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Abstract: The dose of propofol for pediatric sedation during radiologic tests has been proposed as an
equation of 0.75 + 0.14 × age (months) + 45.82 × body surface area (m2) based on results in a previous
study. We compared this equation and the conventional dosing strategy for sedation in children
undergoing radiologic tests. An amount of 180 children scheduled for magnetic resonance imaging
(MRI) were randomized to experimental and control groups. The initial induction dose of propofol
calculated using the equation was administered in the experimental group. In the control group,
children received 1 mg/kg of the initial induction dose of propofol. Then, 0.5 mg/kg of the additional
dose was followed to induce sedation in both groups. When awake or moving, a rescue injection of
0.5 mg/kg propofol was given. The total induction dose was more significant in the experimental
group. The number of injections for induction in the experimental group was lesser. The dose and
number of rescue injections in the experimental group were significantly less. The equation for the
induction dose of propofol in a previous study could achieve quick induction of sedation and prevent a
rescue injection during sedation. However, caution is needed when using the equation.

Keywords: children; propofol; radiological examination; sedation

1. Introduction

Sedation is required to facilitate various kinds of medical diagnoses or treatment
procedures performed to reduce anxiety and secure the cooperation of patients. Children,
especially, often need sedation because they have poor cooperation and a high-stress
level [1,2]. Due to their anatomical and physical characteristics, children are vulnerable to
side effects of sedatives, such as airway obstruction, apnea, and hypotension. For successful
completion of procedures without the side effects of sedatives, an appropriate selection of
sedatives and determination of dosage are crucial [3,4].

Radiologic tests such as computed tomography (CT) and magnetic resonance imaging
(MRI) have characteristics different from other procedures for pediatric sedation. Children
undergoing radiologic tests must be separated from their caregivers and stay in a machine
for quite an extended period. The level of sedation for radiologic tests should be deep
enough for children to keep motionless throughout tests to obtain accurate radiologic
images [5]. Because radiologic tests do not cause pain, analgesics such as opioids are not
required for sedation. Considering those characteristics of radiologic tests, the type and
dosage of the sedative should be chosen [6–8].

Propofol has the advantages of rapid onset and recovery. It is widely used for seda-
tion in children [9–12]. The dose of propofol has been proposed for pediatric sedation in
previous studies [13,14]. However, the dose of propofol was presented without considering
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the characteristics of the children. In children, propofol’s pharmacokinetics and pharma-
codynamics differ from those in adults. They are affected by the physical factors of being
children, such as age and body surface area [15–19]. Furthermore, clinical research about
the dose of propofol only for radiologic tests is rare.

We have performed regression analysis using medical records of successful pediatric
sedation without the side effects of propofol for radiologic tests in our previous study [20].
The results of that study have shown that the induction dose of propofol is affected by
age and body surface area of children. The induction dose (mg) of propofol was proposed
as ‘0.75 + 0.14 × age (months) + 45.82 × body surface area (m2)’ based on a regression
equation. Clinical studies are needed to evaluate the effect and safety of that equation.
We hypothesized in the present study that the administration of doses calculated with
formulas derived from the previous study [20] would result in fewer complications, the
number of additional administrations, and doses. The present study aimed to compare
the dose of propofol calculated with the equation proposed in the previous study with the
conventional dose of propofol for sedation in children undergoing radiologic examinations.

2. Materials and Methods
2.1. Study Population

This prospective, randomized controlled study was performed in a single tertiary
hospital. Informed consent was taken from all children’s parents after obtaining approval
from the Institutional Review Board of Severance Hospital, Yonsei University Health
System (approval number: 4-2017-0088). This study was registered at 26 August 2017
in http://cris.nih.go.kr (registration number: KCT 0002428)”. Children between 1 and
12 years of age with ASA physical status I or II who underwent sedation for an MRI scan
with an expected scan duration of <30 min were enrolled in this study. Patients with known
respiratory or cardiac disease, neurologic deficits, upper respiratory infection, an anomaly
of the airway, and those who received analgesics or sedatives within the previous 24 h were
excluded from this study.

