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Abstract

Post-operative nausea and vomiting (PONV) is an event of multifactorial origin with an incidence of 30% in the general population.
Opioids such as fentanyl are being used as adjuvant to local anesthetic for its antiemetic effect. In this context, with this study
we aimed to evaluate the impact of spinal fentanyl as an adjuvant on the incidence of PONV compared with a placebo, and
shivering. A systematic search of randomized controlled trials that evaluated the use of spinal fentanyl in the prevention of
PONV and shivering was conducted in different databases, of which 32 studies met the inclusion criteria. A total of 2116 patients
scheduled for various surgeries, including cesarean section, orthopedic surgery in the lower limb, hysterectomy, and transurethral
resection of the prostate, were included in the final analysis. The meta-analysis estimated the relative risk of incidence of PONV
in the first 24 hours after surgery and secondary outcomes included the shivering symptom. The use of intrathecal fentanyl was
associated with lower incidence of PONV, but not statistically significant when compared to the placebo (RR: 0.74 CI95%: 0.55-1.01
P = 0.06). Subgroup analysis showed a statistically significant reduction in PONV incidences with lower doses between 10 and
15 pg (RR: 0.44 C195%: 0.35-0.55 P < 0.00001, I? = 0%) but not with higher doses 20-25 pg. Secondary outcomes showed a
decrease in incidence with the use of fentanyl vs the placebo (RR: 0.49, CI95% 0.33-0.72 P = 0.0003). Current evidence shows
that the use of spinal fentanyl decreases the incidence of PONV, an effect favored using low doses.

Keywords: Fentanyl, nausea, shivering, vomiting

Address for correspondence: Prof. Andrés Fabricio Caballero-Lozada, This is an open access journal, and articles are distributed under the
MD, Department of Anesthesiology and Resuscitation, terms ofthe Creative Commons Attribution-NonCommercial-ShareAlike
Universidad del Valle, Street 4B # 36-00, Cali, 4.0 License, which allows others to remix, tweak, and build upon the
Colombia. work non-commercially, as long as appropriate credit is given and

E-mail: andres.caballero@correounivalle.edu.co the new creations are licensed under the identical terms.

Access this article online For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Quick Response Code:
Website: How to cite this article: Caballero-Lozada AF, Gémez JM, Torres-MosqueraA,
https://journals.lww.com/joacp Gonzélez-Carvajal A, Marin-Prado A, Zorrilla-Vaca A, et al. Corrected and

Republished: Impacts of intrathecal fentanyl on the incidence of postoperative
nausea/vomiting: Systematic review and meta-analysis of randomized
studies. J Anaesthesiol Clin Pharmacol 2022;38:529-36.

DOI:
10.4103/0970-9185.369222 Submitted: 17-Jul-2020 Revised: 21-Sep-2020
Accepted: 02-Dec-2020 Published: 31-Aug-2022

© 2022 Journal of Anaesthesiology Clinical Pharmacology | Published by Wolters Kluwer - Medknow 529



Caballero-Lozada, et al.: Intrathecal fentanyl on postoperative nausea/vomiting

Introduction

Post-operative nausea and vomiting (PONYV) are a perioperative
event of multifactorial origin that can occur both in ambulatory
and daycare surgeries, with an incidence that varies from 80% in
high-risk patients to 30% in the general population.!"? In high-risk
patients it frequently triggers morbidity beyond patient discomfort
and dissatisfaction, including dehydration, bleeding, compromised
airway, among others, which interferes with the surgical outcome
and quality of life.?® This has led to the attempt to develop multiple
strategies to reduce this problem; however, given its multifactorial
origin, it continues to be a challenge for the anesthesiologist.

"Traditional teaching that the use of opioids favors the generation
of nausea and vomiting has been challenged recently as some
lipophilic opioids such as fentanyl, frequently used as an adjuvant
to local anesthetic in spinal anesthesia, have been shown to
have an antiemetic effect.”? According to Shiraishi-Zapata
et al.,”® there are few Latin-American studies that report
PONYV in patients operated under general anesthesia. The
incidence rate for hospitals in Colombia is 10.9%.® The
physio-pathological mechanisms that can cause this clinical
scenario can be multiple,!'” however intervening in some of
them and managing to reduce the incidence of these adverse
effects could improve the quality of life in the patient and prevent
possible secondary complications of PONV. In the current
literature there are no meta-analyses that review this research
problem in the general population subjected to spinal anesthesia
to unify an intervention, therefore it is important to perform a
meta-analysis plus a meta-regression of published, controlled,
clinical trials. In the case of finding potentially favourable results
for the intervention of spinal fentanyl as prevention of PONV
in spinal anesthesia, it would contribute to reduce this condition
that leads to greater morbidity in surgical patients.

