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Abstract

Aim: Since tonsillectomies and/or adenoidectomies performed in the pediatric age group under general anesthesia
have a high rate of postoperative nausea and vomiting (PONV), the practice of using prophylactic antiemetic drugs
is common. This study aimed to compare the benefits of systemic administration of a low dose of inj.
methylprednisolone 1 mg/kg with inj. metoclopramide 0.15 mg/kg IV for the prevention of PONV in children
undergoing adenotonsillectomy.

Methodology: In this study, the files of children undergone adenotonsillectomy from August 2015 to January 2018
in our hospital were analyzed retrospectively. 408 children aged 4-12 years were included in the study. Patients
who were given methylprednisolone 1 mg/kg IV as premedication were placed in Group P, and patients who
received metoclopramide 0.15 mg/kg were grouped as Group M. Effects on PONV, vomiting episodes, oral intake
time, postoperative analgesic requirement, postoperative respiratory complications, and drug side effects were
recorded.

Results: Vomiting rates between 1-4 hrs (late period) were 11.0% in Group M (n = 22); It was 3.8% (n = 8) in Group
P. In the late period, a significant difference was found between the two groups in terms of nausea and vomiting (p
=0.02, p = 0.07, respectively). In Group M, the incidence of respiratory complications was also higher in the
postoperative period compared to Group P. Postoperative acetaminophen requirement increased significantly in
group M compared to Group P (p = 0.006).

Conclusion: Prophylactic use of a single dose of methylprednisolone 1 mg/kg IV during the preoperative period was
more effective in reducing the incidence of late postoperative vomiting compared to metoclopramide and led to
earlier tolerance of oral intake. In addition to its anti-inflammatory properties and antiemetic effects, low-dose
methylprednisolone is also useful for prevention of respiratory complications.
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1. Introduction

The most common surgical procedures in pediatric
patients worldwide are tonsillectomy and/or
adenoidectomy. ! Postoperative nausea and vomiting
(PONV) is a common cause of morbidity in children
and increased length of hospital stay. PONV is defined
as nausea and/or vomiting seen in the first 24 hours
after the operation.?

It is reported that PONV is seen in as much as 60-70%
of the patients, when no antiemetic is administered in
tonsillectomy operations performed in the pediatric
age group.® In addition to prolonging the time to
discharge from the hospital after the scheduled
tonsillectomy, PONV has also been shown to lead to
increased risk of bleeding, aspiration of stomach
contents, dehydration, and electrolyte disturbances.
Since it is more common in children, a prophylactic
antiemetic is widely used as premedication in children.

Tonsillectomies and/or adenoidectomies in children
may also cause a higher incidence of respiratory
complications varying between 1.4 and 5%.*
Perioperative steroids may decrease pharyngeal
swelling and the risk of airway compromise.

Glucocorticoids have been used as antiemetics in
cancer patients who received chemotherapy for the
first time. These have been used in laparoscopic and
gynecological surgery in adults, and in children
undergoing tonsillectomy and strabismus surgery. The
mechanism of action of steroids is not known exactly;
it is advocated that these exert their antiemetic effect
by inducing prostaglandin antagonism and endorphin
release, reducing the transformation of 5-HT3 in the
brain.5

There are many studies in the literature showing that
postoperative edema and pain decreased after tonsil
surgery and increased oral intake due to the antiemetic
and anti-inflammatory properties of glucocorticoids.®
However, data on the safety of prophylactic
dexamethasone are not conclusive.’

Methylprednisolone has been shown to be more
effective than dexamethasone in treating acute
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respiratory diseases. It can quickly and effectively
control airway inflammation, relieve spasm, thus
shortness of breath and wheezing. The effect of
methylprednisolone on the respiratory tract appears to
be superior to dexamethasone and has been
recommended as a first-line treatment for acute
respiratory symptoms.® However, there are no studies
comparing the use of methylprednisolone with other
antiemetics  for PONV  prophylaxis  after
adenotonsillectomy in children. The main purpose of
this study was to evaluate the effects of systemic
administration of low-dose methylprednisolone on the
prevention of PONV in  children after
adenotonsillectomy and  potential  respiratory
complications in children with tonsillectomy, when
compared to metoclopramide.

2. Methodology

In this retrospective study, patient record files of all
children with ASA | and ASA I, aged between 4-12
years, who underwent adenotonsillectomy at our
hospital from 1 August 2015 to 31 January 2018, were
analyzed. Noting the past history of use of antiemetics,
steroids, antihistamines, or psychoactive drugs in 24
hours prior to surgery, the children allergic to the drugs
used and who had previously had a history of PONV
were excluded from the study. The study was approved
by Istanbul Yeni Yuzyil University Ethics Committee
(The number is 2018/4 dated 2 April 2018 Informed
consent was not obtained due to the retrospective
nature of the study.