2.2. Pediatric Sedation Protocol

No premedication was administered before the imaging test. Before arrival in the
MRI room, a 24-gauge cannula was inserted into the dorsum of the hand. Dextrose
or saline was connected. Upon arrival in the MRI room, all children were monitored
with an electrocardiogram, a pulse oximeter, a non-invasive blood pressure device, and
capnography. Vital signs, including non-invasive blood pressure, heart rate, and end-tidal
CO2, were recorded for five minutes throughout the study. They were randomly assigned
to the experimental and control groups according to a computerized, randomized table.
Allocations were concealed in sequentially numbered, sealed, opaque envelopes. When
the patient entered the room, oxygen was administered at 3–5 L through the facial mask.
For children assigned to the experimental group, the initial induction dose of propofol
(mg) was calculated using the equation of 0.75 + 0.14 × age (months) + 45.82 × body
surface area (m2). Body surface area was defined as (height (cm) × weight (kg)/3600)1/2.
After the initial induction dose of propofol, 0.5 mg/kg of an additional induction dose
was followed at 30 s intervals until a Ramsay sedation score of 4–5 was achieved. Once
the Ramsay sedation score reached 4–5, an MRI scan was started. Anesthetic dosing was
limited to propofol boluses, and no infusions were used for both groups. If there was a
movement of the children after the MRI scan was started, a rescue injection of propofol at
0.5 mg/kg was given at 30 s intervals until a Ramsay sedation score of 4–5 was achieved.
The initial induction dose of propofol for children assigned to the control group was
1 mg/kg according to the Korean Pediatric Sedation Guideline (https://pedianesth.or.kr/
board/list.html?num=1180&code=docu03, accessed on 26 August 2017). The process after
injection of the initial induction dose was the same as in the experimental group. The
time propofol was injected and the dose of propofol was recorded during the study period.
The total induction dose was defined as the dose of propofol injected to achieve a Ramsay
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sedation score of 4–5 at the beginning of sedation. Except for an independent researcher
who prepared and administered the initial induction dose of propofol, other sedation
providers and children were blinded to the group the patient was assigned to. Side effects
of propofol included hypotension, bradycardia, and arterial desaturation. Hypotension
and bradycardia were defined as a decrease of 30% or more from the initially measured
value. Arterial desaturation was defined when SpO2 was less than 95%. After the MRI scan
ended, children were sent to the recovery room and monitored with an electrocardiogram,
a pulse oximeter, a non-invasive blood pressure device, and capnography. Recovery time
was assessed as the time from entering the recovery room until children showed a Ramsay
sedation score of 1 or 2. Children were discharged when they showed an Aldrete score of
>8 points.

2.3. Statistical Analysis

The primary outcome was to evaluate the incidence of complications (%) between
the two groups. Considering that the incidence of respiratory side effects was 23% after
the use of propofol in a previous study [20], the sample size was determined by assuming
that complications would be decreased by 15% when propofol was administered using
the propofol dosage formula proposed in the previous study. We calculated that 90 pa-
tients would be needed for each group (experimental group and control group) to achieve
an α = 0.05 and a power of 0.80 with a dropout from a study of 10%. Thus, the total
sample size was 180 patients. The secondary outcome was defined as the difference in
the total dose of propofol, the number of times added during the examination, and the
difference in additional propofol dose. Statistical analyses were performed using IBM
SPSS Statistics, version 25.0 (IBM Corp., Armonk, NY, USA). The normality of data was
tested by the Shapiro–Wilk test and the Kolmogorov–Smirnov test. All data are expressed
as a number (%) or median (IQR). Data were compared between the two groups using
the Chi-square test, Fisher’s exact test, or the Mann–Whitney U-test as appropriate. The
Bonferroni correction performed multiple testing corrections. Statistical significance was
defined at p < 0.05.

