion sickness, 62 
history of PONV, use of antiemetic, full stomach and anxiety. 63 
 64 
B. Anaesthesia and surgery related factors9 such as preanaesthetic medication, 65 
anaesthetic induction agent, type and duration of surgery, anaesthetic maintenance agent, 66 
agent for reversal of muscle relaxation, postoperative pain and its relief as well as movement 67 
and transportation of the patient. 68 
 69 
These diverse causative factors therefore imply that treatment with combinations of different 70 
drugs will be essential for the prevention and management of PONV. This study therefore 71 
was aimed at investigating the incidence of postoperative nausea and vomiting in patients 72 
undergoing surgery under general anaesthesia at the University of Calabar Teaching 73 
Hospital, Calabar, Nigeria. 74 

 75 

 76 

 77 

 78 

METHODOLOGY 79 

 80 
Consecutive adult patients aged 18 years and above scheduled for elective surgery under 81 
general anaesthesia were recruited prospectively. Both in-patients and out-patients of 82 
American society of Anaesthesiologists (ASA) physical status I-III were studied.. 83 
The following patients were excluded from the study: 84 

I. Those for emergency procedure or full stomach 85 
II. Patients with gastric outlet obstruction 86 
III. Patients on antiemetic treatment 87 
IV. Patients who required naso-gastric tube for management 88 
V. In cases where 24 hour follow up was not possible 89 

The patients were reviewed preoperatively during which their demographic data and relevant 90 
history were obtained including previous history of postoperative nausea and vomiting or 91 
motion sickness. The terms nausea, retching and vomiting were explained to each patient. All 92 
patients received atropine premedication. 93 
 94 
General anaesthesia was induced with either Ketamine hydrochloride  2mg/kg intravenously 95 
or a sleep dose of Sodium thiopentone. Patients induced with ketamine were given 10mg 96 
diazepam just before the induction agent to prevent postoperative hallucinations. The choice 97 
of induction agent and anaesthetic technique was at the discretion of the principal 98 
anaesthetist in each case. Maintenance was inhalationally by face mask or endotracheal 99 
intubation. Intubated patients were allowed to breath spontaneously or paralysed and 100 
ventilated. Endotracheal intubation was facilitated by 1mg/kg of suxamethonium chloride. In 101 
patients where a relaxant technique was adopted, pancuronium 0.1mg/kg was used. 102 
Intraoperative analgesia was achieved with either of pentazocine 30mg at induction and 6mg 103 
every 30 minutes or subanaesthetic doses of ketamine 0.5mg/kg every 20 minutes. 104 



3 
 

Anaesthesia was maintained with 100% oxygen in halothane. Nitrous oxide was not used 105 
because it was not available. At the end of surgery, residual muscle relaxant was reversed 106 
using premixed 2.5mg neostigmine and 1.2mg atropine in all patients who received 107 
pancuronium. Postoperative analgesia was prescribed by the surgical team. A data sheet was 108 
produced for each patient.  109 
 110 
Postoperative Follow-up: in the recovery room, the patients were interrogated and a 111 
questionnaire filled. The period was subdivided into 0-2hours and 2-24 hours. At the end of 112 
each interval, an anaesthetic registrar assessed whether retching or vomiting had occurred 113 
and asked if the patients felt nauseated. Nausea as explained preoperatively to the patients 114 
meant unpleasant sensations at the back of the throat and epigastrium, cold sweating, 115 
salivation, disinterest in surroundings and awareness of the urge to vomit. Retching included 116 
laboured spasmodic, rhythmic contractions of the diaphragm, chest and abdominal wall 117 
muscles. The forceful sustained contraction of the above listed muscles was regarded as 118 
vomiting. Patients who had retching with or without vomiting were categorized as having 119 
vomiting. The results were scored as none, nausea, and vomiting. Pain was scored as mild, 120 
moderate and severe using the categoric rating scale. The single worst score in any of the 121 
time periods was used for analysis. The observations were recorded during the first 24 hours 122 
postoperatively.  123 
 124 
The data were entered on a microcomputer for anlaysis with the aid of EPI-INFO (version6) 125 
epidemiologic statistical software package. Data were analysed both qualitatively and 126 
quantitatively. Quantitative data were presented in the form of frequency tables, pie chart and 127 
bar charts. Where necessary, categoric variables were compared using chi-square and 128 
Fisher’s exact tests while student’s T test and analysis of variance (ANOVA) was used for the 129 
continuous data. The level of significance was set at 95% confidence interval with p value 130 
less than 0.05. 131 
 132 

