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Abstract

Postoperative nausea and vomiting (PONV) are significant clinical problems associated with patients” unpleasant
experiences and potential complications such as dehydration and electrolyte imbalances. In the search for effec-
tive methods of alleviating PONV, increasing attention is paid to the therapeutic properties of ginger. This review
aims to summarize the current state of knowledge regarding the effect of ginger on reducing PONV. Analysis
of conducted clinical studies suggests that ginger may be an effective agent in alleviating PONV after surgeries.
Many of these studies indicate the beneficial effects of ginger, particularly when used in combination with co-
nventional antiemetic drugs. Due to differences in methodology and inconclusive results in some studies, more
research is needed to confirm these results and establish optimal doses and routes of administering ginger in
clinical practice.
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Introduction

Postoperative nausea and vomiting (PONV) is a clini-
cally significant complication that manifests within the first
24 hours post-surgery performed under general anesthesia
and can last for more than 3 days. While considered an ad-
verse effect of general anesthesia and a complication of surgi-
cal procedures, the exact causes of PONV are still not fully un-
derstood. It is known that the frequency of PONV is influenced
not only by general anesthesia itself, but also by comprehen-
sive perioperative patient care and various risk factors. PONV
risk factors include female gender, history of motion sickness,
history of PONV, non-smoking, prolonged anesthesia and the
post-operative use of opioids [1]. PONV can occur in 20-30%
of patients after surgeries [1-3]. The type of procedure also
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influences the frequency of PONYV, e.g. after laparoscopic sur-
gery it varies between 40% and 70% of patients [2, 4-5]. The
use of volatile anesthetics during anesthesia and patient’s age
(< 50 years) can also increase PONV frequency. Apfel classified
risk factors according to their association with the severity of
PONV frequency (Table 1) and estimated the risk of PONV
occurrence in patients with specific risk factors (Table 2) [6].
Although it can be helpful, the Apfel scale does not include
many other PONV risk factors. Due to the complexity of the
issue, anesthesiologists are unable to predict the occurence
of PONV in any patient group. Nevertheless, the role of medi-
cal staff should not be underestimated because consideration
of risk factors during selection of anesthetic drugs can reduce
PONV episodes [6].

Table 1. PONV risk factors classified based on EbM and clinical significance (Apfel scale) [6]

Risk factors

Clinical significance

Certain and of

particular clinical significance

female gender “Farr
non-smokers ++
history of PONV or motion sickness ++
general anesthesia compared to regional anesthesia GFaFaF
anesthesia with isoflurane, sevoflurane, desflurane, nitrous oxide ++
prolonged anesthesia ++
the use of opioids post-operation ++

Certain, but clinically less

significant neostigmine

pyridostigmine

young age and ASA 1 or 2 status

surgery
Conflicting data
gastric tube

anesthesiologist’s experience

Insufficient data pain

change of body position

Debunked

obesity (Body Mass Index)
menstrual cycle, anxiety and personality

Table 2. Simplified PONV risk scale [6]

Risk factor ‘ Points

Total number of points

Female 1
Nonsmoker 1
History of PONV or motion sickness 1
Postoperative opioids 1

‘ Percentage frequency of PONV

0 10%
1 20%
2 40%
3} 60%
4 80%
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The consequences of PONV include dehydration, electro-
lyte imbalance, cardiac arrhythmias, bleeding, hematomas,
delayed wound healing, wound dehiscence, gastric content
aspiration, esophageal rupture, subcutaneous emphysema
or bilateral pneumothorax [1]. These complications reduce
patients’ quality of life, delay recovery and prolong the hos-
pital stay [1-2]. Delayed hospital discharge also generates
additional duties for medical staff and increases healthcare
costs. Additionally, it was been estimated that PONV prolongs
the stay in the post-anesthesia care unit by approximately
25 minutes [1].

Materials and methods

This review was based on literature available online in the
PubMed database. Emphasis was placed on articles written
in English and published from the year 2000 onward. The lit-
erature was selected to provide the broadest perspective on
the topic and draw consistent conclusions. We used keywords

“ginger”, “PONV”, “postoperative nausea and vomiting”, “gen-
eral anesthesia” and “antiemetic drugs”.