3. Results

A total of 180 children undergoing MRI scans were enrolled in this study. Two children
in the control group were excluded from statistical analysis because of incidental obstruction
and removal of intravenous catheters. (Figure 1.) There was no significant difference in
demographic characteristics of children such as age, sex, height, weight, or × body surface
area (m2) between the two groups (Table 1). Underling disorders of children for MRI scans
are shown in Table 2, with neurologic disorders being the most common. In all children, a
Ramsay’s sedation score of 4–5 was achieved and maintained throughout the MRI scan.
The total induction dose in the experimental group was significantly higher than that in the
control group (40.5 (30.8–51.3) mg vs. 34.0 (27.5–45.0) mg, p-value = 0.011). However, the
total propofol dose mg/kg in the experimental group was significantly lower than that in
the control group (2.8 (2.4–3.4)) mg/kg vs. 3.0 (2.0–3.0) mg/kg, p-value = 0.001) (Table 3).
However, the rescue dose was significantly lower in the experimental group than in the
control group (0.0 (0.0–17.3) mg vs. 14.0 (0.0–24.5) mg, p-value = 0.032). The total dose
administered during the MRI scan was not significantly different between the two groups.
The number of injections for induction was significantly lower in the experimental group
than in the control group (2.0 (1.0–2.0) vs. 3.0 (2.0–3.0), p-value = 0.0001). The number of
rescue injections in the experimental group was also significantly lower than that in the
control group (0.0 (0.0–1.0) vs. 1.0 (0.0–2.0), p-value = 0.005). The radiologic test’s duration
of sedation, recovery time, and side effects of propofol were not significantly different
between the two groups. Recovery time was less than 30 min in all children except for
one child in the experimental group and three in the control group. Arterial desaturation
occurred in one child of the experimental group due to airway obstruction and two children
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of the control group due to aspiration and airway obstruction. All children experiencing
arterial desaturation recovered without interrupting the MRI scans.
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Table 1. Demographic characteristics of children undergoing sedation for MRI scan.

Control Group
(n = 88)

Experimental Group
(n = 90) p-Value

Age (month) 31.0 (21.0–49.0) 39.5 (25.0–51.5) 0.121
Sex (male/female) 54/34 55/35 0.972

Weight (kg) 13.8 (10.4–16.4) 14.6 (11.9–16.0) 0.429
Height (cm) 90.0 (80.0–99.9) 95.0 (83.0–102.0) 0.118

BSA (m2) 0.58 (0.48–0.67) 0.61 (0.52–0.68) 0.215

Values are presented as a number (%) or median (IQR). BSA, body surface area (m2).
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Table 2. Underlying diseases of children undergoing sedation for MRI scan.

Control Group
(n = 88)

Experimental Group
(n = 90) p-Value

Neurologic disorder 57 (64.8%) 55 (61.1%) 0.613
Seizure disorder 20 16

Anatomical malformation 16 22
Tumor 11 10

Vascular disease 6 2
Shunt related problem 2 -

Trauma 2 5
Genetic disorder 15 (17.0%) 9 (10.0%) 0.169

Delayed development 11 9
Anorectal anomaly 2 -
Down syndrome 2 -

Ophthalmologic disorder
(Tumor or mass) 4 (4.5%) 6 (6.7%) 0.747 *

Orthopedic disease
(Fracture or malformation) 2 (2.5%) 5 (5.6%) 0.444 *

Others 10 (11.4%) 15 (16.7%) 0.309
Values are presented as a number (%). * The p-value was calculated by Fisher’s exact test.

Table 3. Outcome measures of children undergoing sedation during the radiologic examination.

Control Group
(n = 88)

Experimental Group
(n = 90) p-Value

Total induction dose (mg) 34.0 (27.5–45.0) 40.5 (30.8–51.3) 0.011
Total induction dose (mg/kg) 3.0 (2.0–3.0) 2.8 (2.4–3.4) 0.001

Number of injections for induction 3.0 (2.0–3.0) 2.0 (1.0–2.0) 0.0001
Rescue dose (mg) 14.0 (0.0–24.5) 0.0 (0.0–17.3) 0.032

Number of rescue injections 1.0 (0.0–2.0) 0.0 (0.0–1.0) 0.005
Total dose of propofol (mg) 47.0 (33.5–64.5) 49.5 (34.8–66.5) 0.823
Duration of radiologic test

(minutes) 25.0 (20.0–31.0) 25.0 (20.0–31.0) 0.908

Duration of sedation (minutes) 33.0 (27.0–43.0) 35.0 (28.8–45.0) 0.450
Recovery time (minutes) 9.0 (1.0–15.0) 10.0 (2.0–17.0) 0.349
Side effects of propofol 2/86 1/89 0.619

Values are presented as a median (IQR) or a number (%).