This meta-analysis sought to evaluate the impact of spinal
fentanyl on the incidence of PONV compared to a placebo
in patients undergoing a neuraxial anesthetic technique
with bupivacaine for various surgeries, including cesarean
section, orthopedic surgery in the lower limb, hysterectomy
and transurethral resection of the prostate. Moreover, it
sought to establish the optimal dose of spinal fentanyl related
to the prevention of nausea and vomiting in the postoperative
period. It is expected that fentanyl administered intrathecally
has a preventive impact on the incidence of PONV.

Material and Methods

This systematic review and meta-analysis were developed using

the recommendations made by the Cochrane collaboration,"
and following the PRISMA statement.!"? This study was not

revised by an ethics committee, but the protocol is registered

in PROSPERO with ID CRD420201518609.

Inclusion criteria

The following inclusion criteria were used: 1) study design:
randomized controlled clinical trials where intervention
with intrathecal fentanyl was used as an adjuvant for spinal
anesthesia; 2) type of participants: adults older than 18 years
undergoing any surgery with spinal anesthesia; 3) type of
intervention: all interventions with spinal fentanyl related
to nausea and vomiting, compared with placebo; 4) type of
primary outcome: Incidence of PONV; 5) type of secondary
outcome: Reduction of postoperative shivering.

Exclusion criteria

We excluded quasi-randomized trials and studies conducted
in patients under 18 years of age. Also, clinical trials in
which spinal anesthesia was performed with local anesthetics
other than bupivacaine or used other adjuvants (midazolam,
clonidine, morphine) with or without fentanyl. Finally, clinical
trials that used different doses of bupivacaine between the
control and study groups were excluded.

Research strategy
A literature search was conducted in the main databases from

1975 to December 2018, such as MEDLINE, Google Scholar,
and EMBASE. In addition, to reduce publication bias, the
search was carried out on the individual citations of the articles
found. No language or date restrictions were applied from the
1975 until December 2018 for articles that met the inclusion
criteria. A combination of the terms fentanyl, ondansetron,
nausea and vomiting, postoperative, spinal anesthesia, was used
for the search in all the databases as follows: 1) fentanyl (IMesh)
AND placebos (Mesh) AND nausea and vomiting,
postoperative (Mesh) AND spinal anesthesia (Mesh); 2)
fentanyl AND placebos AND nausea, postoperative; 3) “spinal
fentanyl” AND “placebos” AND nausea AND vomiting.

Study selection

"Two authors independently assessed the inclusion criteria in
all selected studies by title and abstract. Disagreements were
resolved with a third author or through dialogue. A table was
designed in Excel to extract data. Two authors extracted the
data from the studies chosen with full text, and in the case of
disagreements, the issue was resolved with a third author. The
data was entered into the Stata software to assess its accuracy.

Statistical analysis

The methodological quality of the studies was analysed
using the Cochrane risk of bias assessment tool [Figure 1].
In addition, an initial exploratory analysis was performed
with the data extracted from each article, the main variables
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Figure 1: Risk of bias assessment. Source: Original

were tabulated and then the incidences of the primary
outcome were expressed as percentages for each group, both
intervention and placebo. A meta-analysis was performed
for each outcome using the Review Manager program
version 5.3 (Cochrane).

Results

Research results

The articles obtained in the literature search were
independently reviewed by two of the authors. A total of
2187 articles were identified in different databases. After first
eliminating duplicate studies and selecting articles based on
inclusion criteria, 40 articles were found and full texts were
reviewed. Thirteen articles were subsequently eliminated
based on inclusion criteria and exclusion criteria, and five
additional articles were identified and included for a total of
32 studies [Figure 2]. One of the studies, by Seewal et al.,'*!
was analysed as two different datasets for the meta-analysis.