Results and discussion

We found 66 studies and excluded 35 for the following
reasons: lack of full text (n = 1), unrelated topic (n = 22), not in
English language (n = 2), lack of placebo group (n =4), summa-
ry of a study already included in our review (n = 2), published
before 2000 (n = 4). Following the initial search, we selected
31 studies that met our criteria.

Are antiemetic drugs the best option we
can offer?

The most common methods to reduce the risk of PONV
include regional anesthesia, the use of propofol, and antiemet-
ic drugs e.g. 5-HT3 receptor antagonists, antihistamines, anti-
parkinsonian drugs, anticholinergic drugs, promethazine and
butyrophenones [2-3, 7]. To increase the effectiveness of ther-
apy it is common clinical practice to combine antiemetic drugs
that have different mechanisms of action [7]. Unfortunate-
ly, the above-mentioned drugs are associated with adverse
effects e.g. excessive drowsiness, hypotension, dry mouth,
dysphoria, hallucinations and extrapyramidal symptoms (e.g.
dystonia, akathisia) [3]. Additionally, metoclopramide may
cause headaches and diarrhea, while ondansetron may lead
to transient elevation of liver transaminases [2]. Another dis-
advantage of synthetic antiemetic drugs is the necessity to
use additional medications to alleviate adverse effects, lead-
ing to prolonged hospital stays and increased costs of care [4].

5-HT3 antagonists (e.g. ondansetron) are most commonly used
as prophylaxis on account of their higher efficacy in reducing
the frequency of PONV compared to traditional antiemetic
drugs like droperidol or metoclopramide. Due to numerous ad-
verse effects the routine use of antiemetic drugs is not recom-
mended, particularly in patients without PONV risk factors [7].
Additionally, the use of 5-HT3 antagonists is associated with
higher treatment costs, prompting the search for relatively
cheaper, widely available solutions with minimal adverse ef-
fects and drug interactions. Therefore, there is growing inter-
est in herbal medicines and non-pharmacological methods [4].

Biological properties of ginger

Ginger (Zingiber officinale) has been used in Chinese and
Iranian medicine for over 2000 years. Its unique properties
allow for various applications, including the alleviation of
gastrointestinal discomfort (primarily nausea and vomiting)
as well as of symptoms caused by motion sickness, chemo-
therapy or gynecological interventions [3, 8-9]. One study has
shown that compounds found in ginger root have antioxidant
effects on free radicals that cause vomiting [4]. Additionally,
ginger exhibits antagonistic effects on cholinergic (M3) and
serotonergic (5-HT3 and 5-HT4) receptors, which is important
in preventing PONV [10]. The main antiemetic substances
found in ginger are gingerols and shogaols. Experimental stud-
ies revealed that 6-shogaol, 6-gingerol and zingerone inhibit
the vomiting-inducing signal pathway in the afferent neurons
of the vagus nerve through the suppression of 5-HT recep-
tors, with 6-shogaol being the most potent inhibitor. The rela-
tive proportions of gingerols and shogaols are also important
for ginger’s effectiveness [11]. 8-gingerol is a 5-HT3 receptor
antagonist in the ileum and 6-gingerol has been shown to
enhance gastrointestinal transport [7]. Another mechanism
includes the action of 6-, 8-, and 10-gingerols and 6-shogaol
on the 5-HT3 receptor ion channel complex by binding to its
modulatory site [9]. Galanolactone exhibits antiemetic effects
through competitive antagonistic action on 5-HT3 receptors
in the ileum [2, 7]. Besides its proven biological effects, it is
important to emphasize that ginger is relatively inexpensive,
widely available and its use is not associated with adverse ef-
fects [4, 7, 11].

Oral ginger

Montazeri et al. investigated the impact of ginger on
PONV intensity. Authors divided patients randomly into an
experimental group (received 4 capsules containing 250 mg
of ginger 1 hour before surgery) and a control group (received
4 placebo capsules 1 hour before surgery). They reported that
the frequency of nausea in the experimental group was low-
er at 2 and 6 hours post-operation compared to the placebo



group [12]. However, the difference at 2 hours post-operation
was only slightly significant (p = 0.05). There were no distinct
differences between both groups in the intensity of vomiting
at any time point.

