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Abstract

Purpose The present study was undertaken to evaluate the

effectiveness of inhaled 70% isopropyl alcohol (IPA) in

controlling postoperative nausea and vomiting (PONV) in

oral and maxillofacial surgery patients undergoing surgery

under general anesthesia (GA).

Materials and Methods This was a prospective, random-

ized, case-controlled study done on 208 maxillofacial

surgery patients operated under GA. Patient’s demographic

data, APFEL score for risk of PONV, duration of surgery

and duration of anesthesia were recorded preoperatively.

The test arm of the study received inhalation of 70% IPA

every half an hour in the postoperative period for 8 h along

with ondansetron 4 mg i.v. every 6 h. The control arm

received only ondansetron 4 mg i.v. every 6 h. Both the

groups followed the same preoperative and postoperative

instruction and drug protocol except the test drug. PONV

was recorded using the simplified PONV intensity score

and VAS. The scores were analyzed with Mann–Whitney

test with\ 0.05 considered significant.

Results The groups were similar with regard to age

(p = 0.083), BMI (p = 0.1.00), sex (p = 0.379), type of

surgery (p = 0.504), duration of anesthesia (p = 0.621),

duration of surgery (p = 0.515) and APFEL score

(p = 0.687). IPA inhalation group achieved significantly

better simplified PONV scores and VAS scores at 4 h

(p = 0.000), 6 h (p = 0.000) and 8 h (p = 0.000). PONV

control at 2 h was similar to the control group.

Conclusion Inhalation of 70% IPA every half an hour was

associated with significant PONV control in maxillofacial

surgery patients undergoing surgery under GA.

Keywords PONV � Maxillofacial surgery � Isopropyl

alcohol � Nausea and vomiting after surgery

Introduction

One of the common concerns in the postoperative period is

nausea and vomiting with an incidence of 30% for vom-

iting and 50% for nausea. In susceptible individuals,

postoperative nausea and vomiting (PONV) may reach as

high as 80% [1, 2].

The risk factors for PONV are female gender, non-

smoker, history of motion sickness and history of PONV.

Antiemetic drugs used prophylactically, leading to greater

patient satisfaction than the treatment of symptoms of

PONV. Managing PONV adds to the cost of treatment [3].

PONV is considered to be one of the most undesirable side

effects after surgery.

Though the literature regarding PONV in maxillofacial

surgery patient is very scarce, Le Fort I osteotomy has been

stated to have 44–68% prevalence of PONV [4, 5].
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Maxillofacial surgery patients may constitute a special

group with respect to PONV due to swallowed blood,

altered diet, hypotensive anesthesia and presence of Ryle’s

tube [4–6].

Antiemetics with different mechanisms of action may

have additive effect on PONV [7]. The commonest pre-

ventive strategy is to use intravenous anticholinergics,

antihistaminics, phenothiazines, butyrophenones and ben-

zamides. However, high-risk patients may require multi-

modal antiemetic therapy using a combination of drugs

intraoperatively and postoperatively [8, 9]. These drugs

add to the cost and drug-related adverse effects [10–12].

Some investigators have suggested that inhalation of 70%

isopropyl alcohol (IPA) may serve a significant role in

PONV control because of its ease of use and absence of

adverse effects. It has been suggested that IPA may interact

with multiple receptors within the CTZ; however, the exact

mechanism remains unclear [12].

Role of IPA in the management of PONV in max-

illofacial surgery patients has not been studied. The

present study attempted to test the null hypothesis that

there is no difference in PONV with or without the use

of IPA.

Materials and Methods

This was a prospective, randomized, case-controlled study

conducted in the Department of Oral and Maxillofacial

Surgery of a postgraduate teaching hospital (Fig. 1).

Sample size was chosen after doing a power analysis based

on earlier publications. With an a of 0.5 and a b of 0.20

(80% power) and assuming an attrition rate of 15%, the

minimum sample size was determined to be 40 per group.

Ethical clearance was obtained from the institutional

ethical committee. All the maxillofacial surgery patients

scheduled for surgery under general anesthesia were

included in the study. Patients with recent upper respiratory

infection; documented allergy to isopropyl alcohol,

ondansetron, promethazine or metoclopramide; antiemetic

or psychoactive drug use within 24 h; inability to breathe

through the nose; pregnancy; history of inner ear pathol-

ogy; and/or taking disulfiram, cefoperazone or metronida-

zole were excluded from the study.