Study characteristics

A total of 2116 patients scheduled for various surgeries,
including cesarean section, orthopedic surgery in the lower limb,
hysterectomy, and transurethral resection of the prostate, were
included in the final analysis. All patients underwent spinal
anesthesia with 0.5% or 0.75% hyperbaric bupivacaine (HB)
with doses between 10 and 15 mg. Fentanyl was added to
the intervention group at doses between 10 and 25 g, while
the control group was treated with HB with or without the
addition of normal saline solution [Table 1].

Primary outcome

In the intervention group there was a decrease in nausea
and vomiting when compared with the control group [171
vs 253 events (RR: 0.74 95% CI 0.55-1.01 P = 0.06)].
It is important to mention that these data are marked as
heterogeneous [ = 56 = 56%, so it was decided to perform
a subgroup analysis based on the dose of fentanyl that was
used (Subgroup 1: 10-15 ug vs Subgroup 2: 20-25 ug).
Only in the subgroup of low doses, the decrease of nausea and
vomiting persisted in the intervention group compared to the

control group (RR:0.44 95% CI 0.35-0.55 P < 0.00001,

2187 records identified through
database searching.

A4

Records after duplicates removed
(n=40)

y

Records screened

n=27)
New records included after
i »  screening of fitle and
abstract (7 =5)
Full-text articles assessed for
eligibility
(n=32)

A 4

Studies included in quantitative
(n=32)

Figure 2: PRISMA flow chart for the selection of studies. Source: Original

[2 = 0%). This is suggestive of a significant antiemetic effect
with spinal fentanyl at low doses [Figure 3].

Secondary outcomes

In the secondary outcome, shivering was reduced in the
group that used spinal fentanyl compared to the placebo
group [Figure 4]. In the intervention group with low doses
of fentanyl shivering, we observed a decrease when compared
the control group [14 vs 35 events (RR: 0.35 95% CI
0.16-0.77 P = 0.009)]. The same occurred in the dose
group between 20 and 25 Ug, where 22 vs 41 events were
presented in the intervention group and in the control group
respectively (RR:0.58 95% C10.36-0.93 P = 0.94). When
estimating for both groups, a protection trend against shivering
was maintained in the fentanyl group vs. placebo (RR: 0.49,
95% CI 0.33-0.72 P = 0.0003).

Discussion

Our meta-analysis estimated the relative risk of incidence of
PONYV in the first 24 hours after surgery and secondary
outcomes included shivering symptom, also the use of intrathecal
fentanyl was associated with lower incidence of PONV, but
without statistical significance, when compared to the placebo.
According to our results, the use of spinal fentanyl decreases the

incidence of PONV, an effect favored with the use of low doses.

One of the most common and distressing symptoms that
follow general and neuraxial anesthesia and surgery is

PONV.I" The causes of PONV are multifactorial, including
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Table 1: Characteristics of the studies included in the systematic review. Source: Original

