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Abstract

Introduction: Intravenous fluid therapy is recommended in inter-
national guidelines to prevent the postoperative nause and vomit-
ing in children. But the proper amount of fluid therapy is not clear
yet. The aim of this observational study is to evaluate the effect of
intraoperative intravenous fluid administration on postoperative
vomiting in children after adenoidectomy, tonsillectomy and ade-
notonsillectomy.

Methods: 160 children, aged between 2-10 years, undergoing
elective adenoidectomy, tonsillectomy and adenotonsillectomy
under general anaesthesia were randomized to administration of
intraoperative infusions of low-volume (group 1=10 ml/kg/h) or
high volume (group 2=20/ml/kg/h) 0.9% NaCl solution. A standard-
ized anaesthesia protocol was performed. The vomiting and pain
scores of all patients were evaluated.

Results: The frequency of vomiting in patients who received lim-
ited fluid in group 1 was significantly higher than those in group
2 at first and 15" minute in post-anesthesia care unit (PACU). The
Children’s Hospital East Ontario Pain Scale (CHEOPS) scores at 1%
and 15" minutes of PACU were significantly higher in group 2 than
in group 1 (p=0.021, p=0.026) However, no significant difference
was found between the two groups regarding CHEOPS scores at
the further time-points.

Discussion and Conclusion: Our results suggest that intraopera-
tive administration of 0.9% NaCl solution at a rate of 20 ml/kg/ h
can be useful in reducing mild vomiting complaint in the postoper-
ative first and 15™ minutes in children undergoing adenoidectomy,
tonsillectomy, and adenotonsillectomy

Keywords: Adenotonsillectomy; children; intravenous fluid; post-
operative vomiting

Ozet

Amag: Cocuklarda postoperatif bulanti ve kusmayi 6nlemek icin, ulus-
lararasi kilavuzlarda intravendz sivi tedavisi dnerilmektedir. Fakat, sivi
tedavisinin uygun miktari hentz belli degildir. Bu gézlemsel calisma-
nin amacl, adenoidektomi, tonsillektomi ve adenotonsillektomi yapi-
lan cocuklarda intraoperatif intravendz sivi uygulamasinin postopera-
tif kusma Uzerine etkisini degerlendirmektir.

Gereg ve Yontem: Genel anestezi altinda elektif adenoidektomi, ton-
sillektomi ve adenotonsillektomi yapilacak, 2-10 yas arasi 160 ¢ocuk,
intraoperatif inflizyon uygulamasina gore, diistik volumli (grup 1=10
ml/kg/s) veya yiiksek voltimld (grup 2=20 ml/kg/s) 9%0.9 NaCl solUsyo-
nu olarak randomize edildi. Standart bir anestezi protokold uygulandi.
Tum hastalarin kusma ve agri skorlar degerlendirildi.

Bulgular: Anestezi sonrasi bakim Gnitesinde (PACU) birinci ve 15. da-
kikadaki kusma sikligi, kisith sivi alan grup 1 hastalarda grup 2 hasta-
lardan anlamli derecede yuksekti. Anestezi sonrasi bakim Unitesinde
(PACU) 1. ve 15. dakikada cocuk hastanesi dogu ontario agn olcedi
(CHEOPS) skorlari, grup 2'de grup 1'den anlamli yiksek bulundu
(p=0.021, p=0.026). Ancak, iki grup arasinda CHEOPS skorlaryla ilgili
daha sonraki zamanlarda anlamli bir fark bulunmadi.

Sonug: Sonuglarimiz, intraoperatif 20 ml/kg/saat % 0.9 NaCl solusyo-
nu uygulamasinin, adenoidektomi, tonsillektomi ve adenotonsillek-
tomi uygulanan ¢ocuklarda, postoperatif birinci ve 15. dakikalarda
hafif kusma sikayetini azaltmada yararl olabilecegini desteklemek-
tedir.

Anahtar Sozclikler: Adenotonsillektomi; cocuklar; intravendz sivi; pos-
toperatif kusma.
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denoidectomy and tonsillectomy are the most frequently

performed otorhinolaryngology operations in children.
1 Postoperative nausea and vomiting (PONV) are seen in 25-
30% of these patients, and this incidence may increase up to
80% in children under risk.>® PONV is the most critical and
common complication after adenoidectomy and tonsillec-
tomy and causes postoperative delay in the patient’s exit from
operation room.

