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Abstract

Background- Postoperative nausea and vomiting (PONV) is one of the most unpleasant complications after
middle ear surgery. Several studies have demonstrated use of gabapentin as antiemetic. This study aims at
comparison of intravenous granisetron vs oral gabapentin in preventing PONV.

Methods - 64 patients of ASA I or II between the ages of 18 and 65 years were divided equally into two
groups. Patients in group I received 3mg granisetron iv 2 minutes and patients in group II received 300
mg gabapentin orally 1 hour prior to surgery. Patients were premedicated with inj. glycopyrrolate and inj.
midazolam. Anaesthesia was induced, maintained and reversed in usual manner. Haemodynamic changes
and number of episodes of nausea and vomiting were recorded upto 24 hours postoperatively. No statistically
significant difference was observed in both the groups at 0 and 1 hour in preventing PONV (p<0.05). Next 24
hours postoperatively neither group showed PONV. No significant haemodynamic changes were observed
and there were noside effects in either of the groups.

Conclusion- There was no statistically significant difference in prevention of PONV in the patients who had
either received inj granisetron 3mg i.v. 2 minutes prior to surgery or oral Gabapentin 300mg lhour prior to
surgery after middle ear surgery without any side effects.
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Introduction

Postoperative nausea and vomiting is one of
the most unpleasant complications'. The etiology of
postoperative nausea and vomiting is multi factorial
and its occurrence depends on duration of surgery, the
type of drugs used during anaesthesia’, the technique
of anaesthesia, age and sex and smoking habit.}?
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Postoperative nausea and vomiting increases intraocular

4 causes wound

pressure, increase intracranial pressure,
dehiscence, prolongs duration of stay in the recovery

room and hospital.’

To prevent postoperative nausea and vomiting,
different groups of drugs can be used including
promethazine, droperidol, ondansetron, dexamethasone
and propofol.® Each drug used has their own risks and
benefits.

5-HT; receptor antagonists are routinely used
nowadays to prevent postoperative nausea and vomiting
in the patients undergoing surgeries under general
anaesthesia. These 5-HT}; receptor antagonists produced
no sedation, extrapyramidal reactions, adverse effects
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on vital signs or laboratory tests or drug interactions.
) Currently available 5-HT; antagonists include
ondansetron, granisetron, dolasetron, topisetron and
palonosetron. This may be the clinical site of action of
the 5-HT}; receptor antagonist on serotonin.

Granisetron is a selective 5-HT; receptor antagonist
and reduces PONV by stimulation of HT; receptors which
have antiemetic effects®. Granisetron as compared with

ondansetron is more selective and long acting.

Gabapentin is a gamma 7y —aminobutyric acid
(GABA) analogue. Several studies have demonstrated
its use as antiemetic!). Gabapentin in past had shown
effectiveness in suppression of nausea and vomiting in
perioperative period in patients undergoing laparoscopic
cholecystectomy. Gabapentin has also shown its
effectiveness as an antiemetic to suppress chemotherapy

induced nausea and vomiting in patients of breast cancer
(10)

Gabapentin absorption is dose dependent. When
gabapentin is orally administered, its bioavailability is
inversely related to dose, due to the saturable L-amino
acid transport mechanism in the gastrointestinal tract.!!

Postoperative nausea and vomiting is common after
middle ear surgery. Vomiting after middle ear surgery
may be due to increased pressure in the middle ear.
Middle ear surgeries disturb the vestibular system and
are associated with high incidence of PONV.

Hence, it was planned to carry out an observational
study of intravenous granisetron vs oral gabapentin in
preventing postoperative nausea and vomiting after
middle ear surgery.

Material and Methodology

After obtaining approval from the ethics committee
and written informed consent from patients, this study
was conducted at Dhiraj hospital in Department of
Anaesthesiology. 64 patients between the ages of 18 and
65 years of both gender of Grade-I and II of American
Society of Anaesthesiologists (ASA) classification, who
were admitted for elective middle ear surgeries under
general anaesthesia were divided into 2 groups

Group I - received intravenous granisetron 3mg 2
minutes prior to surgery.

Group II - received oral gabapentin 300 mg 1 hour
prior to surgery with sips of water.

