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Abstract 

 

 

Aim: To evaluate and characterize the pharmacotherapeutic approach with 

antiemetics during the postoperative, in adult patients undergoing surgery at the 

Hospital Clínica Bíblica (a private hospital in Costa Rica). 

 

Methods: Patients (with ages between 18 and 75), who underwent surgery and 

received some kind of prophylactic antiemetic before the procedure, were 

selected. Patients that had hospitalization periods shorter than 24 hours were 

excluded. 

 

Results: Prophylactic antiemetic therapy utilized in this hospital includes: 

granisetron, metoclopramide, dexamethasone, and dimenhydrinate. Granisetron, 

either alone or combined, was the most used antiemetic in 81% of the cases. The 

most commonly used combination was dexamethasone and granisetron in 57% of 

the cases. Without considering the surgical procedure, the incidence of 

postoperative nausea and vomiting (PONV) was 12% in patients taking 

granisetron, 25% with metoclopramide, 9% with dimenhydrinate, 13% with 

dexamethasone and 14% with other antiemetics. The surgeries with the greater 

incidence of PONV were orthopaedic surgery, 30%, and laparoscopic surgery, 

28%. Finally, in cases in which fentanyl was used as an anesthetic, 18% of the 

patients presented PONV, whereas in patients cases were fentanyl was not used, 

the rate was 9%. 

 

Conclusion: Despite the widespread use of prophylactic antiemetics, PONV still 

occurs in patients at this private hospital. In spite of the wealth of knowledge in 

this field, physicians have not yet found an algorithm capable of the total 

prevention of PONV. Each patient’s individual risk and satisfaction should be 

taken into account. Further research on this matter must continue in order to unify 

and improve criteria for PONV treatment. 
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Nausea is defined as an unpleasant sensation in the 

throat and epigastrium, accompanied by the urgent 

need to vomit, vomit understood as the forced 

expulsion of gastric contents.
1 

 

An estimated 75 million patients worldwide require 

anesthesia every year. Nausea and vomiting are 

common in one third of them during the 

postoperative period. Although surgical and 

anesthetic techniques, as well as pharmacological 

treatment, is constantly improving, the incidence of 

postoperative nausea and vomiting (PONV) is still 

frequent in a significant range (20-30%),
2 
and can 

elevate up to 80% in patients with various risk 

factors.
3, 4 

  

 

Although the precise etiology of PONV is not well 

elucidated, experts suggest a multi-factor origin.
5
 

Among risk factors, it is possible to find: being a 

female, having a history of motion sickness or of 

emetic episodes in previous interventions, use of 

ketamine, opiates and halogenated agents.
6-8
 In 

relation to surgery, the most emetogenic are 

orthopaedic, laparoscopic and gynecologic 

procedures.
9 

  

PONV delays the patients’ discharge after outpatient 

surgery, creates discomfort and may increase tension 

over suture.
7
 The PONV also increases the risk of 

pulmonary aspiration, which can lead to pneumonia 

or pneumonitis, dehydration and electrolyte 

imbalances, an esophageal rupture (Boerhaave 

syndrome), Mallory-Weiss syndrome, a 

gastrointestinal bleeding, and increased intracranial 

pressure.
10, 11

  

 

The study of PONV is important because they 

increase hospital costs and patient's stay; also they 

involve an extra investment of time by the nurses 

who eventually abandon other duties to address this 

type of events.
12 

 

In recent decades, the control of PONV has received 

less attention than pain control, despite being the 

most stressful complications for the patient in the 

postoperative period.
13
  

 

There is evidence that appropriate use of antiemetic 

therapy can reduce PONV, and benefits can be 

obtained, both for the patient and for health personnel 

working at the hospital.
12, 14 

 

Given the contradictions in the different clinical trials 

on the efficacy of antiemetics used in the 

postoperative period, it is necessary to endeavor to 

assess the use of these drugs and their effectiveness 

in national hospitals, also considering the lack of this 

type of studies and their clinical importance.
16 

 

The study aims to determine the frequency and 

combination of antiemetics available in this private 

hospital for the management and control of PONV; as 

well as relate the incidence of postoperative vomiting 

with the type of antiemetic used, type of surgery and 

the anesthetics used  

 

 

Methods 
 

 

Patients selected were those undergoing a surgical 

procedure and remained at the hospital for more than 

24 hours, to which an antiemetic therapy was applied in 

the intraoperative or postoperative period, or at both 

times, with ages ranging from 18 to 75, during the 

period January to May 2009.
17 

  

Patients who were prescribed antiemetic drugs such as 

tricyclic antidepressants, phenothiazines, lorazepam 

and corticosteroids; or with symptoms of nausea, 

retching or emesis in the 24 hours before surgery were 

excluded, as it could interfere with the results. 