4. Discussion

In this randomized prospective study, we compared the initial induction dose of
propofol calculated by the equation of 0.75 + 0.14 × age (months) + 45.82 × body surface
area (m2) proposed in our previous study with the conventional induction dose (1 mg/kg)
for pediatric sedation during radiologic tests [12,21]. The total induction dose was more
significant when the initial induction dose was calculated using the regression equation
proposed in our previous study compared to the conventional induction dose. In contrast,
the number of injections for induction, rescue dose, and the number of rescue injections
were reduced in the experimental group. However, the total dose of propofol, recovery
time, and side effects were not significantly different between the experimental group
(initial induction dose was administered based on the equation) and the control group
(initial induction dose was the conventional induction dose).

The determination of the proper sedative dose of propofol is essential to achieve sedation
without complications during radiologic tests in children. Too high a dose of propofol can
lead to complications such as hypotension, airway obstruction, and apnea. A too low dose of
propofol cannot achieve enough of a level of sedation for radiologic tests. Thus, calculating
the amount of propofol for pediatric sedation can be a challenge for clinicians [22,23]. The
equation calculating the initial induction dose of propofol used in the present study has been
proposed in our previous survey after performing a retrospective regression analysis of doses
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of propofol administered for CT or MRI scan [20]. However, clinical research studies have not
been performed to verify that equation’s effectiveness or safety.

In the experimental group, the total induction dose was significantly higher, and when
analyzed per weight, the experimental group had a statistically lower dose than the control
group. The number of additional injections for induction was fewer than those in the control
group. The total induction dose used in this study was a combination of the initial induction
dose calculated by the equation and the additional dose administered until a Ramsay sedation
score of 4–5 was achieved. Compared to the control group, the initial dose calculated using
the equation in the experimental group was more significant enough to induce sedation and
reduce additional administration for the induction of sedation. In other words, more than
50% of experimental group subjects were sedated with the dose calculated by the equation,
and the imaging test could be started. This indicates that the equation can guide physicians
in determining the induction dose of propofol to achieve the proper level of sedation for
radiologic tests more appropriately than when using a dose calculated by the weight.

The equation used in the experimental group yielded an initial induction dose of
propofol for pediatric sedation based on age and BSA. It is known that there is a difference
in dose depending on age. However, few studies have calculated the dose by substituting
age as a number like weight [24]. BSA is the external surface of the body expressed
in square meters (m2). It represents the relationship between height and weight, thus
providing a more accurate guide to the maturity of body organs and metabolic rate, which
are essential factors in drug absorption, distribution, metabolism, and excretion. Using the
BSA to determine drug dosages may allow physicians to select doses suitable for individual
characteristics. The experimental group’s initial induction dose was chosen based on the
children’s age, height, and weight. However, the conventional induction dose for the
control group was based solely on the children’s weight. The induction dose calculated by
the equation reflected various characteristics of children. This might be one of the reasons
why the number of injections for induction was decreased when the equation was used to
calculate the initial induction dose.

The rescue dose and the number of rescue injections were less when the initial induc-
tion dose calculated by the equation was used than when the conventional induction dose
was used. The initial induction dose calculated by the equation can reduce the number of
rescue injections of propofol to maintain the level of sedation during radiologic tests. It
can prevent the possibility of interruption of radiologic tests due to the consciousness or
movement of children, meaning that more accurate images can be obtained continuously.
Imaging tests are necessary to diagnose and determine the severity of a disease. In the case
of MRI, the accuracy of the image is poor, even with the slightest movement of the patient.
Pictures can be taken without interruption and provide accurate information about the
patient’s current state. Physicians also can save their time and efforts by injecting propofol.
This was because the initial induction dose of propofol calculated by the equation was
more significant than the conventional dose. When a large amount of propofol is injected,
the effect of propofol can last longer. In this study, there was no propofol infusion because
MRI scans lasted about 25 min. If the duration of radiologic tests was longer or if propofol
was infused, the result of rescue injections could be different.