In our hospital, solid food intake is restricted 6 hours
before as routine preoperative preparation of all
children before anesthesia. Clear fluids are allowed till
2 hours. Vascular access was performed in all patients.
After the first entry into the operating room,
midazolam 0.05 mg/kg IV was given for
premedication, and standard monitoring (heart rate,
noninvasive blood pressure, and pulse oxygen
saturation) was applied. Anesthesia was induced with
inj. fentanyl 1 pg/kg and inj. propofol 2 mg/kg IV.
After the administration of rocuronium 0.6 mg/kg 1V,
endotracheal intubation was performed. Anesthesia
was maintained with 60% N20- 40% O2 and 2-4%
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sevoflurane. All children were infused maintenance
dose of 1/3 isodex (3.33% dextrose + 0.3% sodium
chloride solution) before the start of surgery and during
anesthesia.

While the dissection technique was used for palatine
tonsils, adenoidectomies were performed with
Beckman curette.

The patients were divided into two groups. Group P
patients received low-dose methylprednisolone (1
mg/kg) 1V as premedication and patients in Group M
received inj. metoclopramide 0.15 mg/kg (maximum
10 mg) IV. When the surgery was over, the stomach
contents of all children were evacuated with the help
of an orogastric catheter prior to extubation. Inj.
neostigmine 0.05 mg/kg and atropine 0.02 mg/kg IV
were administered to reverse the neuromuscular block
before extubation.

All children received standard monitoring in the
postoperative  anesthesia care unit (PACU
Postoperative follow-up of the patients was planned in
two periods as ‘early’ and ‘late period’. Patients were
followed up in the PACU for the first 1 hour - the ‘early
period’; the next 3 hours they were followed in the
ward - the ‘late period’. The frequency of PONV was
recorded.

After extubation, the pain was evaluated at 0 and 15
min and at 1st, 2nd, and 4th hours by Wong-Baker
Faces pain score. In terms of post-op analgesia,
acetaminophen (1.5 ml/kg, 1V) was used when score
was > 6. Analgesic consumption was recorded in the
postop period. The patients were given a soft diet
during their stay in the hospital, and intravenous fluids
continued until adequate nutrition was provided. Time
to oral intake was recorded.

The incidence of postoperative  respiratory
complications e.g., severe hypoxemia (oxygen
saturation < 70%), oxygen desaturation (71%-90%),
reintubation, upper-airway obstruction, the need of
continuous positive airway pressure via anesthesia
machine, the need of bronchodilators or supplemental
oxygen) between the two groups, was recorded.
Besides, postoperative bleeding and drug side effects
(fever, headache, redness, urticarial etc.) were
recorded. The operation time was noted.

2.1. Statistical analysis
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Statistical analysis was performed using SPSS
(Statistical Package for Social Sciences) for Windows
16.0. The parametric data were presented as mean +
standard deviation (mean £ SD), non-parametric data
as median (25% -75%), at least-most, and n (%
Parametric data were compared with Student's t-test.
Non-parametric data were analyzed with Man
Whitney-U, chi-square, or Fisher's chi-square tests.
Intra-group comparisons were performed by the paired
Student t-test. p < 0.05 was considered significant.

3. Results

The demographic data of the patients and operations of
the patients is given in Table 1. There was no
statistically significant difference between groups
regarding age, gender, ASA scores, weight, and
operation time. The comparative frequency of
postoperative nausea alone, or nausea + vomiting in
both groups is shown in Table 2. There was no
significant difference between the groups in terms of
both nausea and vomiting within the first hour after the
operation. We compared frequency of vomiting
between 1-4 hours (late period); it was 11.0% (n = 22)
in Group M, and 3.8% (n = 8) in Group M. The
incidence of nausea was observed in 8 (4%) in Group
M; and 21 (10.0%) patients in Group M during this
period. Significant differences were found between the
two groups in terms of both nausea and vomiting in the
‘late period’ (p = 0.02, and p = 0.07 respectively