Study Surgery n Dose - intervention Dose - placebo Nausea/ Nausea/
(total) group (HB mg+F ug) group (HB mg or vomiting - vomiting -
HB mg+SS mL) Intervention placebo
Ahmed et al. 2017'3% Hysterectomy 164 15 mg+25 pug 15 mg+0.5 mL 0 2
Akanmu et al. 2013 Orthopedic in 60 10 mg+25 pg 10 mg+0.5 mL 4 6
lower extremity
Belzarena et al. 199234 Cesarean section 60 15 mg+25 pg 15 mg+0.5 mL 4 3
Bharti et al. 20155 Transurethral 40 10 mg+25 pg 10 mg 4 3
resection of the
prostate
Bhattacharje et al. 2015??!  Cesarean section 60 10 mg+25 pug 10 mg+0.5 mL 13 2
Bhure et al. 201256 Cesarean section 60 11 mg+25 pg 11 mg+0.5 mL 2 3
Biswas et al. 200237 Cesarean section 80 10 mg+12.5 pug 10 mg+0.25 mL 1 8
Charan et al. 201828 Orthopedics in the 50 15 mg+20 pg 15 mg 1 5
lower extremity
Farzi et al. 20172% Cesarean section 66 12.5 mg+25 ug 12.5 mg+0.5 mL 2 5
Hassani et al. 20141%) Orthopedics in the 60 15 mg+25-30 pg 15 mg+0.5-0.6 mL 7 1
lower extremity
Indurkar et al. 2015[2¢! Cirugia abdomen 60 13 mg+12.5 pg 13 mg 1 4
inferior y
miembro inferior
Kazemnejad et al. 201827)  Orthopedics in the 50 15 mg+25 pg 15 mg+0.5 mL 14 8
lower extremity
Khan et al. 2006 Transurethral 40 15 mg+10 pg 15 mg 3 1
resection of the
prostate
Khezri et al. 201459 Cesarean section 60 10 mg+25 pg 10 mg+0.5 mL 7 4
Kumar et al. 2016/ Cesarean section 100 10 mg+12.5 pg 10 mg+0.5 mL 19 37
Li et al. 20141 Cesarean section 42 10 mg+15 pg 10 mg+2 mL 4 4
Lim et al. 20061 Orthopedics in the 36 4 mg+15 pg 4 mg 0 0
lower extremity
Meshram et al. 2016 Cesarean section 100 10 mg+25 pg 10 mg+0.5 mL 8 29
Motiani et al. 201014 Orthopedics in the 70 15 mg+25 pg 15 mg+0.5 mL 4 3
lower extremity
Pallavi et al. 20171 Lower abdomen 80 15 mg+25 pug 15 mg+0.5 mL 10 15
Paulraj et al. 201846} Cesarean section 60 8.5 mg+25 ug 8.5 mg+0.5 mL 0 3
Rahimzadeh et al. 201871 Orthopedics in the 60 12.5 mg+25 pg 12.5 mg+0.5 mL 1 4
lower extremity
Randalls et al. 199114 Cesarean section 24 12.5 mg+10 pg 12.5 mg+0.5 mL 0 3
Rudra et al. 20041 Cesarean section 80 10 mg+12.5 pg 10 mg+0.5 mL 10 30
Sadegh et al. 20125 Cesarean section 80 12.5 mg+25 pg 12.5 mg+0.5 mL 11 27
Safari et al. 2016151 Orthopedic in the 56 12.5 mg+25 ug 12.5 mg 11 6
lower extremity or
lower abdomen
Safavi et al. 2014152 Orthopedics 60 15 mg+20 pg 15 mg+0.5 mL 2 2
in the lower
extremity
Seewal et al. 200713 Lower abdomen 24 11 mg+10 pg 11 mg+0.8 mL 1 2
Seewal et al. 2007 (B)!* Lower abdomen 24 11 mg+20 pg 11 mg+0.8 mL 1 2
Shaikh et al. 20154 Cesarean section 60 10 mg+12.5 pg 10 mg+0.5 mL 8 24
Shashikala et al. 2014 Cesarean section 90 10 mg+12.5 pg 10 mg+0.5 mL a) LCR 6 8
Shim et al. 201854 Anorectal 80 5mg+15 ug 5 mg+0.3 mL 0 1
Uike S et al. 2015123 Cesarean section 80 10 mg+12.5 pg 10 mg 3 10

F: Fentanyl, HB: hyperbaric bupivacaine, HB+SS: hyperbaric bupivacaine with saline solution

hypotension due to sympathetic block/dehydration, hypoxemia
in the center of vomiting, traction of the local peritoneum
and the patient’s own risk factors.''”™ When assessing the
risk of PONV for a particular patient, it is important to

532

know which factors are independent predictors and which
are not relevant, in order to predict a possible PONV.!'! [f
anesthesia is not administered properly, one-third of patients
who undergo surgery will have postoperative nausea and
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Study or Subgroup

IT Fentanyl

Events Total Events Total Weight M-H, Random, 95% CI

Placebo

Risk Ratio
M-H, Random, 95% CI

Risk Ratio

1.1.2 10-15 mcg

Biswas et al 10 40 30 40 5.9%
Indurkar et al 1 30 4 30 1.6%
Khan et al 3 20 1 20 1.6%
Kumar et al 19 50 37 50 6.6%
Lietal 4 21 4 21 3.3%
Lim et al 0 18 0 18
Meshram et al 8 50 16 50 5.1%
Randalls et al 0 12 3 12 1.0%
Rudra et al 10 40 30 40 5.9%
Safavi et al 2 30 2 30 1.9%
Seewal et al 1 12 2 12 1.5%
Shaikh et al 8 30 24 30 5.6%
Shashikala et al 6 45 8 45 4.2%
Sung-Min et al 0 40 1 40 0.8%
Uike et al 3 40 10 40 3.4%
Subtotal (95% CI) 478 478 48.3%
Total events 172