This study’s recovery time and side effects of propofol were not significantly different
between the experimental and control groups. This was because the total dose of propofol
was not significantly different between the two groups. Incidences of adverse events were
lower than those in previous studies [20]. Except for four children in the two groups, all
children recovered from the sedation within 30 min. There were no side effects other than
transient arterial desaturation in three children in the two groups. In the control group, it is
possible that because 1 mg/kg of the initial induction dose was less than that in previous
studies, the initial induction dose was 1–2 mg/kg [25,26]. In the experimental group, it
might be because the equation calculating the initial induction dose was based on data on
the induction dose from successful pediatric sedation cases without complications. The
formula used in this study presents larger induction doses than the 1 mg/kg suggested
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in the existing guideline. The conventional approaches require stopping the examination
and additional administration with a small dose. With the formula in the present study,
sedation succeeds with a small number of administrations. Side effects from large doses
also did not occur. However, since a large induction dose of propofol calculated by the
equation is administered, physicians should be careful when sedating children vulnerable
to propofol’s side effects.

This study was conducted on children undergoing MRI scans. Characteristics of
sedation for MRI scans can affect the results of the investigation. An MRI scan does not
induce pain. Sedation for MRI scans does not need an analgesic effect. To obtain accurate
images, children should keep motionless during MRI scans. Even a tiny movement can
interfere with the MRI test. However, children do not need to cooperate with a physician.
Therefore, applying the results of this study to children undergoing sedation for other
procedures or examinations with different characteristics requires caution.

This study has several limitations. First, this study enrolled children aged between 1
and 12 years. Results of this study should only be applied to children aged one year or older.
Further research is needed on children under the age of one. Second, this study excluded
children with respiratory or cardiac disease, neurologic deficits, upper respiratory infection,
or airway anomaly. These children can be vulnerable to the side effects of propofol. The
results of this study may be different for these children. Thus, physicians should be careful
when applying the results of this study to these children excluded from this study. Third,
we used the Ramsay sedation score to monitor the level of sedation. There was no objective
device for evaluating the level of sedation, such as an EEG monitor in an MRI room.

5. Conclusions

In children undergoing sedation for an MRI scan, the initial induction dose of propofol
calculated by the equation of 0.75 + 0.14 × age (months) + 45.82 × body surface area
(m2) can decrease the number of injections for induction and rescue doses. The calculated
dose by formula can reduce the number of injections compared to a standard 1 mg/kg
weight-based dosing. Compared to the conventional method, this advantage could allow
the radiologic examination to continue without interruption, delaying recovery, or causing
side effects. However, due to a sizeable total induction dose, the physician should be
careful when using the equation to calculate the induction dose for pediatric sedation.

Author Contributions: Conceptualization: J.-Y.M., H.-M.L., J.-R.L. and H.-J.B.; data curation: H.-M.L.,
H.-J.N. and J.-Y.M.; project administration: J.-Y.M., H.-M.L., J.-R.L. and H.-J.B.; methodology: H.-M.L.,
H.-J.N. and J.-R.L.; investigation and formal analysis: H.-M.L. and J.-R.L. writing—original draft:
J.-Y.M. and H.-J.B., writing—review and editing: J.-Y.M. and H.-J.B. All authors agree to meet the
current International Committee of Medical Journal Editors (ICMJE) criteria for authorship. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by a grant from the Korea Health Technology R&D Project
through the Korea Health Industry Development Institute (KHIDI), funded by the Ministry of Health
& Welfare, Republic of Korea (grant number: HI16C0793).

Institutional Review Board Statement: This clinical trial was approved by Severance Hospital,
Yonsei University Health System (approval number: 4-2017-0088).