Site of Study: Department of Anaesthesiology
S.B.K.S. Medical
Sumandeep Vidyapeeth University, Piparia, Waghodia,

Institute and research centre,

Vadodara, Gujarat.

Study population- divided into two groups with 32
patients in each group.

Study Duration- The study was initiated after
obtaining the permission from institutional ethics
committee and was conducted over a period ofl8
months.

Study Design- Observational study

SAMPLE SIZE — calculated using this fomula2
Means: 2-Sample, 2-Sided Equality. It is 64, so we will
take 32 patients in each group.

http://powerandsamplesize.com/calculators/
Compare-2-Means/2-Sample-Equality’*

1
#NA = knBandnB = (1 + —)
K

nA=xnB and nB=(1+1/x)(0z1—0/2+z1-p/uA—uB)2
Selection criteria
Inclusion Criteria:

Patients willing to sign informed consent.
elective middle ear

Patients undergoing

surgeries under general anaesthesia aged between 18
and 65 years.

Patients belonging to ASA I or II.
Exclusion Criteria:

Patients refusal.

All patients below 18 and above 65 years.

Patients with ASA III or more.

Patients with known allergy, sensitivity or any
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other form of reaction to any drug
Patients with systemic comorbidities.

Patients with preoperative involvement of the

inner ear or intraoperative gross damage to the inner ear.

Patients fulfilling the above said inclusion criteria
were subjected to study.

Detailed pre-anaesthetic check-up and investigations
of all the patients posted for planned middle ear surgery
was done a day prior to surgery to decide the fitness and
eligibility.

Nausea was defined as subjective unpleasant
sensation associated with awareness of the urge to vomit
and Vomiting was defined as forceful expulsion of
gastric contents from the mouth.

Severity of vomiting was classified as:

Mild: 1-2 episodes

Moderate: 3-4 episodes
Severe: >4 episodes

The rescue antiemetic,i.v.ondansetron 4 mg was
administered for severe nausea or two more episode of
vomiting and number of doses antiemetics given were
recorded.

Results and Discussion

Data was collected, tabulated. Numerical variables
were presented as mean & standard deviation (SD) while
categorical variables were presented as frequency and
percentage. As regard numerical variables; unpaired
student —t test was used whenever appropriate, for
between-groups comparisons, while for categorical
variables; chi—square test was used. A difference with
significant level p <0.05 was considered statistically
significant.
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Graph 1: Graph showing mean pulse rate between the two groups in intraoperative period.

There was statistically significantly lower difference in the mean pulse rate in gabapentin group as compared to

granisetron group only immediately after induction (p<0.0001). Thereafter no statistically significant difference was

observed between the two groups during rest of the study period (p>0.05)
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GRAPH 2: GRAPH SHOWING MEAN SYSTOLIC BLOOD PRESSURE BETWEEN TWO GROUPS IN
INTRAOPERATIVE PERIOD.
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The mean systolic blood pressure was stastically highly significantly lower in gabapentin group as compared
to granisetron immediately (p=0.033), at 15 minutes (p=0.001) and at 30 minutes (p=0.010) after induction. No
significant differences were observed between the groups during rest of the intraoperative study time.

GRAPH 3: GRAPH SHOWING MEAN DIASTOLIC BLOOD PRESSURE BETWEEN TWO GROUPS IN
INTRAOPERATIVE PERIOD.
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Difference in the mean diastolic blood pressure between the two groups was stastically insignificant at all times
except immediately (p=0.042) and at 15 minutes (p<0.0001) after induction which was lower in gabapentin group as

compared to granisetron group.
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There were no significant differences in the mean pulse rate, mean systolic blood pressure and diastolic blood

pressure for 24 hours postoperatively between the groups.