 

Data collection was performed by preparing a 

registration form; information was obtained through 

each patient’s medical record or through an interview 

with the nurse or the surgeons and anesthesiologists in 

charge of surgery. 

 

The patients’ condition (frequency of nausea, vomiting 

and any other relevant information) was documented 

during the 24 hours after the patient left the surgical 

procedure. 

 

The need to add another antiemetic therapy, the 

number of PONV episodes before and after such 

treatment, anesthetics used during surgery, the patient's 

sex, age, type of surgery, comorbidities and previous 

medication; as well as some other useful parameters 

were recorded. 

 

Data obtained was processed through the S.P.S.S. V 

15.0 and Excel programs. For a more appropriate 

management of some results, the type of surgery was 

categorized.
8, 18 

 

This study was approved by the hospital’s Medical 

Department, due to the absence at the time of a 

research ethics committee to validate it. 
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Results 
 

 

Out of all hospitalized patients undergoing any 

surgical procedure, 275 who met the inclusion criteria 

were selected: 61 men (22%) and 214 women (78%), 

with ages between 18 and 75 years (mean 42.7 

years).  

 

Of the 275 patients included, 219 were healthy 

(79.6%) and 56 had comorbidies (20.4%); the main 

diseases present were hypertension, diabetes mellitus 

and dyslipidemia. Regardless of the antiemetic used 

and the application period, the percentage of patients 

experiencing PONV was very similar in both healthy 

(16%) and those with a previous personal disease 

(14%). 

 

From the surgical procedures included, 44.7% were 

gynecological surgeries; 13.5%, plastic surgeries; 

13.1%, laparoscopic surgeries; 12%, orthopaedic 

surgeries; 5.5%, abdominal surgery, and 11.3%, other 

surgeries. 

 

Of all patients who received antiemetics, 81.8% were 

treated with granisetron, alone or combined with 

other antiemetics, such as metoclopramide or 

dexamethasone. The most frequent dose of 

granisetron used was 1 mg; the remaining 18% used 

various combinations including dimenhydrinate, 

levosulpiride or metoclopramide. The use of 

dexamethasone together with granisetron was the 

most commonly used combination (57%). 

 

The proportion of patients experiencing PONV, 

despite the use of intraoperative prophylaxis drugs, 

was up to 25% when metoclopramide was applied, 

and less than 10% when dimenhydrinate was used 

(Figure 1). 

 

Fentanyl (73.5%), propofol (52.4%), and sevoflurane 

(48.4%) were the most commonly used anesthetics 

for surgery in the selected patients. When fentanyl 

was used as an anesthetic, vomiting occurred in 18% 

of patients, whereas in cases where fentanyl was not 

used, the rate of PONV was 9%. 

 

 
Figure 1. Proportion of patients that presented PONV after using 
different antiemetics in the intraoperative. 

 

 
Figure 2: Patients that presented PONV, according to type of surgery 

 

Of the total number of patients undergoing surgical 

procedures, not considering any association with the 

type of surgery or premedication, 44 suffered PONV 

(16%) against 231 patients who did not (84%); the 

proportion of patients with PONV, according to the 

type of surgery they undertook can be seen in Figure 2., 

were laparoscopic and orthopaedic surgery were the 

main cause of these symptoms, regardless of 

prophylactic use. 

 

The percentage of patients with PONV and who also 

received general anesthesia was much higher (19%), 

compared to the one for those treated with spinal 

anesthesia (9%). 

 

The lack of a homogeneous distribution of treatments 

received by patients is not effective in this case to 

establish use behaviors; however, it is useful to 

determine the most frequently used prescription trends 

by those that administer treatment. 

  

The number of patients is sometimes very low, so it is 

difficult to quantify efficacy of all treatments provided. 
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Discussion 
 

 

One of the risk factors for PONV is to be a female.
4, 5

 

Notwithstanding said fact and because the study did 

not have an equal proportion of men and women, it 

was not possible to truly evaluate the gender 

incidence, as a risk factor for PONV. 

 

The percentage of patients who presented PONV in 

the study was quite similar to the one obtained by 

different publications, were the incidence of PONV 

was similar to the results obtained in this hospital.
11, 

19-21 

 

In the study, orthopaedic surgeries, together with 

laparoscopic ones, presented the highest percentage 

of patients with PONV: 29% and 28%, respectively. 