RESULTS 133 
A hundred and sixty six patients were studied 56 gynaecological and 110 non 134 
gynaecologiccal. The age range from 18 to 70 years in the two groups. The mean age in the 135 
gynaecology group was 34.4 years (+ 10. 49) while the mean age of the non-gynaecological 136 
patients was 37.8 years (+ 14.12). There were 52(31.33%) males and 114(68.67%) females. 137 
The duration of anaesthesia ranged from 15 to 180 minutes in the gynaecological patients 138 
group mean 73.7(+ 44. 08). In the non-gynaecological group, the duration range from 20 to 139 
315minutes with a mean of 102.8 (+ 53.77). The difference was statistically significant 140 
P=0.006, using the studentst test and analysis of variance. The mean Packed cell volume 141 
(PCV) of the gynaecological patients was 34.8% (+ 3.4) ranging from 26% to 41%, in the non 142 
gynaecological group, it was 37.8% (+ 4.4) ranging from 21% to 45% table 2. 143 

 144 

TABLE 2. Characteristics of patients  145 

The results are presented as mean (SD) 146 

 GYNAE GROUP NON GYNAE GROUP 

N 56 110 

SEX M/F 0/56 52/58 

WEIGHT KG 64.54 (9.97) 62.7 (11.58) 

HEIGHT CM 163.8 (6.3) 166.2 (7.6)* 

PCV % 34.8 (3.4) 37.8 (4.4)* 

DURATION (MINS) 73.7 (44.08) 102.8 (53.77)* 
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AGE (YEARS) 34.4 (10.49) 37.8 (14.12) 

*P<0.05 147 

 148 

 149 

 150 

 151 

 152 

 153 

 154 

 155 

 156 

 157 

The distribution of patients according to surgical types are shown in Figure 1. 158 

Figure 1 159 

 160 

Out of the 166 patients studied, 41(24.7%) had PONV. Of these, 7(17.1%) were males and 161 
34(82.9%) were females. Nineteen patients (11.45%) had nausea only, 16(9.6%) had nausea, 162 
vomiting while 6(3.6%) had vomiting only. All the patients who vomited with or without nausea 163 
were thus 22(13.25%). Among the 56 gynaecological patients in the study, 7(12.5%) had only 164 
nausea while 10(17.86%) vomited. In the non gynaecological patients, 12(10.91%) had 165 
nausea and 12(10.91%) vomited.  166 
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The difference in incidence of nausea and vomiting in the two groups was not statistically 167 
significant (p=0.408) as shown in Table 3. 168 

 169 
Table 3. Incidence of postoperative nausea and vomiting among gynaecological and 170 

non- gynaecological patients 171 

Group 

 

Number of patients (%) 

nausea vomiting None Total 

Gynae 7(12.5) 10(17.86) 39(69.64) 56(100) 

non-Gynae 12(10.91) 12(10.91) 86(78.18) 110(100) 

Total 19(11.45) 22(13.25) 125(75.30) 166(100) 

X2= 1.793, DF=2, p=0.408 172 

When PONV was evaluated according to sex as shown in table 4, More females had PONV 173 
than males and it was significant (p=0.014). Out of the 52 male patients studied, 6(11.54%) 174 
had postoperative nausea and 1(1.92%) vomited. In females, 13(11.40%) had postoperative 175 
nausea while 21(18.42%) vomited. 176 
 177 

 178 

TABLE 4.  Incidence of postoperative nausea and vomiting among Male and Female 179 

patients  180 

 181 

PONV  GYNAE  NON  GYNAE  TOTAL 

MALE FEMALE 

  

NAUSEA 

7(4.2) 6(3.6) 6(3.6)  

19 (11.35%) 

 

VOMITING 

10(6) 1(0.6) 11(6.6)  

22 (13.25%) 

 

NONE 

39(23.5) 45(27.1) 41(24.7)  

125 (75.3%) 

 

TOTAL 

 

56(33.7) 

 

52(31.3) 