TABLE 1: INCIDENCE OF POST OPERATIVE NAUSEA AND VOMITING AND RESCUE

ANTIEMETIC BETWEEN TWO GROUPS

Group I Group II
Hours (Granisetron) (Gabapentin) P value
(n=32) (n=32)
Nausea
0 3(9.37%) 6 (18.75%) 0.280
1 3(9.37%) 3(9.37%) 1.000
2 - - -
6 - - -
12 - - -
24 - - -
Vomiting
0 2 (6.25%) 4 (12.5%) 0.391
1 1 (3.12%) 1(3.12%) 1.000
2 - - -
6 - - -
12 - - -
24 - - -
Rescue Antiemetic
0 2 (6.25%) 4 (12.5%) 0.391
1 1 (3.12%) 1(3.12%) 1.000
2 - - -
6 - - -
12 - - -

24
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GRAPH 4: Graph showing incidence of Postoperative nausea and vomiting and rescue antiemetic between
two groups.

9.37% patients in granisetron group had nausea at
0 hour as compared to 18.75% patients in gabapentin
group and 9.37% patients had nausea at 1 hour in both
the groups. None of the patients had nausea after the 1%
hour in either of the groups and no significant difference
was observed between the groups in terms of nausea.

6.25% patients of granisetron group had vomiting
at 0 hour as compared to 12.5% patients in gabapentin
group. 3.12% patients of both the groups had vomiting
at first hour which was mild in category. None of the
patients had vomiting after the 15 hour in either of the
groups. No significant difference was observed between
the groups in terms of vomiting.

6.25% patients of granisetron group received rescue
antiemetic in the form of injection ondanstron 0.1mg/
kg 1.V as compared to 12.5 % patients in the gabapentin
group at 0 hour and 3.12% patients in both groups
received inj ondansetron at 1% hour. None of the patients
received rescue antiemetic after the first hour. No
significant differences were observed between the two

groups in terms of receiving rescue antiemetic.

Postoperative nausea and vomiting (PONV) is a
common, unpleasant, and distressing adverse effect
that may occur after surgery, dehydration, aspiration
pneumonia upto death. It was estimated that one episode
of vomiting prolonged postanaesthesia care unit stay by
approximately 25 minutes. The incidence of nausea and
vomiting was 30% in surgery under general anaesthesia
when inhalational anaesthetics were used alone without
prophylaxis. It had been reported that 50-80% patients

who underwent middle ear surgery experienced PONV.
(3,12,13)

In current practise, selective SHT;

antagonists such as granisetron, ondansetron, dolasetron,

receptor

palonosetron and ramosetron have been widely used
as first and second line prophylaxis for preventing
PONV because of their efficacy and relatively few side
effects.(!¥ SHT; receptor antagonists are routinely used
nowadays to prevent postoperative nausea and vomiting
in the patients undergoing surgeries under general
anaesthesia.

Gabapentin was originally used as an anticonvulsant.
Various studies suggested its use as antiemetic via
multimodal processes.)
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Postoperative nausea and vomiting after middle ear
surgery may be due to increased pressure in the middle
ear.Middle ear surgeries disturb the vestibular system
and are associated with high incidence of PONV and
vertigo, which are further aggravated by use of opioids.
A 62-80% incidence of PONV following middle year
surgery has been reported.(!>1?) Reduction in PONV
and opioid-induced emesis was more with use of
granisetron, ondansetron and other 5HT ; receptor
antagonists (SHT ; RA) than other groups of antiemetics,
but many patients still experienced PONV and vertigo.
(12) Involvement of multiple types of receptors and
factors like disturbances in the inner ear from surgical
stimulation may be a reason for inadequate control of
PONYV with a single agent.

We compared granisetron 3 mg IV 2 minutes and
oral gabapentin 300 mg orally 1 hour prior to middle
ear surgery as gabapentin in a dose of more than 300 mg
associated with side effects.

In the study, both groups were comparable with
regard to demographic characteristics i.e. age, gender,
weight, ASA grade.

In present study no major haemodynamic changes
were observed. Heart rate, systolic and diastolic
blood pressure between the groups were comparable
throughout the study period.(p-value>0.05)

Anuradha swaminathan!® et al carried a study
which also showed no statistically significant difference
between the study groups regarding heart rate and mean

arterial pressure intraoperatively.

No statistical significant difference was noted in
incidence of nausea among both the groups.(p=0.280 at
0 hour and p= 1.000 at 1% hour) in our study. None of the
patients had nausea after 1% hour in either of the group.

Anuradha Swaminathan!®, Heidari M7 and
AzizeBestas!!® et al observed no incidence of nausea
after 1% hour postoperatively between the groups.