Postoperative gastrointestinal dysfunction (PGD) is defined as
the inability to tolerate enteral foods postoperatively which
were well-tolerated before surgery.®! Ischemic, metabolic,
neurogenic, pharmacological or mechanical factors have been
reported to play role in the development of PGD, pathogen-
esis of which is unclear.”’ Generally accepted opinion is that
decrease in the perfusion of the microvilli and the develop-
ment of intestinal ischemia in the perioperative period due to
hypovolemia is the underlying mechanism. Nevertheless, the
intestinal ischemia improves within 3 days postoperatively.

The drugs used in antiemetic prophylaxis have many side ef-
fects, and they are often inadequate in preventing vomiting as
well as increasing the cost.? However, it is known that provid-
ing adequate hydration during the perioperative period can
prevent PONV. Although there are many studies on fluid ther-
apy in adults, the number of studies in children is limited.*! In
this study, we aimed to investigate the effect of fluid support
with 0.9% NaCl intraoperatively on the incidence of PONV in
children undergoing adenoidectomy, tonsillectomy or adeno-
tonsillectomy.

Materials and Method

This study was conducted with 160 children between 2-10
years of age who underwent elective adenoidectomy, tonsil-
lectomy, and adenotonsillectomy under general anesthesia,
American Society of Anesthesiology (ASA) I-ll, between Jan-
uary 1, 2018, and May 31, 2018. The study was approved by
the local ethics committee of our University (2017/1280). The
informed consent form was obtained from the parents of each
patient. Results from the power analysis based on a research of
Elgueta, M.F. et al." revealed that a minimum sample size of 77
cases in each group was required in order to obtain an effect
size of 20% (difference between vomiting rates) and power of
80% with a p value of less than 0.05. The study was designed
as a observational, randomized and double-blind study. This
trial was registered with ClinicalTrials.gov. (NCT03485443).

Children under antiemetic or opioid therapy preoperatively,
and those with drug hypersensitivity history, neurological
disease, diabetes mellitus, congestive heart failure, gastroe-
sophageal reflux or obesity were not included in the study.
Previous nausea-vomiting history, risk factors, and family his-
tory of PONV were questioned in all participants.

All children were premedicated with 0.3 mg/kg midazolam
orally 30 min before induction of general anesthesia. In the
operating room, after routine monitorization, general anes-
thesia was induced with 8% sevoflurane in 100% oxygen by

a face mask under spontaneous ventilation. Before tracheal
intubation, fentanyl 1pg/kg and rocuronium 0.6 mg/kg were
administered to all patients. Then, anesthesia was maintained
with 40% mixture of oxygen/nitrous oxide and 2% sevoflu-
rane.

The patients were randomized with the help of random num-
bers obtained by computer and were divided into two groups.
Group 1 consisted of patients to receive low volume (10 ml/
kg/h) of 0.9% NaCl and patients to receive high volume (20 ml/
kg/h) of 0.9% NaCl formed group 2. Patients and anesthesiol-
ogists were blinded to the group information where patients
were involved. All children were administered i.v. paracetamol
10 mg/kg for postoperative analgesia during anesthesia. The
residual neuromuscular blockade was reversed with a mixture
of neostigmine 0.04 mg/kg and atropine 0.02 mg/kg. 0.9%
NaCl solution infusion was stopped after tracheal extubation
and all children were transferred to post-anesthesia care unit
(PACU). Evaluation of nausea and vomiting was performed by a
four-point scale; 0: No nausea and/or vomiting, 1: mild nausea
and/or vomiting which does not require treatment, 2: nausea
and/or vomiting requiring treatment and 3: vomiting resistant
to antiemetic treatment. All children's retching efforts (nausea
and / or vomiting) was noted at the 1, 15", and 30", minutes
of PACU and at the 1%, 4™, and 6™ hours of clinical follow-up
by a researcher who was blind to the patient’s group informa-
tion. When vomiting was detected at any time, postoperative
vomiting was accepted as ‘positive’. Besides, antiemetic treat-
ment (i.v metoclopramide 0.15 mg/kg) was administered to
all patients with vomiting scale score =2 points. No child was
allowed to take intravenous or oral fluid in the PACU. The chil-
dren who participated in the study were evaluated in PACU for
postoperative complications.

Trained PACU nurses evaluated the pain severity of all children
according to the Children’s Hospital East Ontario Pain Scale
(CHEOPS) (Table 1).1 Also, CHEOPS scores of all children were
recorded at the 1%, 15%, and 30" minutes of PACU and at the
1%, 4%, and 6™ hours of clinical follow-up by a researcher who
was blind to the patient’s group information. When CHEOPS
score was determined =8 points, T mg/kg meperedine was
administered. In patients who did not develop any surgical
complication, oral intake was allowed 6 hours after surgery.