Albooghobeish et al. demonstrated the difference in the
presence of PONV (p = 0.001) between two groups after lap-
aroscopic cholecystectomy [4]. The intervention group re-
ceived two 500 mg and one 250 mg capsules containing dried
Ginger rhizome extract and the control group received 3 pla-
cebo capsules. The mean severity of nausea (measured using
the Visual Analog Scale) in the intervention group changed
from 7.92 + 1.28 to 0.33 £ 0.67, while in the control group
they changed from 8.00 + 1.20 to 2.11 + 1.55. Additionally,
patients in the group receiving ginger capsules vomited less
frequently and the use of antiemetic drugs was significantly
lower than in the placebo group (p = 0.001).

Soltani et al. investigated nausea intensity and vomiting
frequency at 0, 4, 8, 16 and 24 hours after laparoscopic chol-
ecystectomy [10]. One group of patients received 500 mg of
ginger orally 1 hour before surgery, while another group re-
ceived 4 mg of ondansetron i.v. before the operation ended.
Nausea intensity was significantly lower in the ginger group
(except at 16 hours post-operation, Figure 1). However, the
vomiting frequency did not differ between the groups.

Bameshki et al. demonstrated that oral ginger is effective
in decreasing the severity of PONV after laparoscopic chole-
cystectomy [13]. One hour before surgery, the intervention
group received 2 capsules containing 250 mg of ginger, while
the control group received 2 placebo capsules. The severity
of nausea distinctly changed in both groups (p = 0.001), how-
ever was lower in the ginger group (p = 0.078), with statisti-
cally relevant differences at 2 hours (p = 0.034) and 12 hours
(p = 0.043). Although the incidence of vomiting was higher in
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the placebo group at 2 and 12 hours post-surgery, the number
of vomiting episodes was statistically almost equal between
both groups (p > 0.05).

Sedigh et al. investigated the effectiveness of ginger in
preventing PONV after eye surgery [14]. The severity of nau-
sea was lower in Group A (received 1 g of ginger 1 hour before
the procedure) compared to Group B (received a placebo one
hour before the procedure) immediately after recovery from
anesthesia, as well as 15 minutes, 30 minutes and 2 hours af-
ter recovery (p < 0.05). Additionally, the incidence of vomiting
also was significantly lower in the ginger group B (p < 0.05).

Beiranvand et al. administered ginger to reduce PONV
among patients undergoing upper and lower limb surgery [15].
The intervention group received 4 ginger capsules 250 mg
each, while the control group received 4 placebo capsules
2 hours before surgery. The intervention group had signifi-
cantly lower incidence and severity of PONV at various time
points after surgery compared to the placebo group (p <0.05).

Sihombing et al. demonstrated that although adding
ginger extract to beverages during the perioperative period
significantly reduced the frequency of postoperative nausea
(PON), it did not influence the frequency of postoperative
vomiting [11]. Hewitt and Watts compared 6 trials measur-
ing the effectiveness of varying doses of ginger powder in re-
ducing PONV [5]. Evidence supporting the efficacy of 1-1.5 g
doses is limited. Additionally, they suggested that there is no
strong evidence supporting the use of either lower (< 1 g) or
higher (> 1.5 g) doses of ginger powder. The authors noted
that analysed studies had methodological flaws, thus their
findings should be interpreted cautiously.

Aromatherapy with ginger oil

Hosseini and Adib-Hajbaghery [2]
showed that the severity of nausea

2.5

1.5

0.5

highly depends on the type of surgery
and the presence of antiemetic inter-
vention (p < 0.001). Authors compared
open versus laparoscopic nephrec-
tomy and also ginger essence versus
placebo. Patients were divided into

&— cinger 4 groups (open surgery + ginger es-

sence; laparosco + ginger essence;
=l ondansetron ;ap Py + ging ’

open surgery + placebo; laparoscopy
+ placebo), with two groups receiving
ginger essence (two drops of ginger
essence applied on gauze attached to
the patients’ collars) reapplied every