Informed consent was obtained, and demographic data

were collected, including age, BMI, sex, smoking habit,

ASA score, previous PONV and history of motion sick-

ness. A baseline level of nausea was recorded half an hour

before surgery. Type of surgery, duration of surgery,

Assessed for eligibility (n= 234)
)
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♦ Not meeting inclusion criteria (n=19 )
♦ Declined to participate (n=7)

Analysed  (n=104)
♦ Excluded from analysis (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Allocated to intervention (n=104)
♦ Received allocated intervention (n=104)
♦ Did not receive allocated intervention  (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Allocated to intervention (n=104)
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Follow-Up
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Fig. 1 Study design flowchart
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duration of anesthesia and simplified Apfel score were

recorded for each patient [1]. All the patients received tab.

diazepam 10 mg, tab. bisacodyl 5 mg one night before the

surgery, inj. amoxicillin 1000 mg with 200 mg clavulanic

acid, inj. dexamethasone 8 mg i.v. and inj. glycopyrrolate

0.2 mg were administered half an hour before surgery.

Tramadol 100 mg was given as infusion over 4 h. The

infusion was begun at the beginning of the surgery and

continued for 4 h. A second infusion was started after the

first. Tramadol infusion covered the intraoperative and

postoperative pain control for 24 h.

The following were the drugs used for induction,

maintenance and reversal of general anesthesia used as part

of standard anesthesia protocol: propofol, succinylcholine,

atracuronium, vacuronium, halothane, nitrous oxide,

neostigmine and glycopyrrolate.

All the patients were kept in the post-op ICU for 8 h in

controlled climate followed by shifting to general ward or

surgical ICU according to the need. All the patients

received Inj. Emset i.v. every 6 h. Each patient was allotted

randomly either to the test arm (isopropyl alcohol) or the

control arm (no isopropyl alcohol) of the study. The first

patient was allocated to one of the groups by draw of chits.

Subsequent patients were allotted alternatively to one of

the groups. Patients in the study group were asked to inhale

isopropyl alcohol every half an hour after being shifted to

post-op ICU, for 8 h, in 2–3 breaths using an isopropyl

alcohol-soaked cotton.

Nausea was defined as subjective feeling or the urge to

vomit, and vomiting was defined as the forceful expulsion

of gastric contents. PONV was recorded every 2 h for 8 h.

Postoperative nausea and vomiting (PONV) was quantified

using Simplified Postoperative Nausea and Vomiting

Impact Scale [13]. The nausea intensity was also rated by

the patient on a visual analog scale (VAS) using a 100-mm

printed scale. The limits of the nausea were ‘no nausea’ at

0 mm and ‘nausea as bad as it possibly could be’ at

100 mm. PONV scores were analyzed using Mann–Whit-

ney test. p value of\ 0.05 was considered significant.

Results

A total of 208 patients were recruited for the study (104 in

each group). The two groups were similar with regard to

demographic variables, risk of PONV, type of surgery,

duration of anesthesia and duration of surgery (Table 1).

Maxillofacial trauma surgeries constituted the largest

group of patients (N = 98) followed by TMJ surgeries

(n = 29), orthognathic surgeries (n = 25), incision and

drainage (n = 14), Caldwell–Luc surgeries (n = 12),

surgeries for management of odontogenic cysts (n = 19),

oral cancer surgeries (n = 11).

The simplified PONV score was significantly lower in

IPA group at 4, 6 and 8 h (Table 2). The VAS score was

also significantly lower in IPA group at 4, 6 and 8 h

(Table 3). The difference in the simplified PONV score at

2 h (Fig. 1) between the groups was not significant

(p = 0.165). The difference in the VAS score at 2 h

(Fig. 2) between the groups was also not significant

(p = 0.493) (Fig. 3).

Discussion

The present study indicates that prophylactic inhalation

every half an hour combined with 4 mg ondansetron in the

postoperative phase leads to a significant reduction in

PONV and VAS scores when compared to 4 mg ondanse-

tron alone administered every 6 h. There was a significant

reduction in PONV and VAS scores associated with IPA

USE AT 4, 6 and 8 h postoperative time. However, the

difference at 2 h postoperative time was not significant.

Pellegrini et al. found IPA to be as effective as promet-

hazine 12.5–25 mg i.v. [14]. However, in their study IPA

was used as a rescue drug after the onset of nausea. IPA was

used prophylactically every half an hour in the present

study. Merritt et al. found IPA to be as effective as standard

antiemetic treatment [15]. The specific antiemetic used in

their study was not mentioned. Similarly, Langevin et al.

reported complete relief of PONV symptoms in 80% of

patients using IPA and Wang reported 65% success rate

[16, 17]. However, Anderson et al. found IPA to be no more

effective than taking deep breaths [11]. One of the short-

comings of this study was small sample size of 33 patients.