 

58(34.9) 

 

166 (100%) 

 182 

X2= 8.604, DF=2, p=0.014 183 

Among the female patients, 56 had gynaecological and 58 non gynaecological surgery. 184 
Seven (12.50%) gynaecological and 6(10.31%) non gynaecological females had 185 
postoperative nausea while the incidence of vomiting in the 2 groups was 17.86% and 186 
18.97% respectively. The difference was not statistically significant with a p value of 0.93.  187 
 188 
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Nine patients had past history of PONV, 5 of them had PONV episodes in this study while 4 189 
did not. This was found to be statistically significant with a Fisher exact 2- tailed p value of 190 
0.0419(Table 6). There were 2 patients with a history of motion sickness and 2 of them had 191 
nausea postoperatively.  192 
 193 
Table 5.Past history of PONV and the Incidence of PONV 194 
 195 

History of PONV 

 

Occurrence of PONV 

Yes No TOTAL 

Yes 5 4 9 

No 36 121 157 

Total 41 125 166 

X2(Yates corrected)= 3.28, P value (Fisher exact 2-tailed) =0.0419 196 

Body mass index (BMI) had no significant effect on the incidence of PONV. Only 10patients 197 
had BMI above 30 and 1 of them had postoperative nausea, while 3 vomited , as shown in 198 
Table 7 199 
 200 
 201 
 202 

 203 

 204 

Table 6.Body Mass Index (BMI) and postoperative nausea and vomiting  205 

BMI(Kg/m2) Number of Patients (%) 

Nausea         Vomiting              None                     Total 

<20 5 2 22 29 

20-29 13 17 97 127 

30-40 1 3 6 10 

X2= 2.61, DF=2, p=0.27 206 

One hundred and thirty three were below 50 years of age. Sixteen (12.03%) of them 207 
experienced postoperative nausea (5 males and 11 females) while 20 females vomited. The 208 
difference in the incidence of PONV between males and females in this age group was 209 
statistically significant p= 0.01. This is shown in figure 2  210 
 211 

FIGURE 2 showing incidence of postoperative nausea and vomiting by sex for age < 50 212 

years and age 50 years and above 213 



 

214 

NOTE: Nausea 1, Vomiting 1 and None 1 are for age 50 215 

Vomiting and None are for age less than 50 years.216 

 217 

 218 

 219 

Table 7 INDUCTION AGENTS AND PONV220 

 221 

group number of patients

 

 

ketamine 

Nausea                    

 5(5.81)

Thiopentone 14(17.50)

Total 19(11.45)

X2= 7.67, DF=2, p=0.02 222 

Thirty seven patients received anaesthesia by face mask, 10 had endotracheal anaesthesia223 
breathing spontaneously while 119 patients had relaxant technique. Nineteen of them 224 
experienced postoperative nausea, while 18(15.13%) vomited postoperatively. Among the 47 225 
patients who received no muscle relaxant, 4(8.5%) patients vomited postoperatively226 
consisted of 1 of the 10 patients who received endotracheal anaesthesia and 3 of the 37 227 
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experienced postoperative nausea, while 18(15.13%) vomited postoperatively. Among the 47 
patients who received no muscle relaxant, 4(8.5%) patients vomited postoperatively
consisted of 1 of the 10 patients who received endotracheal anaesthesia and 3 of the 37 
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patients who had anaesthesia by face mask. The difference in the incidence of PONV 228 
between patients who received muscle relaxant and who did not, was statistically significant. 229 
Table 8. 230 
 231 
 232 
Table 8 MUSCLE RELAXANT AND PONV 233 

GROUP NUMBER OF PATIENTS 

 

 

Pancuronium 

Nausea Vomiting None Total 

19(15.97) 18(15.13) 82(68.9) 119(100) 

NoRelaxant 0 4(8.5) 43(91.5) 47(100) 

TOTAL 19 22 125 166(100) 

X2= 10.9, DF=2, p=0.004 234 

Pentazocine used for intraoperative analgesia was associated with a 15.2% incidence of 235 
postoperative nausea and 14.4% vomiting. Subanaesthetic doses of ketamine was 236 
associated with 9.76% incidence of vomiting. This difference was statistically significant. 237 
P=0.02. Table 9 238 
 239 