In our study, the incidence of postoperative vomiting
at 0 and 1% hour in group I as compared to 0 and 1% hour
in group II. (p value at 0 hour =0.391 and at 1% hour
1.000).

Anuradha Swaminathan!®, Heidari M"7 and
Artemisia Papademia!®) et al observed the incidence
of postoperative nausea and vomiting between the two
groups were statistically insignificant.(p>0.05).

While Sussan Soltani Mohammadi®? et al observed
that none of the patients in gabapentin group had
vomiting. (p=0.114)

The incidence of PONV after middle ear surgery is
high. It has been reported that 50-80% of the patients
who undergo middle ear surgery experience PONV
(3.12.13) which is due to the disturbance in vestibular

system.

Granisetron is a new 5-HT; receptor antagonist
more selective than ondansetron. It blocks the 5-HT;
receptors at both the central and the peripheral sites. It
blocks the 5-HT; receptors at both the central and the
peripheral sites. It acts on the vagal efferent nerves of the
gut and produces blockade of 5-HT; receptors.

The precise mechanism of gabapentin in the
prevention of nausea and vomiting is not known but
mitigation of tachykinin neurotransmitter activity has
been stated to be useful.?") There is evidence that a
selective tachykinins-receptor antagonist improves
both acute and delayed nausea and emesis induced by
chemotherapy.®?

Gabapentin is known to have non serious side effect
such as dizziness but none of our patients receiving
gabapentin experienced dizziness.

Conclusion

There was no statistically significant difference in
prevention of nausea and vomiting in the 1% 24 hours
postoperatively in the patients who had either received
inj granisetron 3mg i.v 2 minutes prior to surgery or oral
gabapentin 300mg lhour prior to surgery after middle
ear surgery under general anaesthesia without any side
effects.

Source of Fund- Nil

Conflict of Interest- None



374 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

10.

References

MillerRD. Anesthesia. In: Fleisher LA, Macario
A, editors. The postanaesthesia care unit. 6™ ed.
Pennsylvania: Elsevier;2010.pp. 2703-27.

A, De Luca A, Caminiti A.
Postoperative vomiting reduction
laparoscopic cholecystectomy with single dose of
dexamethasone. Minerva Anestesiol. 2007;73:343-
6. [PubMed]

Jung JS, Park JS, Kim SO, Lim DG, Park SS,
Kwak KH, et al. Prophylactic antiemetic effect of
midazolam after middle ear surgery. Otolaryngol
Head Neck Surg. 2007;137:753-6[PubMed]

Heidari SM, Saryazdi H, Saghaei M. Effect

Bianchin
after

of  intravenous midazolam  premedication
on  postoperative  nausea and  vomiting
after  cholecystectomy. Acta  Anaesthesiol

Taiwan.2004;42:77-80[PubMed]

Habib AS, Chen YT, Taquchi A, Hu XH, Gan
TJ. Postoperative nausea and vomiting following
inpatient surgeries in a teaching hospital: A
retrospective database analysis. Curr Med Res
Opin. 2006;22:1093-9.[PubMed]

[Last accessed on 2013 feb 10]. Available
from:http://www.rch.org.au/anaes/pain_
management/Postoperative_Nausea Vomiting_
PONV

Yoshitaka F, Hiroyoshi T, Hideori T. Optimal
antiemetic dose of granisetron for prevention
of postoperative nausea and vomiting. Can J
Anaesthesia 1994;41:94-7.

Carmichael J, Cantwell BMIJ, Edwards CM,
Zussman BD, Thompson S, Rapeport WG, Harris
AL. A pharmacokinetic study of granisetron
(BRL 43694A), a selective 5-HT; receptor
antagonist:correlation of antiemetic
Cancer Chemotherapy and Pharmacology 1989;
24:45-49

Grant MC, Lee H, Page AJ, Hobson D, Wick E,
Wu CL. The effect of preoperative gabapentin on
postoperative nausea and vomiting: a meta-analysis.
AnesthAnalg. 2016;122(4):976-985. doi 10.1213/
ANE.0000000000001120.[PubMed] [Cross Ref]

Guttuso T, Jr, Roscoe J, Griggs J. Effect of
gabapentin on nausea induced by chemotherapy
in patients with breast cancer. Lancet (London,
England) 2003;361(9370):1703-1705. doi:
10.1016/S0140-6736(03)13365-X. [PubMed]

response.