Statistical analysis

The Kolmogorov-Smirnov test was used to assess the nor-
mality of distribution in numeric variables. For the numeric
variables that were normally distributed, the comparison be-
tween two groups was conducted by independent sample
t-test and descriptive statistics was presented as the meanz*-
standard deviation. For the numeric variables that were not
normally distributed, the comparison between two groups
was conducted by Mann-Whitney U test and descriptive sta-
tistics were presented as median (interquartile range). To an-
alyze the categorical data, the Chi-square test was used and
descriptive statistics were presented as frequency (%). The
logistic regression with a forward stepwise variable selection
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Table 1. Modified Children’s Hospital of Eastern Ontario Pain Scale (CHEOPS)

Score 0 1 2

Cry No cry Crying, moaning Scream

Facial Smiling Neutral Grimace

Verbal Positive statement Negative statement Suffering from pain
Torso Neutral Variable, taot, upright Streched

Legs Neutral Kicking Streched, continuous move

Table 2. Demographic data

Group 1 (10 ml kg™ h) Group 2 (20 ml kg™ h) p
(n=80) (n=80)
Sex n (%)

Male 51 (63.7%) 52 (65%)

Female 29 (36.3%) 28 (35%) L)
Age (year) (meanzsd) 5.4+23 5.6+2.5 0.543
Weight (kg) median (IQR) 19(11.5) 18.7 (9) 0.921
Height (cm) 111.2+£19.4 112.2+20.6 0.641
Surgery n(%)

Adenoidectomy 56 (70%) 56 (70%)

Tonsillectomy 4 (5%) 2 (2.5%) 0.683

Adenotonsillectomy 20 (25%) 22 (27.5%)

Duration of the surgery (min.) (meanzsd) 41+16.6 40.8+15.6 0.870
Total fluid (ml) median (IQR) 110 (98.8) 255 (207) 0.001
Fasting time (hour) (meanzsd) 8.8+1.6 9.2+1.7 0.219

IQR: interquartile range

was used to predict vomiting. A p value of less than 0.05 was
considered as statistically significant.

Results

A total of 160 children (n=103, 64% male) were included in
the study and were randomized into two groups. Each group
consisted of 80 children. There was no difference between the
two groups in terms of demographic data (Table 2). 85% of the
children who participated in the study were older than 3 years
of age. The proportion of children older than 3 years was sim-
ilar between the two groups (86% vs 83%, p=0.825). The most
frequently performed surgical operation was adenoidectomy
(70%) (Table 2). The study groups were similar in terms of the
type of surgery performed (p=0.683). In addition, the duration
of surgery was comparable between the groups (p=0.870).
The mean fasting time of whole study population was 9.0+1.6
hours and that of the two study groups was similar (Table 2).

28% (n=45) of the children who participated in the study had
vomiting at any time postoperatively. The frequency of vomit-
ing was in patients who received limited fluid in group 1 was
significantly higher than those in group 2 (29/80 vs. 16/80,
p=0.022) (Figure 1). In addition, only 7 (4.3%) children in the
whole study sample required antiemetic treatment due to
vomiting.
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No ¥ Yes

Figure 1. Comparison of the vomiting rate of both study groups at
any time.

In the evaluation of vomiting in PACU according to time, at the
first minute in PACU, we observed that the rate of mild vom-
iting-not requiring treatment, vomiting requiring treatment,
vomiting resistant to antiemetic treatment were higher in
group 1 compared to those in group 2 (17.5%, 2.5% and 1.3%
vs. 8.8%, 2.5%, and 0%, respectively). Besides, in both groups,
only mild-no treatment required was observed at the 15"
minute, and vomiting rate was higherin group 1 than in group
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Figure 2. Comparison of nausea and vomiting severity between
groups according to time-points.
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Figure 3. CHEOPS scores of the study groups according to time-points.

2 (22.5% vs. 5%, p=0.001, Figure 2). In addition, there was no
significant relation between nausea-vomiting and gender in
both study groups (p=0.624 and p=0.519 for groups 1 and 2,
respectively). In the PACU, 84.4% of the children did not ex-
perience any problem. 11 children had agitation, 9 had sore
throat, 2 had bronchospasm, 2 had epistaxis and 1 had cough
complaint during PACU follow-up.