 240 

 241 

 242 

 243 

 244 

Table 9  INTRAOPERATIVE ANALGESICS AND PONV 245 

 

ANALGESIC 

NUMBER OF PATIENTS 

 

 

 

PENTAZOCINE 

Nausea 

19(15.2) 

Vomiting 

18(14.4) 

None 

88(70.4) 

Total 

125(75.3) 

KETAMINE 0 4(9.8) 37(90.2) 41(24.7) 

TOTAL 19 22 125 166(100) 

X2= 5.51, p=0.02 246 

The duration of anaesthesia for 64 patients was 120 minutes or less while for 102 patients it 247 
was more than 120 minutes. The influence of the duration of anaesthesia on the incidence of 248 
PONV was not statistically significant. P=0.08. This is shown in table 11. 249 
 250 
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 251 
Table 10  DURATION OF ANAESTHESIA AND PONV 252 

PONV <120 MINS >120MINS TOTAL 

NAUSEA 3 16 19 

VOMITING 10 12 22 

NONE 51 74 125 

TOTAL 64 102 166 

  X2= 4.86, DF=2, p=0.08 253 

In the immediate postoperative period(within 2 hours), vomiting occurred more frequently than 254 
nausea as 7(4.22%) patients vomited while 3(1.81%) were only nauseated. Thereafter, 255 
16(9.64%) had nausea only and 15(9.04%) vomited. Table 12 256 
 257 
 258 

Table 11           24 HOURS POSTOPERATIVE PERIOD AND PONV 259 

TIME AFTER SURGERY 

(HRS) 

NO OF PATIENTS (%) N=166 

NAUSEA              VOMITING           TOTAL 

0-2 3(1.81) 7(4.22) 10(6.03) 

>2-24 16(9.64) 15(9.04) 31(18.67) 

TOTAL 19(11.45) 22(13.26) 41(24.70) 

   260 

 261 
 262 
Figure 3 shows that, postoperative pain scores affected the incidence of PONV significantly. 263 
Thirty six patients (21.69%) had mild pain. One of them (2.78%) experienced postoperative 264 
nausea while 2(5.56%) vomited. One hundred and one patients(60.84%) had moderate pain 265 
and 10(9.90%) of them were nauseated while 17(16.83%) vomited. Twenty nine 266 
patients(17.47%) had severe pain and 8(27.59%) were nauseated while 3(10.34%) vomited. 267 
(p=0.007). 268 

 269 

FIGURE 3 270 
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 277 

 278 

X2= 13.96, DF=4, p=0.007 279 

 280 

 281 

 282 

 283 

 284 

 285 

 286 

 287 

 288 

DISCUSSION 289 

Postoperative nausea and vomiting (PONV) is one of the most common side effects of 290 
general anaesthesia.10The commonly reported incidence is between 1 and 43%.10-14  This 291 
study reports the incidence of nausea of 11.45% while that of vomiting is 13.25%. This is 292 
lower than the 14.6% for nausea and 19.6% for vomiting reported by Soyannwo and others in 293 
Ibadan-Nigeria.15 The lower incidence may be attributed to the anaesthetic agents used and 294 
the selection of patients. Most patients who vomited in the series were given nitrous oxide 295 
and pethidine as part of their general anaesthesia. A meta-analysis by Hartung 16concisely 296 
summarized the results of several studies that convincingly argues for a positive association 297 
between nitrous oxide use and emesis. There are logical reasons for expecting PONV with 298 
nitrous oxide use. Both nitrous oxide and halogenated anaesthetics decrease lower 299 
oesophageal sphincter tone. Any of these agents may facilitate gas entering the stomach 300 
during assisted mask ventilation. Belching, flatus, and gastric distention could then promote 301 
postoperative vomiting. 302 
 303 
The patients in this study had routine overnight preoperative fast for elective surgery as 304 
practiced in our centre while the Ibadan study consisted of both fasted and unfasted patients 305 
for elective and emergency surgery respectively. The incidence rates reported both in this 306 
study and that of Ibadan, are however, lower than that reported in many Caucasian studies. 307 
Racial differences may play a role in the reduced incidence of PONV in Africans, 15,17 Bassey 308 
while studying gastroesophageal reflux found that, the lower oesophageal sphincter in 309 
Nigerians lies completely in the intra-abdominal position while that of Caucasians lies astride 310 
the oesophageal hiatus.18 The lower oesophageal sphincter is important because it prevents 311 
reflux of gastric contents into the oesophagus and hence regurgitation or vomiting with the 312 
associated risk of aspiration particularly in recumbent and semiconscious subjects. 313 
Inhalational anaesthetics produce a reduction in the lower oesophageal sphincter pressure. 314 
This is seen in nitrous oxide with oxygen and is enhanced by the presence of halothane or 315 
enflurane.19 316 
It is a recognized fact that preoperative fasting reduces the incidence of regurgitation and 317 
aspiration during general anaesthesia.11 A relatively empty stomach will not enhance vomiting 318 
even though nausea may be felt by the patient.10 The patient with a full stomach is 319 
susceptible to postoperative emesis. Eating and digestion trigger the release of 320 
gastrointestinal tract hormones that may sensitize the area postrema in the brain stem and 321 
facilitate emesis. 20 