In Table 3, data about pain scores, time to oral intake,
and the need for additional analgesia or the
interventions required are listed. The acetaminophen
requirement was significantly higher in Group M
compared to Group P (p = 0.006). The time to oral
intake was 3.11 + 0.60 hrs in Group M and 1.88 + 0.78
hrs in Group P (p = 0.002). The difference was
statistically significant. As seen in Table 4, there was a
significant difference between the two groups in the
presence of side effects. However, in Group M,
extrapyramidal findings were not observed in any
patient. No postoperative bleeding was reported in any
of our patients. Statistical significance was found
between the two groups in terms of respiratory
complications, (Table 5), being more common in
Group M than in Group P patients. Fifteen patients in
Group M developed severe hypoxemia requiring
intervention (p = 0.043).
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Table 1: Demographic data and operation knowledge

Parameters
N (female/male) 208 (120/88) 200 (108/92) 0.430
Age (year) 7.08 £ 2.64 6.60 £ 2.56 0.297
Body weight (kg) 21.14£9.25 20.71 £ 7.47 0.732
Operation time (min) 31.54 +12.95 31.22 +10.77 0.528

Group M = Metoclopramide group; Group P = Methylprednisolone group; * p < 0.05

Table 2: Frequency of PONV

Vomiting Early (0-1 h)

e Once 24 (11.5%) 28 (14%) 0.463

e Multiple 3 (1.5%) 7 (3.4%) 0.339
Vomiting Late (1-4 h)

e Once 8 (3.8%) 22 (11.0%) *0.07

e  Multiple 1 (0.05%) 9 (4.3%) *0.02
Nausea Early (0-1 h)

e Once 33 (16.5%) 45 (21.6%) 0.209

e  Multiple 11 (5.5%) 20 (9.6%) 0.136
Nausea Late (1-4 h)

e Once 8 (4.0%) 21 (10.0%) *0.02

e  Multiple 1 (0.5%) 13 (6.3%) *0.002

PONV = postoperative nausea / vomiting. Group M = Metoclopramide group; Group P = Methylprednisolone group; * p < 0.05

Table 3: Postoperative Wong-Baker Faces rating scale, acetaminophen consumption and oral intake time

Group M

Variable (n = 208)

Wong-Baker Faces pain rating score

Post-op 15 min 5.58 £+ 2.61 4.96 +2.53 0.181
Post-op 1st hour 4.77 +1.48 2.66+£0.70 0.007*
Post-op 2 hours 3.22 £ 0.66 2.44 +0.52 0.008*
Post-op 4 hours 2.88£0.33 1.77 £ 0.66 0.003*
Acetaminophen consumption (ml/kg) 442 +151 2.28+0.48 0.006*
Time to oral intake (hrs) 3.11+0.60 1.88 +0.78 0.002*

Group M = Metoclopramide group; Group P = Methylprednisolone group; * p < 0.05

the prevention of PONV and respiratory

1. Discussion complications in children after adenotonsillectomy.
In this study, we retrospectively evaluated the 1.1 PONV

benefits of low dose (1 mg/kg) methylprednisolone in
comparison to metoclopramide in our institution for
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Nowadays, the development of better surgical
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Table 4: Comparative drug side effects

Side effects E:]r:u;og (?]rZUZ%(;

Dizziness 8 (3.8%) *0.007
Drowsiness 15 (7.2%) *<0.001
Fatigue 8 (3.8%) 0 *0.007
Fever 0 8 (4.0%) *0.003
Facial flushing 0 6 (3.0%) *0.013
Headache 8 (3.8%) 9 (4.5%) 0.808
Bleeding 0 o

Group M = Metoclopramide group; Group P = Methylprednisolone group; * p < 0.05

Table 5: Comparative respiratory complications and interventions

Parameter Group M Group P
(n = 208) (n =200)

Severe hypoxemia (oxygen saturation < 70%) (n) 15 6 *0.043
Oxygen desaturation (saturation 71%-90%) (n) 25 7 *0.001
Reintubation (n) 0 0
Upper-airway obstruction (n) 15 6 *0.043
Bradycardia (n) 2 0 0.240
Continuous Positive Airway Pressure (n) 15 6 *0.043
Salbutamol by inhalation (n) 15 6 *0.043
Supplemental oxygen (n) 40 13 *<0.001

Group M = Metoclopramide group; Group P = Methylprednisolone group; * p < 0.05

techniques, as well as the introduction of new
anesthetic drugs and modern anesthesia devices, have
reduced the frequency of many peri-operative
complications. However, the occurrence of PONV has

still not been entirely controlled.® About 30% of all
patients  undergoing surgery have PONV.1°
Metoclopramide is one of the oldest drugs widely used
as an antiemetic.!* Its antiemetic efficacy has been the
subject of many recent studies.!*® It hastens the
gastrointestinal transit time, which results in a reduced
incidence of PONV.1

The most commonly used prophylactic drugs for
PONV are steroids. These are the most researched
drugs for the prevention of PONV because of their low
cost and low side effects.’® Intravenous
metoclopramide has been found to have a similar effect
to 5-HT3 receptor antagonists for early PONV.®
Methylprednisolone is a readily available drug with a
large number of preparations. Methylprednisolone,
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which is known for its anti-inflammatory activity, has
been shown to be used in the prophylaxis of vomiting
in many studies in both adults and children.!” Our
study is important in this regard, as it demonstrates the
efficacy of methylprednisolone in preventing vomiting
after adenotonsillectomy operations.