Findings in various publications validate the study’s 

results, were laparoscopic cholecystectomy is one of 

the surgeries with the highest incidence of PONV, 

due to the stimulation of the mechanoreceptors in the 

intestine area.
13, 22, 23

 

 

The vast majority of patients received granisetron as 

an antiemetic during surgery, as prophylaxis for 

PONV. Also drugs such as dexamethasone and 

metoclopramide were used. Studies show that when 

using this antiemetic, incidence of PONV is higher 

compared to setrons and dexamethasone.
8, 18, 20, 23-,5 

 

Granisetron was the most widely used antiemetic in 

the different surgeries, the dose used is considered 

optimal for antiemetic prophylaxis.
16 

 

In several studies, the antiemetic granisetron is 

administered in most cases as prophylaxis for PONV, 

and has demonstrated superiority compared to other 

drugs.
4, 26, 27 

 

Dexamethasone was also used in a high percentage of 

the surgeries, most often in combination; because of 

this, high effectiveness was found, as the drug’s 

effect enhances the chosen antiemetic agent.
4,5, 28 

 

Patients who used fentanyl during anesthesia had a 

higher incidence of PONV than those who did not 

use it. This is consistent with that reported by other 

studies, in which the omission of this opioid reduced 

the need for antiemetics, as the incidence of PONV 

significantly decreased.
29 

 

An algorithm that allows complete prevention of 

PONV has not been found, despite the vast amount of 

knowledge acquired in this field. Similarly, there is not 

a unified criterion as to the strategy that must be 

followed in order to prevent or treat PONV. The 

individual risk of every patient and its satisfaction must 

be taken into account; as well as the adverse drug 

reactions, the cost of the antiemetics and costs 

associated with readmissions that occurred because 

nausea and vomiting were not treated. 

 

Given these findings, it is recommended that in the 

most emetogenic surgeries, such as orthopaedic and 

laparoscopic ones, prophylactic antiemetic therapy is 

used, specifically with drugs that have proven to be the 

most effective in clinical practice. 

 

It is also recommended to exclude the use of fentanyl 

in surgical procedures whenever possible, as its use 

increases the likelihood of PONV. 

 

Using drug combinations is an appropriate strategy to 

prevent PONV in the most emetogenic procedures. 

 

Among the study's limitations, it should be noted that it 

was conducted with the population attending the 

private hospital, thus results can not be extrapolated at 

the national level. In addition, this study provides no 

statistical significance in its results, because it was not 

possible to have a proper proportion of patients of both 

sexes or the same proportion of patients in each surgery 

or types of drugs used; which makes comparative 

analysis with other studies difficult, although there are 

some apparent trends that coincide with published 

studies. 

 

For this study, it was not possible to quantify adverse 

effects directly associated with the antiemetic because 

during the procedure, medical teams do not only apply 

these kinds of drugs. 

  

Notwithstanding the above, it is expected that the study 

will be useful for future research in the same field, and 

that the findings in this private hospital can help unify 

and improve the prophylactic treatment of PONV; 

under an ideal framework, such a study should provide 

a significant population, separate according to type of 

surgery, drug, type of anesthetic and patient’s sex, 

among other parameters; thus trends could be assessed 

without trouble, extrapolate results, analyze without 

problem the efficacy of drugs, and relate them to the 

patient’s tolerance and other individual characteristics. 
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Table 1. Proportion of antiemetics used as prophilactic monotherapy (PONV), according to surgical 

procedure 

 Dexamethasone Granisetron Metoclopramide Granisetron + 

others 

Others 

Abdominal 7 60 0 33 0 

Gynecologic 4 68 5 18 5 

Laparoscopic 3 31 6 58 3 

Orthopaedic 10 39 3 32 16 

Others 7 53 10 30 0 

Plastic 11 43 5 27 14 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.  Number of occasions in which different antiemetics were used after 

PONV, and their effectiveness 

 

Antiemetics in case of 

PONV 

 

 

Vomiting after the antiemetic 

 

 Effective Ineffective Total 

Alizapride 1 0 1 

Levosulpiride 2 0 2 

Dimenhydrinate 4 0 4 

Granisetron 25 4 29 

Granisetron,Dimenhydrinate 2 0 2 

Granisetron,Metoclopramide 1 1 2 

Metoclopramide 1 4 5 