322 
 

323 
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Gynaecological patients have been reported in several other studies to exhibit a high 324 
incidence of PONV.21,22 This study revealed that a greater percentage of gynaecological 325 
patients experienced PONV than their non-gynaecological counterparts. However, the 326 
difference between gynaecological and non-gynaecological patients in this study was not 327 
statistically significant. Incidences as high as 58% have been reported following major 328 
gynaecological surgeries.9 Visalyaputra et al35 reported 32% incidence of nausea in patients 329 
for gynaecological laparoscopy while vomiting occurred in 35% of cases in a study conducted 330 
in Thailand. In this study, 12.5% of the gynaecological patients had only nausea while 331 
vomiting occurred in 17.86% cases. Women are 2 – 4 times more likely to suffer PONV than 332 
men, and their symptoms may be more severe.23 Our study confirms this finding as evident by 333 
postoperative vomiting and nausea of 18.42% and 11.40% respectively in women. The 334 
incidence of postoperative nausea and vomiting in males taken separately was 11.54% and 335 
1.92% respectively. The greater incidence and severity of PONV in women may be linked to 336 
female hormones, as it has been found that most PONV occurs in the luteal phase of 337 
menstrual cycle. 7-9 There is no gender difference of PONV in children and elderly.7-9 In our 338 
study, women below 50 years had 20.41% incidence of postoperative vomiting and 11.22% 339 
incidence of nausea while older women had a 12.5% incidence of vomiting and 6.25% of 340 
nausea. The mean menopausal age in our environment has been given as 48 years.24 From 341 
this study, PONV appears to occur more frequently among premenopausal women. 342 
 343 
Postoperative pain, particularly visceral and pelvic is associated with PONV.7-9 In this study, 344 
there appeared to be a significant relationship between the severity of pain and the 345 
occurrence of PONV. The incidence of postoperative nausea and vomiting increased 346 
progressively with the severity of pain. Opioids are used to relieve moderate to severe pain 347 
but nausea and vomiting are their unwanted side effects. In the presence of severe pain 348 
however, opioids rather than acting as a causative factor of PONV, may help to ameliorate 349 
the severity.9,25,26Throughout the period of this study, potent opioids such as pethidine, 350 
morphine, fentanyl and alfentanil were unavailable. Pentazocine and subanaesthetic doses of 351 
ketamine were used for intraoperative analgesia. Pentazocine was associated with a higher 352 
incidence of PONV than ketamine. Pentazocine is an opioid agonist-antagonist and partial 353 
agonist. It has powerful agonistic actions at kappa opioid receptors as well as weak 354 
antagonist action at delta and mu receptors.25 Nausea and vomiting are reported among the 355 
side effects of pentazocine but it is said to be less common than morphine. 356 
 357 
The rate of recovery from anaesthesia also affects the incidence of PONV as sedation itself 358 
suppresses the emetic reflex.9 Hence if recovery is rapid, the patient may reach a state of 359 
arousal where emesis can be triggered before the emetic stimuli have subsided. In addition, 360 
when the patient becomes conscious, he will be aware of his condition and able to perceive 361 
and report nausea and pain. There may also be mismatched visual and vestibular inputs. In 362 
addition, the feeling of being out of control of the body, lightheaded and dizzy can make some 363 
patients anxious. Removal of such inputs may go some way to explaining why long periods of 364 
postoperative sleep may reduce the incidence of PONV. In this study, the use of sodium 365 
thiopentone for induction was associated with a higher incidence of PONV than ketamine 366 
hydrochloride. This differs from the observation of Thompson et al who found that ketamine is 367 
associated with more postoperative emesis than thiopentone or propofol.27 Watcha and 368 
colleagues in 1992 however, pointed out that the frequent assumption that ketamine causes 369 
postoperative emesis could not be supported.28 Boysen et al29 have shown a higher incidence 370 
of PONV with thiopentone induction when compared with propofol.30 Propofol has been 371 
recommended for day care procedures because of prompt recovery and its antiemetic 372 
property. 373 
 374 
Patients paralysed with pancuronium in this study, were more likely to have PONV than those 375 
who were not paralysed (P=0.004). Muscle relaxants on their own do not have effects on 376 
PONV.25Antagonism of residual neuromuscular block with a mixture of neostigmine and 377 
atropine increased emesis despite the antiemetic action of atropine. In this study, all the 119 378 
patients who received pancuronium were given neostigmine and atropine at the end of 379 
surgery to reverse its action. Neostigmine has been said to have significant emetic 380 
properties.31 It is possible that its use caused the increased incidence of PONV observed 381 
among the patients who were paralysed. The presence of an endotracheal tube even without 382 
the use of muscle relaxants and subsequent reversal contributes to emesis in the 383 
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postoperative period even though the tube is removed. This is induced by mechanical 384 
stimulation of the pharynx resulting in activation of glossopharyngeal afferents projecting to 385 
the brain stem. It has been reported that PONV is greater in patients maintained with an 386 
orotracheal tube than with a nasotracheal tube. This difference is ascribed to the angle at 387 
which the tube impacts the pharynx and presumably relates to different regional sensitivities 388 
for evoking the gag reflex from the pharynx.9 389 
 