In his study, Weren M. demonstrated that the
prophylactic use of methylprednisolone and
dexamethasone in late-term PONV was more effective
than a placebo, and steroids were more effective than
early PONV prevention in the prevention of late
PONV.18

In our study, the frequency of PONV in children with
tonsillectomy was compared during early and late
periods. Although similar results were detected in
group M and group P in the early period,
methylprednisolone provided acceptable prophylaxis
of PONV in the late period. Our data demonstrate that
low dose methylprednisolone resulted in a significant
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reduction in the number of patients suffering from
PONV within the 1-4 h when compared to
metoclopramide.

Ise et al. in their study on children taking cancer
chemotherapy, found methylprednisolone as the most
effective antiemetic in preventing nausea and vomiting
(89%), followed by domperidone (51%) and
metoclopramide (17%).%°

The use of 1 mg/kg methylprednisolone alone in
children before tonsillectomy was found to have the
same effect in reducing PONV incidence and episodes
during PACU (early period) and the ward (late period)
follow-up without additional antiemetics.

1.2. Respiratory complications, pain and, oral
intake time

Metoclopramide has been reported to cause acute
dystonic reactions with concomitant respiratory failure
as a result of airway obstruction.?2?* The risk of
dyskinesia and extrapyramidal symptoms is not very
high with metoclopramide. But the higher the dose, the
higher the risk.??

In our study, metoclopramide was used at the
recommended dosage ranges of 0.1 mg/kg IV, to a
maximum of 10 mg.’

Adenotonsillar surgery may cause laryngopharyngeal
injury, resulting in inflammation due to surgical
techniques. This can lead to glottic or supraglottic
narrowing, which manifests as stridor, or respiratory
distress after surgery. Glucocorticoids have potent
anti-inflammatory  properties,”® besides  having
analgesic effects. As seen in Table 5, our study
demonstrates that respiratory complications were
significantly less in the methylprednisolone group
compared with the metoclopramide group. Pain is also
considered a risk factor in the presence of PONV, as
stress can induce nausea.?* PONV prophylaxis as well
as the pain relief feature of the chosen drug is therefore,
important.

A single dose of methylprednisolone has been shown
to cause 24-hour analgesia.® We found that
preoperative low-dose methylprednisolone improves
pain scores, reduces analgesic requirements, provides
earlier oral fluid intake, and improves postoperative
swallowing and time to oral intake. The results can be
related to the reduction of local edema and pain-
reducing anti-inflammatory effects of
methylprednisolone.
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1.3.

Extrapyramidal symptoms, especially acute dystonic
reactions, are the most common side effects of
metoclopramide.?® In our study, there were twelve
patients in Group M, who experienced transient
drowsiness or dizziness, and all symptoms resolved
without treatment. No patient in our study develop
extrapyramidal symptoms.

The most common side effect of the
methylprednisolone has been flushing of the face,
fever, a metallic taste, and headache. The long-term
administration of corticosteroids is definitely
associated with adverse events.

Drug side effects

In our study, fever in the postoperative period was
noted in six patients in Group P. Headache was noted
in 45% vs. 3.80% in the Group M and Group P
respectively (p = 0.808). The percentage of facial
flushing in Group P was 3%, while in Group M it was
not seen in any patient (p = 0.013). The symptoms
resolved without any treatment.

The fact that all operations were performed by the
same surgical team using the same method and high
number of cases are the strengths of the study. The
results are consistent with the literature. Since the
study was planned retrospectively, the most important
limitation is that not all factors affecting the results
may have been completely excluded.

2. Conclusion

We conclude that the single preoperative dose of 1
mg/kg methylprednisolone 1V can reduce the
frequency of late postoperative nausea/vomiting better
than the use of metoclopramide. Its antiemetic effects,
in addition to the analgesic properties, make it
particularly useful for respiratory complications.
Although single-dose corticosteroids are safe to use,
further studies should be performed with longer
follow-up.
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