The CHEOPS score was =8 points in 86.9% (n=139) of all chil-
dren at any time, and the difference in CHEOPS scores of the
two groups was not statistically significant (p=0.061). The
median (IQR) CHEOPS scores at 1°t and 15" minutes of PACU
were significantly higher in group 2 than in group 1 [1°* and
15" minutes are 4 (3) points and 3 (4) v.s 2 (3) points and 3
(3) points, p=0.021 and p=0.026, respectively). However, no
significant difference was found between the two groups re-
garding CHEOPS scores at the further time-points (Figure 3).

According to logistic regression analysis, the patient's age
older than 3 years (OR=4.372, Cl 1.127-16.955, p=0.033)
and the CHEOPS score =8 points (OR=3.996, Cl 1.35-11.827,

Table 3. Results of logistic regression analysis for vomiting

Parameters Vomiting (n=160)

OR (95% CI) p
Age (=3 years) 4.372(1.127-16.955) 0.033
CHEOPS (=8) 3.996 (1.35-11.827) 0.012
Groups (20 ml kg™) 0.361 (0.168-0.776) 0.009

Cl: Confidence interval; CHEOPS: Children’s Hospital East Ontario Pain Scale.

p=0.012) were independent factors to increase nausea-vomit-
ing, while intraoperative 20 ml kg™ fluid administration (group
2) (OR=0.361, Cl 0.168-0.776, p=0.009) was independently re-
lated with decrease in nausea-vomiting (Table 3). Moreover,
gender, body weight, type of surgery, duration of surgery (=30
min) and fasting time (>8 hours) did not have a significant ef-
fect on nausea-vomiting.

Discussion

In this observational study, we demonstrated that i.v fluid sup-
plement (20 ml/kg/h 0.9% NaCl) administered intraoperatively
in children undergoing adenoidectomy and/or tonsillectomy
is useful in reducing the mild vomiting complaints in the first
15 minutes after surgery. Postoperative nausea-vomiting has
been reported in 25-30% of children undergoing surgery and
this incidence increases up to 80% in children at risk.?* In ac-
cordance with the literature, we observed the rate of PONV in
28.1% of our study population.

Different results have been reported in the literature on PONV
and intraoperative fluid administration in adults and children
because the volume and content of the fluid and the time of
administration were different in each study. In addition, dif-
ferent types of surgical procedures and different opioid treat-
ments might have resulted in different outcomes.” In adults
who will undergo thyroidectomy, administration of 30 ml/kg
sodium lactate fluid has not been shown to reduce the inci-
dence of PONV and it has been stated that antiemetic treat-
ment is still needed. In another study conducted with adults,
it was reported that the administration of 20 ml/kg isotonic
electrolyte fluid for 30 minutes before the surgical procedure
in patients undergoing short ambulatory surgery under gen-
eral anesthesia had no effect on postoperative nausea-vomit-
ing at the post-op 30" minute, 60" minute and at discharge.”

Unlike adults, it has been reported that intraoperative addi-
tional fluid administration in children is generally useful in
preventing PONV.*' Total body fluid (TBF), extracellular fluid
(ECF) and metabolism rates of children are higher than adults.
B0 Therefore, the prolonged duration of fluid restriction and
insensible fluid loss in children cause hypovolemia more fre-
quently and in a shorter time than in adults.”! Consequently,
children are more risky than adults in terms of PONV develop-
ment. In children undergoing strabismus surgery which bears
a higher risk for vomiting, the administration of ringer lactate
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solution at a rate of 30 ml/kg has been shown to reduce the
frequency of PONV during postop first 24-hour.'” However,
another study reported that i.v hydration or home hydration
for 24 hours after adenoidectomy did not reduce PONV."'? In
our study, the rate of vomiting up to postop first 15™ minute
was found to be less frequent in children who received in-
traoperative 0.9% NACI at a rate of 20 ml/kg/h compared to
those who received 10 ml/kg/h. However, it was remarkable
that most of the PONV detected in the group 1 who received
0.9% NACI at low volume was in the form of nausea and/or
mild vomiting not requiring treatment. In addition, there was
no difference between the groups regarding the need for
antiemetic treatment.