390 
The experienced anaesthetist has fewer patients who suffer PONV than the inexperienced. 391 
This may result from a tendency of the inexperienced to maintain deeper levels of 392 
anaesthesia. Manual ventilation of the lungs using a face mask before tracheal intubation was 393 
associated with more nausea and vomiting when it was performed by an inexperienced 394 
anaesthetist compared with an experienced one.32 This effect persisted for up to 6 hours after 395 
operation. The authors suggested that it may result from inadvertent distension of the 396 
stomach with anaesthetic gases. In this study, there was a 1.81% incidence of nausea and 397 
4.22% incidence of vomiting in the first 2 postoperative hours. This constituted 24.39% of the 398 
entire PONV recorded in 24 hours. In a paediatric population reported by Amponsah, 31% of 399 
PONV occurred in the first 2 hours after surgery.12 The same author stated that this is a very 400 
critical period for patients as they may still be under the influence of anaesthetic drugs with a 401 
high risk of aspiration. The fact that postoperative emesis occurs beyond the recovery room 402 
emphasizes the need for functional suction machines in surgical wards and competent adults 403 
to accompany patients home after day care surgery. The obese, urology, and 404 
otorhinolaryngology patients are commonly held by some authors to have increased 405 

incidences of PONV which was not the case in this series. Apfel et al
9in a study published in 406 