Figure 1. The differences in nausea severity between the groups studied

by Soltani et al. [10]

Vertical axis — nausea severity measured using the Visual Analogue Scale (average scores);

horizontal axis — hours after surgery

30 minutes for two subsequent hours.
The mean nausea severity was reduced
in both groups receiving ginger essence
versus groups with placebo, but also
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ginger essence showed higher effectiveness in patients after
open nephrectomy than laparoscopic. The vomiting episodes
were 2.92 + 0.70 (open nephrectomy + placebo) versus 0.16 +
0.37 (open nephrectomy + ginger essence). Additionally, the
vomiting episodes were 6.0 + 1.33 (laparoscopic nephrecto-
my + placebo) versus 1.39 + 0.78 (laparoscopic nephrectomy
+ ginger essence) (Figure 2).

Adib-Hajbaghery and Hosseini [16] demonstrated that in-
haling ginger essence has a positive effect on PONV after ne-
phrectomy. The mean nausea intensity in the treatment group
at the four subsequent time points was distinctly lower than
in the control group (p < 0.001). Additionally, the differences
regarding the number of vomiting episodes experienced by
the treatment and control groups were statistically significant
(p < 0.001). Sforza et al. [17] used ginger oil to treat nausea
and vomiting after breast augmentation surgery. Participants
received three drops of ginger oil (110 mg Z. officinale) or
3 drops of a placebo oil placed on their laryngeal mask be-
fore insertion in the larynx. The results showed that using gin-
ger oil had a significant influence on PONV (F(1, 18) = 73.05,
p < 0.001). The mean PONV score was 1.70 * 0.48 and 4.20
+0.79 and the mean VAS score was 5.0 £ 1.63 and 5.9 £ 2.33
for the experimental group and control group, respectively. In
their systematic review,

Arslan and Celik compared the effectiveness of ginger
aromatherapy versus placebo in PONV prevention. One study
revealed that an oil mixture (containing ginger essential oil)
and pure ginger oil reduced antiemetic consumption and the
frequency of PONV [1]. Additionally, they reported that 7 out
of 8 studies confirmed the antiemetic properties of orally ad-
ministered ginger, while in 1 study no significant difference
was found. In a study by Lee and Shin the experimental group
received 0.3 ml of pure ginger essential oil inhalation after
abdominal surgery, while the control group received a saline
inhalation [18]. Nausea and vomiting scores were significantly

lower in the experimental group. Additionally, the nausea and
vomiting scores decreased distinctly in the first 6 hours after
ginger essential oil inhalation.

Karaman et al. found a statistically significant difference
in the nausea scores at 15 minutes (p = 0.00), with 2 drops of
ginger and lavender essential oils outperforming rose oil and
pure water [19]. Marsh et al. administered a custom blend
of essential oils (including ginger) to the intervention group,
which exhibited a statistically significant decrease in the need
for antiemetics (by 22%; p = 0.05) [20]. Additionally, the total
doses of antiemetics administered during the study period
were significantly diminished (21%; p < 0.05).

Kiberd et al. reported that a blend of ginger, lavender,
mint and spearmint aromatherapy had a non-significant effect
on PONV in children compared with the control group [21].
However, the authors acknowledged that their pilot study had
methodological flaws, which should be addressed.

Ginger combined with other drugs

Mandal et al. reported that the ginger-ondansetron com-
bination (2 capsules with 0.5 mg ginger powder + 4 mg ondan-
setron i.v.) was significantly more effective than ondansetron
alone (2 placebo capsules + 4 mg ondansetron i.v.) in prevent-
ing PONV [3]. Tavlan et al. concluded that a ginger-dexameth-
asone combination was not more effective than dexametha-
sone alone in preventing PONV among patients undergoing
thyroidectomy [7].

Gynecological surgeries

Eberhart et al. found no notable differences between the

1%t ginger group (300 mg of ginger powder), the 2" ginger
group (600 mg of ginger powder) and placebo group in terms
of nausea, vomiting or the need for antiemetic medication fol-
lowing gynecological laparoscopy [22].