75
Heterogeneity. Tau? = 0.00; Chi? = 11.15, df = 13 (P = 0.60);
Test for overall effect: Z = 7.33 (P < 0.00001)

1.1.3 20-25 mcg

Ahmed et al 0 82 2 82 0.9% 0.20[0.01, 4.10] +

Akanmu et al 4 30 3 30 3.6% 0.67 [0.21, 2.13] —_—1

Ali Sadegh et al 11 40 7 40 4.7% 1.57 [0.68, 3.64] e
Belzarena et al 4 30 3 30 2.9% 1.33 [0.33, 5.45] —T1
Bharti et al 4 20 2 20 2.5% 2.00[0.41, 9.71] —
Bhattacharje et al 18 30 2 30 2.9% 6.50[1.60, 26.36]

Bhure et al 2 30 3 30 2.2% 0.67 [0.12, 3.71] —
Charan et al 1 25 5 25 1.7% 0.20[0.03, 1.59] —

Farzi et al 2 33 5 33 2.5% 0.40 [0.08, 1.92]) —
Hassani et al 7 30 2 30 1.7% 7.00[0.92, 53.47]

Kazemnejad et al 14 25 8 25 5.4% 1.75 [0.90, 3.42] T
Khezri et al 7 30 4 30 3.7% 1.75 [0.57, 5.36] ———
Motiani et al 4 30 3 40 2.8% 1.78 [0.43, 7.36] —

Pallavi et al 10 40 15 40 5.4% 0.67 [0.34, 1.30]) —T

Paulraj et al 0 30 3 30 1.0% 0.14 [0.01, 2.65] +

Rahimzadeh et al 1 30 4 30 1.6% 0.25 [0.03, 2.11] e —
Safari et al 11 28 6 28 4.7% 1.83 [0.79, 4.27] e
Seewal et al(B) 112 2 12 15% 0.50 [0.05, 4.81] e Fe—
Subtotal (95% CI) 575 585 S51.7% 1.16 [0.78, 1.72] <>

Total events 96 81

Heterogeneity. Tau? = 0.24; Chi? = 27.42, df = 17 (P = 0.05); I* = 38%

Test for overall effect: Z = 0.74 (P = 0.46)

Total (95% CI) 1053 1063 100.0% 0.74 [0.55, 1.01] <>

Total events 171 253

Heterogeneity. Tau? = 0.33; Chi? = 69.71, df = 31 (P < 0.0001); I? = 56% :001 0:1 1:0 100:

0.33 [0.19, 0.59]
0.25 [0.03, 2.11]
3.00 [0.34, 26.45]
0.51[0.35, 0.76]
1.00 [0.29, 3.48]
Not estimable
0.50 [0.24, 1.06]
0.14 [0.01, 2.50]
0.33[0.19, 0.59]
1.00 [0.15, 6.64]
0.50 [0.05, 4.81]
0.33[0.18, 0.62]
0.75 [0.28, 1.99]
0.33[0.01, 7.95]
0.30 [0.09, 1.01]
0.44 [0.35, 0.55]

.

iU mi

1?=0%

Test for overall effect: Z = 1.91 (P = 0.06)

Test for subaroup differences: Chi? = 17.69, df = 1 (P < 0.0001), I = 94.3%

Favours IT Fentanyl Favours Placebo

Figure 3: Forest plot comparing fentanyl versus placebo for the outcome Nausea and postoperative vomiting. Source: Original

vomiting. According to our systematic review, of the 32 articles
included in the meta-analysis, n = 2116 patients, 427 of
these (21%) manifested nausea and/or vomiting. There are
very varied estimates of the incidence of PONYV, the probable
result of the diverse set of patients, surgical procedures and

chemical products used during anesthesia, giving an estimated
incidence of PONV of approximately 30%.!"”