2012, concluded that there is no or insufficient evidence for a number of commonly held 407 
factors, such as preoperative fasting, menstrual cycle, and surgery type, and 408 
using these factors may be counterproductive in assessing a patient’s risk for PONV. 409 
Regional anaesthesia causes less nausea and vomiting than general anaesthesia though 410 
regional anaesthesia does not eliminate PONV.23 Bridenbaugh et al30 for instance, reported 411 
38% incidence of nausea and vomiting after general anaesthesia for laparoscopy but only 4% 412 
when using epiduaral anaesthesia. Nausea and vomiting also occur following spinal 413 
anaesthesia as a result of hypotension and the incidence increases with a high spinal block. 414 
Ephedrine is effective in reducing emesis during spinal anaesthesia by preventing 415 
hypotension. Most of the nausea and vomiting associated with regional anaesthesia occur 416 
intraoperatively, but it may extend into the recovery room phase. 417 
 418 
The medical impact of postoperative nausea and vomiting is said to be minor because it 419 
never becomes chronic and almost never kills although prolonged vomiting may lead to more 420 
serious complications in rare cases. Postoperative nausea and vomiting may have an 421 
economic impact. As more patients undergo surgery under day care conditions, the 422 
humanitarian and economic implication of PONV are becoming increasingly important.33From 423 
the patient’s perspective, it interferes with the patient’s comfort. Surgical patients reported the 424 
fear of suffering PONV more often that the fear of postoperative pain.9 Tramer.34 stated that 425 
nausea and vomiting are biologically different phenomena. Nausea is not “a little vomiting”. 426 
They should be reported and analysed separately. 427 
 428 
Data on the risk factors and the underlying risk of PONV usually comes from clinical reports 429 
and so there still exists many unanswered questions. Randomized controlled trials on the 430 
incidence of PONV give inconsistent results which may be influenced by sex, age, race, 431 
nature of surgery and the drugs used.9It is still poorly understood why some patients vomit 432 
after surgery and others do not under similar conditions. Despite efforts to identify patient 433 
dependent and patient independent risk factors for PONV, the true underlying risk of PONV in 434 
the individual patient remains unpredictable. 435 
 436 
Limitations of the study 437 
Nitrous oxide was not available during the period of this study and so its effect does not form 438 
a part of these results. Attempt to use neuromuscular blockers without reversal at the end of 439 
surgery was not made. This could have been done using Atracurium which is degraded 440 
spontaneously in plasma or by monitoring residual neuromuscular blockade using nerve 441 
stimulators. The use of these would have verified or disproved the assertion that neostigmine 442 
reversal rather than the use of muscle relaxant increases the incidence of PONV.The effect of 443 
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regional anaesthesia was not evaluated as the study concentrated on patients given general 444 
anaesthesia. 445 
 446 
Possibilities for future research 447 
The incidence of PONV needs to be further studied not only in adult patients in Nigeria but 448 
also in the paediatric age group and where other techniques of anaesthesia apart from 449 
general anaesthesia are employed. The current increased use of regional anesthesia and day 450 
case surgeries in our hospital will necessitate further clinical research in PONV and 451 
particularly in postdischarge nausea and vomiting (PDNV).The most recent development in 452 
PONV pharmacology is Aprepitant(SubstanceP receptor antagonist which acts by blocking 453 
NK1  receptor). More studies are needed to be conducted for guidelines in our environment for 454 
these antiemetics. This will assist in the identification of risk factors with a view to minimizing 455 
the incidence. Prevention of PONV will achieve better patient comfort postoperatively. 456 
 457 
CONCLUSION 458 
 459 
In this study, the overall incidence of postoperative nausea was 11.45% and vomiting 13.25% 460 
of the 166 patients studied. There was no significant difference in the incidence of 461 
postoperative nausea and vomiting between gynaecological and non gynaecological patients 462 
(P=0.408). Sex had more influence on the incidence with females having 11.4% incidence of 463 
postoperative nausea and 18.42% operative vomiting while males had 11.54% and 1.92% 464 
incidences of postoperative nausea and vomiting respectively. Premenopausal females had a 465 
greater incidence of PONV than their postmenopausal counterparts. Sodium Thiopentone 466 
induction was associated with a greater incidence of PONV than induction using Ketamine 467 
Hydrochloride (P=0.04). Postoperative nausea and vomiting occurred more frequently among 468 
patients who were paralysed than those who were not. Moderate to severe postoperative pain 469 
increased the incidence of PONV significantly (P=0.007). 470 
 471 
Suggestions 472 
Women especially those who are premenopausal and patients with past history of PONV 473 
scheduled for surgery under general anaesthesia should have prophylactic balanced 474 
antiemesis preferably before extubation. The use of neuromuscular monitoring devices may 475 
eliminate the use of reversal agents and thereby prevent PONV. This is because in the 476 
absence of opioids or nitrous oxide, patients given general anaesthesia may have to be 477 
paralysed for most procedures except very superficial ones to ensure a smooth anaesthesia 478 
and surgery.Adequate postoperative analgesia will also reduce the incidence as pain has 479 
been found to be a significant factor in the occurrence of postoperative nausea and vomiting. 480 
 481 
 482 
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