O R N W A~ U1 O N 00 O

—4&— lapara + ginger
=l lapara + saline
=—f— open + saline

Apariman et al. administered 3 cap-
sules of ginger to patients 1 hour
prior to gynecological laparoscopy,
while the control group B received
3 capsules of placebo. Ginger was ef-
fective in preventing nausea and it
reduced vomiting within 6 hours post-
-operation (close to statistical signifi-
cance) [23]. The effect of ginger pow-
openr+Eingen der on PONV was measured following
major open gynecologic surgery and
gynecological laparoscopy [24-25]. The

authors observed statistically signif-

Figure 2. Changes in nausea mean scores in the groups studied by Hosseini et al. [2]

Vertical axis — nausea mean scores, horizontal axis — hours after surgery

icant differences in nausea between
both the ginger (1 g of ginger powder)
and placebo groups. Nausea incidents



and intensity were reduced in the ginger group. Additionally,
the incidence and frequency of vomiting were lower in the
ginger group, although the authors noted that these differ-
ences were not statistically significant [25].

Meta-analyses

In their systematic review and meta-analysis, Wang et al.
reported that aromatherapy decreased the intensity of PON
(standardized mean difference (SMD): -0.93, 95% Cl: -1.64
to -0.22; p = 0.010) [26]. However, the reduction in episodes
of vomiting was not statistically significant (SMD: -0.81, 95%
Cl: -1.98 to 0.37; p = 0.180). Although the subgroup analysis
confirmed the effectiveness of ginger essence in PON man-
agement, due to considerable statistical heterogeneity and
potential biases within studies, these findings should be in-
terpreted cautiously. Arruda et al. explored the role of herbal
medications, including ginger, in reducing PONV after laparo-
scopic or open obstetric/gynecological surgeries [27]. They
reported a statistically distinct reduction in vomiting (relative
risk [RR] 0.57; 95% confidence interval [CI] 0.38 to 0.86) and
nausea (RR 0.69; 95% Cl 0.50 to 0.96) with ginger compared to
placebo. Additionally, the results suggested a statistically not
significant reduction in the need for rescue pain medication in
the ginger group compared to placebo.

According to Griffiths et al. it is doubtful whether ginger
has any influence on the number of women experiencing in-
traoperative nausea during cesarean section under regional
anesthesia [28]. Lu et al. reported that ginger reduces PON
but does not cause any statistically significant difference in
postoperative vomiting, combined rate of PONV and an-
tiemetic drug use [28]. Therefore, the authors concluded that
well-designed and rigorously conducted trials are needed to
confirm the association between ginger intake and the risk of
PONV.

Zhao et al. demonstrated that both ginger powder and
ginger oil supplementation were effective in reducing the use
of antiemetics and the intensity of nausea [29]. Ginger oil was
superior to other forms of ginger treatment for the prophy-
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laxis of postoperative vomiting (POV). Despite reducing the in-
tensity of PON, ginger preparations did not show any obvious
advantages in reducing the frequency of PON incidents.

Toth et al. reported that ginger had a significant effect
on reducing the severity of PONV (p = 0.019) and the results
suggest that ginger reduces both the incidence of PONV
and the demand for antiemetic medications [30]. Zhu et al.
reported that ginger significantly outperformed placebo in
terms of nausea severity, the percentage of rescue antiemet-
ic use and the incidence of nausea and vomiting during the
6-hour postoperative period (for nausea severity: RR = 0.68,
95% Cl = 0.55-0.85, p < 0.001; for rescue antiemetic use: RR =
0.78,95% Cl = 0.42-1.44, p = 0.43) [31]. The ginger group had
a significantly decreased incidence of nausea in comparison
to the preventive antiemetic group. Neither the frequency of
vomiting nor the percentage of rescue antiemetic drug usage
showed any appreciable variations.

Chaiyakunapruk et al. concluded that a fixed dose of >1 g
of ginger powder is more effective than placebo in preventing
PONV [32].

Not all published studies confirm the effectiveness of gin-
ger in reducing PONV. Further clinical research is needed to
validate ginger’s effectiveness, establish its optimal dose and
route, and to develop precise recommendations for its use in
clinical practice.
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