Many trials have been published, but the relative benefits/
advantages of prophylactic antiemetic interventions remain
unclear. Experimental studies on the relationship of opioids
and their antiemetic effect have been described based on
multiple reasons: 1) dose-dependent effect, 2) selectivity of
opioids for different opioid receptors and their location, and
3) genetic polymorphisms.!'”! Fentanyl, being more lipid
soluble, 1s more potent and binds to | receptors with high
affinity; These W receptors are located in different parts of
the central nervous system (CNS), such as in the nucleus of
the solitary tract, which when stimulated, have an antiemetic
effect. Therefore, the potential antiemetic effect of fentanyl
has been established from this explanation.!'"”'® In addition to

Journal of Anaesthesiology Clinical Pharmacology | Volume 38 | Issue 4 | October-December 2022

this, the [ receptors have different i1 and U2 subunits which
mediate emetic and antiemetic effects respectively.

Due to the fact that PONV has become a problem after surgery
due to patient satisfaction, discharge and financial impacts,
a large number of investigations have focused on the efficacy
of individual drugs and antiemetic drug combinations.!'?%
According to our meta-analysis, we observed that there were
significant differences in the reduction of nausea and vomiting
events in those patients who had been anesthetized with a
combination of fentanyl plus HB. It should be noted that low
doses of fentanyl (10 to 15 ug), with an average of 12.5 g,
showed a greater antiemetic effect compared with doses of 20 to
25 Ug. This same pattern could be observed in the secondary
event “ shivering “, where low doses of fentanyl had a higher
protective effect over this adverse event [Figures 3 and 4]. These
results can be attributed to the low dose used, the fentanyl itself,
or both factors combined, have an influence on the low incidence
of PONV and shivering. However, as with this study, we
cannot know for certain which hypothesis is most accurate, it
1s appropriate to continue investigations regarding this matter.
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IT Fentanyl Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 10-15 mcg
Biswas et al 1 40 4 40 3.3% 0.25 [0.03, 2.14) —
Kumar et al 1 50 7 S0 3.6% 0.14[0.02, 1.12]
Meshram et al S 50 0 SO 18% 1100 [0.62, 193.80] — R S
Rudra et al 2 40 4 40 S.7% 0.50[0.10, 2.58]) -
Shaikh et al 0 30 3 30 1.8% 0.14 [0.01, 2.65] +
Shashikala et al 3 45 9 45 9.9% 0.33[0.10, 1.15) e —
Uike et al 2 40 8 40 6.9% 0.25 [0.06, 1.11) _—
Subtotal (95% CI) 295 295  32.9% 0.35 [0.16, 0.77] <
Total events 14 35
Heterogeneity: Tau? = 0.21; Chi? = 7.40, df = 6 (P = 0.29); I = 19%
Test for overall effect: Z = 2.62 (P = 0.009)
1.2.2 20-25 mcg
Ahmed et al 2 82 2 82 4.1% 1.00[0.14, 6.93] =
Akanmu et al 7 30 10 30 22.5% 0.70[0.31, 1.59] —Tr
Belzarena et al 3 30 4 30 7.7% 0.75[0.18, 3.07) —
Bhure et al 3 30 4 30 7.7% 0.75 [0.18, 3.07] = —
Charan et al 0 25 2 25 1.7% 0.20[0.01, 3.97]
Farzi et al 3 33 S 33 8.4% 0.60[0.16, 2.31) o
Khezri et al 1 20 4 30 3.3% 0.25 [0.03, 2.11) =
Motiani et al 3 30 8 30 10.1% 0.38(0.11, 1.28] —
Paulraj et al 0 30 2 30 17% 0.20[0.01, 4.00]
Subtotal (95% CI) 320 320 67.1% 0.58 [0.36, 0.93] <>
Total events 22 41
Heterogeneity: Tau? = 0.00; Chi® = 2.87, df = 8 (P = 0.94); P = 0%
Test for overall effect: Z = 2.25 (P = 0.02)
Total (95% CI) 615 615 100.0% 0.49 [0.33, 0.72] <>
Total events 36 76
Heterogeneity: Tau’ = 0.00; Chi? = 11.40, df = 15 (P = 0.72); I’ = 0%
Test for overall effect: Z = 3.60 (P = 0.0003) Vel Favou?sllT Fentanyl Favours Plalcgbo 100
Test for subgroup differences’ Chi? = 1.12, df = 1 (P = 0.29), I? = 10 8%