In studies showing that intravenous fluid replacement reduces
the incidence and severity of PONV, some mechanisms have
been proposed to explain this benefit.>”# It has been reported
that high volume fluid supplementation in the perioperative
period increases the intravascular volume and maintains in-
testinal mucosal perfusion.®#”'3 In 60 patients undergoing
major surgery, it was shown that intestinal perfusion was main-
tained with perioperative colloidal fluid treatment, and the
rate of intestinal hypoperfusion, revealed by gastric tonome-
try evaluation, decreased from 56% to 7%.'Y However, there
are also publications which suggest that the administration of
excess volume (30 ml/kg) may lead to undesirable side effects.
0517 |n our study, we did not detect any problems in the post-
operative period due to the fluid volume administered. How-
ever, the volume of fluid we administered to children in group
2 (20 ml/kg/h) was less than the amount of ‘excess volume’ (30
ml/kg/ h) defined in the literature. We think that the low vom-
iting rate in the early postoperative period (in the first 15 min),
especially in the higher fluid volume group (group 2), may be
related to the maintenance of intestinal perfusion.

Preoperative prolonged fasting period and overnight fluid
restriction may cause unwanted side effects in children.?'® In
particular, hypoperfusion and ischemia of the intestinal mu-
cosa may cause PONV.23519 [t js also known that PONV has a
strong association with antidiuretic hormone (ADH), which is
released in the postoperative period.” In our study, although
we did not make a specific evaluation on the mechanism of
PONV development, the mean fasting period of both groups
was about 9 hours. Our result was slightly longer than the
fasting time recommended by the guidelines. But, the lack of
any significant difference between that of groups made the
groups similar in terms of these risk factors.

In 2014 PONV guidelines, four independent risk factors for
PONV development were defined in children; >30 min of
surgery, patient age >3 years, history of PONV and surgery for
strabismus.® To reduce PONV, it is recommended to avoid gen-
eral anesthesia, preferential use of propofol infusion, avoiding
nitrous oxide and volatile anesthetics, keeping the periopera-
tive period as short as possible and adequate hydration.® The
risk factors for PONV in our study population were that general
anesthesia was applied to all children who participated in our

study, the duration of surgery was >30 min, and 85% of the
children were older than 3 years of age. However, since the
study groups were similar concerning these risk factors, the
children in both groups were under similar PONV risk. How-
ever, the most frequent risk factor for PONV in children en-
rolled in our study was that the majority of the children were
older than 3 years of age and the CHEOPS score was =8 points.
We found that the incidence of PONV was less in patients who
received i.v fluid supplementation in higher volume (20 ml/
kg//h) intraoperatively. However, PONV was not related with
gender, body weight, type and duration of surgery.

If the pain is not relieved adequately in the postoperative
period, vomiting occurs frequently after short ambulatory
surgical procedures.** Therefore, in our study, 86.6% of the
children with CHEOPS score >8 points at any time in the PACU
were treated with i.v. meperidine (1 mg/kg). In addition, all
patients received i.v. paracetamol 10 mg/kg during anesthesia
for postoperative analgesia purpose. It is also known that the
opioids used to decrease the postoperative pain by acting on
the chemoreceptor trigger zone while increasing the risk of
PONV.B! Although the groups were similar in terms of mepere-
dine treatment usage, we observed that the CHEOPS score at
the first 15" min was higher in group 2 compared to group 1.
Eventually, we think that the high fluid volume given in the in-
traoperative period was helpful in reducing the development
of PONV in the postoperative period in group 2 despite more
severe pain with high CHEOPS scores.

Drugs used to prevent PONV after ambulatory surgeries in-
crease operating costs." In our study, although we found
that 0.9% NaCl, given in a rate of 20 ml/kg/h in the intraop-
erative period, was beneficial in reducing PONV development
in the early postop period, the rate of antiemetic treatment
use was not different between the two groups. Therefore, we
do not think that the intraoperative administration of higher
supplemental fluid volume (20 ml/kg/ h) in children can be an
alternative treatment to antiemetic treatments in preventing
PONV.

There were some limitations of our study. Firstly, although all
participants underwent standard general anesthesia, the lack
of anesthesia duration records was a limitation of the study.
Secondly, in our study, 15% of the children were younger than
3 years of age. CHEOPS scores, which we used for vomiting
scoring and pain assessment, might not provide adequate as-
sessment, especially in young children.

In conclusion, our results suggest that intraoperative admin-
istration of 0.9% NaCl solution at a rate of 20 ml/kg/h can be
useful in reducing mild vomiting complaint in the postopera-
tive first 15 minutes in children undergoing adenoidectomy,
tonsillectomy, and adenotonsillectomy
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