Radford et al. used IPA inhaled just before induction as

a prophylactic agent along with i.v. ondansetron and

compared it to ondansetron alone [18]. IPA, in their study,

did not enhance antiemetic effect of ondansetron. This

probably occurred due to short duration of action of

20–60 min as reported by Wang et al. [17]. IPA was used

before induction and effect did not last till the postopera-

tive phase. The present study also used IPA prophylacti-

cally; however, it was used in the postoperative phase

repeated every half an hour.

The present study used IPA as a multimodal comple-

ment to ondansetron comparing it to ondansetron alone.

Better PONV control was achieved with IPA in combina-

tion with ondansetron suggesting that the site of action of

IPA is not 5-HT3 receptors, contrary to suggestions made

by Radford et al. [18]. Their hypothesis was based on the

inability of IPA inhalation to enhance antiemetic effect of

ondansetron; however, it was probably due to short dura-

tion of action of IPA as IPA was not given in the postop-

erative phase. Similar site of action of drugs in multimodal

therapy offers no additional antiemetic effect [8]. The
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presence of blood in the stomach, taste and smell of blood

is present in most of maxillofacial surgery patients, prob-

ably contributing to PONV. Strong aroma of IPA may

counter taste and smell of blood. However, since IPA use

in non-maxillofacial surgery patients has yielded similar

results, IPA may have a multimodal effect.

Table 1 Demographic data,

pre-op risk factors and

perioperative information

Group 1 Group 2 p value

Age 35.77 (9.8) mean (SD) 32.82 (10.9) mean (SD) 0.083

BMI 26 (21–33) mean (range) 26 (22–33) mean (range) 1.00, NS

Sex

M 72 66 0.379, NS

F 32 38

Smoking habit

Yes 43 55 0.095, NS

No 61 49

ASA score 1 68 66 0.768, NS

2 29 30

3 6 5

4 1 3

h/o PONV 10 7 0.447, NS

h/o motion sickness 24 22 0.738, NS

Apfel score 0.687, NS

1 10 7

2 41 43

3 37 33

4 16 21

Type of surgery 0.504, NS

Maxillofacial trauma 43 55

TMJ 18 11

Orthognathic surgery 15 10

I&D 6 8

Caldwell–Luc 6 6

Odontogenic cysts 9 10

Oral cancer 7 4

Duration of anesthesia 172.45 (42.8) mean (SD) 169.72 (36.5) mean (SD) 0.621, NS

Duration of surgery 150.42 (42.3) mean (SD) 154.33 (44.3) mean (SD) 0.515, NS

Ryle’s tube yes 17 13 0.430, NS

Ryle’s tube no 87 91

Table 2 Simplified PONV

score
Group A mean (SD) Group B mean (SD) Mann–Whitney test Z value p value

At 2 h 2 (0.47) 2.1 (0.56) 1.395 0.165 NS

4 h 1.6 (0.51) 2 (0.47) 5.882 0.000 HS

6 h 1 (0.8) 1.5 (0.7) 4.797 0.000 HS

8 h 0.2 (0.4) 0.6 (0.5) 6.371 0.000 HS

Table 3 VAS score
Group A mean (SD) Group B mean (SD) Mann–Whitney test Z value p value

At 2 h 4.8 (± 1.0) 4.9 (± 1.10) 0.686 0.493 NS

4 h 3.9 (± 1.28) 5 (± 0.47) 8.227 0.000 HS

6 h 1.4 (± 0.72) 3.8 (± 1.31) 16.373 0.000 HS

8 h 0.4 (± 0.51) 0.9 (± 0.82) 5.280 0.000 HS
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The present study had some limitations. Patients and

residents collecting the data were not blind to IPA use. An

additional limitation was that all PONV risk-level patients

were included in the study. Evaluating the effectiveness of

IPA in either low-risk or high-risk patients will probably

yield a more homogenous data. On the other hand, the

difference between the groups regarding risk was not

significant.

Conclusion

The present study suggests that IPA inhalation at every

half an hour interval when combined with ondansetron

every 6 h can significantly reduce PONV. Since IPA can

be administered in a noninvasive way without signifi-

cantly adding to the cost of PONV management and is

not associated with complications, it can have a signifi-

cant role in improving postoperative comfort of the

patient.
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