Figure 4: Forest plot comparing fentanyl versus placebo for the outcome shivering. Source: Original

Based on the results of the studies included in this systematic
review and meta-analysis, it was observed that most of
the research on PONV has been performed in patients
undergoing cesarean sections; 50% of the articles evaluated
were focused on the improvement of vomiting and nausea
in the parturient. Of the 1062 patients who were included
in these studies, 28% (n = 298) reported vomiting. The
percentage of patients with PONV coincides with that
reported in the literature.!'”! It should be noted that, in the
16 studies on cesarean sections included in our analysis, the
group of women who were anesthetized with the combination
of HB plus fentanyl, showed a 67% reduction in PONV
during spinal anesthesia in comparison to those that were only
anesthetized with HB and saline solution.

On the basis of different comparative clinical studies, it has
been shown that the addition of 12.5 g of fentanyl and 0.5%
isobaric bupivacaine for spinal anesthesia produces minimal
intraoperative and postoperative side effects,’?'?? and that
fentanyl is a good option for the prevention of perioperative
nausea and vomiting in the parturient undergoing cesarean
section compared to other anesthetics.””?! It 1s known that
fentanyl, a short-acting, lipophilic synthetic opioid, improves
the quality of spinal anesthesia and has been used both widely
and successfully. The effect of adding a small dose of fentanyl
to the local anesthetic solution is profound and decreases the
possible side effects of neuraxial anesthesia.?*

Orthopedic surgeries in the lower limb were the second most
common group of surgeries included in our review (n = 7).

We found that in those seven articles only 17% of patients
presented postoperative vomiting; furthermore, when studying
the number of patients with PONV treated with the different
combinations of medications, it was found that the group of
patients treated with the placebo (HB + saline), presented
a decrease in vomiting when compared with the intervention
group. Although in our meta-analysis a significant antiemetic
effect was found when using spinal fentanyl at low doses in
the intervention group [Figure 3], the results of subgroup
analysis with this type of surgery show one of the limitations
of our study, since in this meta-analysis we did not consider the
influence of each particular type of surgery. It has been shown
that the addition of 25 ug of fentanyl to 10 mg of 0.5% HB
significantly prolonged the duration of complete analgesia, as
well as effective analgesia, thus reducing the need for an early
use of postoperative analgesics without an increase in adverse
effects due to administration of fentanyl in spinal anesthesia
during these type of surgeries.?>2

Several studies have shown the synergism and efficacy of opioid
and local anesthetics when used in combination, for the control
of PONV. Although in some cases, medication alone appears
to be similar in efficacy when used as individual agents; (2320281
the addition of opioids such as fentanyl to HB in spinal
anesthesia reduces latency, significantly prolongs duration
and improves the efficacy of analgesia, when compared to
bupivacaine alone.?®! Being an opioid, Fentanyl exerts its
effects when combined with opioid receptors in the dorsal
horn of the spinal cord and may have supraspinal action and
propagation. The addition of 12.5 Ug of fentanyl to 13 mg of
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0.5% HB for spinal anesthesia in cesarean section provides
good intraoperative treatment and significantly reduces the
demand for analgesics, producing minimal intraoperative and
postoperative side effects.??! Other systematic reviews have
been published in regards to the use of fentanyl in different
surgeries,?%3?! but we focused not only on cesarean section,
but also on other surgeries such as orthopedic surgery in the
lower limb, hysterectomy, and transurethral resection of the
prostate, to evaluate the effect of spinal fentanyl as an adjuvant

on the incidence of PONV and shivering.

Conclusions

The combination of HB and spinal fentanyl at doses of 10
to 15 ug significantly decreased PONV in patients who
received spinal anesthesia. Therefore, spinal fentanyl helps in
decreasing the incidence of postoperative nausea and vomiting.
Moreover, our results suggest a significant antiemetic effect
with spinal fentanyl at low doses. The criteria for spinal
anesthesia should be defined in future research, considering
the type of surgery.
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