11.

12.

13.

14.

15.

16.

17.

18.

19.

[CrossRef][Google Scholar]

Rychter J, Clave P. Intestinal inflammation in
postoperative ileus: pathogenesis and therapeutic
targets. Gut. 2013;62(11):1534-1535. doi.10.1136/
gutjnl-2012-304176.[PubMed][CrossRef][Google
Scholar]

Honkavaara P. Effect of ondansetron on nausea and
vomiting after middle ear surgery during general
anaesthesia. Br J Anaesth. 1996;76:316-318.

Fujii Y, Toyooka H, Tanaka H. Granisetron in the
prevention of nausea and vomiting after middle
ear surgery: a dose-ranging study. Br J Anaesth.
1998;80:764—766.

Guttuso T, Jr, Roscoe J, Griggs J. Effect of
gabapentin on nausea induced by chemotherapy
in patients with breast cancer. Lancet (London,
England) 2003;361(9370):1703-1705. doi:
10.1016/S0140-6736(03)13365-X. [PubMed]
[CrossRef][Google Scholar]

Reinhart DJ, Klein KW, Schroff E. Transdermal
scopolamine for the reduction of postoperative
nausea in outpatient ear surgery: A double-blind,
randomized study. Anesth Analg 1994;79:281-4

Dr. Anuradha Swaminathan Md. Da. And Dr. V.
Balakrishnan Md. (2018); A PROSPECTIVE,
RANDOMIZED STUDY COMPARING THE
ANTIEMETIC EFFECT OF INTRAVENOUS
GRANISETRON AND ORAL GABAPENTIN
IN PREVENTING POSTOPERATIVE NAUSEA
AND VOMITING AFTER MIDDLE EAR
SURGERY IN ADULT. IntJ. Adv. Res.6(5),
1258-1260 (ISSN:2320-5407). www.jounalijar.
com

Heidari M, Honarmand A, Safavi M, Khalighinejad
F. Granisetron versus gabapentin in preventing
postoperative nausea and vomiting after middle ear
surgery in adults: A double-blinded randomized
clinical trial study. Advanced Biomedical research.
2015;4:22. doi10.4103/2277-9175.150388.

Azize Bestas, Selami Ates Onal, Mustafa Kemal
Bayar, Ash YddInm and Erhan Aygen. Effects of
Ondansetron and Granisetron on Postoperative
Nausea and Vomiting in Adult Patients Undergoing
Laparoscopic Cholecystectomy: A Randomized,
Double-Blind, Placebo-Controlled Clinical Trial.
Current therapeutic September/october 2007; 68
(5): 303-312

Papadima A, Gourgiotis S, Lagoudianakis E,



20.

Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Pappas A, Seretis C, Antonakis PT, Markogiannakis
H, Makri I, Manouras A. Granisetron versus
tropisetron in the prevention of postoperative
nausea and vomiting after total thyroidectomy.
Saudi J Anaesth. 2013 Jan;7(1):68-74. doi:
10.4103/1658-354X.109817. PMID: 23717236;
PMCID: PMC3657930.

Sussan soltani and mirsadegh seyedi. Comparing
oral Gabapentin versus clonidine as premedication
on early postoperative pain, nausea and vomiting
after general anaesthesia. International journal of
pharmacology 2008; 4(2): 153-156.

21.

22.

375

Gabapentin and pregabalin for the acute post-
operative pain management. A  systematic-
narrative review of the recent clinical evidences.
Dauri, M., Faria, S., Gatti, A., Celidonio, L.,
Carpenedo , R., Sabato, A.F.Current Drug Targets.
2009;10(8):716-733[Pubmed]

A randomized, double blind, placebo controlled
study evaluating preventive role of gabapentin
for PONV in patients undergoing laparoscopic
cholecystectomy Bashir, F., Mohammad Bhat, K.,
Qazi, S., Hashia, A.M. JK Science. 2009; 11(4):
190-193 [Pubmed]