Informed Consent Statement: Informed consent was obtained from all subjects’ parents involved in
the study. The authors declare that this report does not contain personal information that could lead
to identifying the patient(s). The authors declare that they obtained written informed consent from
the patients and/or volunteers included in the article. The authors also confirm that the personal
details of the patients and/or volunteers have been removed.

Data Availability Statement: The datasets used and analyzed during the current study are available
from the corresponding author upon reasonable request.

Conflicts of Interest: The authors declare that they have no competing interest. The sponsors had no
role in the study’s design, execution, interpretation, or writing.



J. Clin. Med. 2022, 11, 5076 8 of 8

References
1. Lei, H.; Chao, L.; Miao, T.; Ling, L.S.; Ying, P.Y.; Han, P.X.; Bo, X.Y. Serious airway-related adverse events with sevoflurane

anesthesia via facemask for magnetic resonance imaging in 7129 pediatric patients: A retrospective study. Pediatr. Anesth. 2019,
29, 635–639. [CrossRef] [PubMed]

2. Mongodi, S.; Ottonello, G.; Viggiano, R.; Borrelli, P.; Orcesi, S.; Pichiecchio, A.; Balottin, U.; Mojoli, F.; Iotti, G.A. Ten-year
experience with standardized non-operating room anesthesia with Sevoflurane for MRI in children affected by neuropsychiatric
disorders. BMC Anesthesiol. 2019, 19, 235. [CrossRef] [PubMed]

3. Jung, S.M. Drug selection for sedation and general anesthesia in children undergoing ambulatory magnetic resonance imaging.
Yeungnam Univ. J. Med. 2020, 37, 159. [CrossRef] [PubMed]

4. Cravero, J.P.; Blike, G.T. Review of Pediatric Sedation. Anesthesia Analg. 2004, 99, 1355–1364. [CrossRef] [PubMed]
5. Zhu, X.; Ye, J.; Bao, Z.; Luo, X.; Zhu, Q.; Shang, S.; Weiqiang, D.E.; Xia, W. Benefits of Silent DWI MRI in Success Rate, Image Quality,

and the Need for Secondary Sedation During Brain Imaging of Children of 3–36 Months of Age. Acad. Radiol. 2020, 27, 543–549.
[CrossRef]

6. Hubbard, A.M.; Markowitz, R.I.; Kimmel, B.; Kroger, M.; Bartko, M.B. Sedation for Pediatric Patients Undergoing CT and MRI. J.
Comput. Assist. Tomogr. 1992, 16, 3–6. [CrossRef]

7. Malviya, S.; Voepel-Lewis, T.; Eldevik, O.; Rockwell, D.; Wong, J.; Tait, A. Sedation and general anaesthesia in children undergoing
MRI and CT: Adverse events and outcomes. Br. J. Anaesth. 2000, 84, 743–748. [CrossRef]

8. Arthurs, O.J.; Sury, M. Anaesthesia or sedation for paediatric MRI: Advantages and disadvantages. Curr. Opin. Anesthesiol. 2013,
26, 489–494. [CrossRef]

9. Vardi, A.; Salem, Y.; Padeh, S.; Paret, G.; Barzilay, Z. Is propofol safe for procedural sedation in children? A prospective evaluation
of propofol versus ketamine in pediatric critical care. Crit. Care Med. 2002, 30, 1231–1236. [CrossRef]

10. Machata, A.-M.; Willschke, H.; Kabon, B.; Kettner, S.C.; Marhofer, P. Propofol-based sedation regimen for infants and children
undergoing ambulatory magnetic resonance imaging. Br. J. Anaesth. 2008, 101, 239–243. [CrossRef]

11. Chidambaran, V.; Costandi, A.; D’Mello, A. Propofol: A Review of its Role in Pediatric Anesthesia and Sedation. CNS Drugs 2015,
29, 543–563. [CrossRef]

12. Bassett, K.E.; Anderson, J.L.; Pribble, C.G.; Guenther, E. Propofol for procedural sedation in children in the emergency department.
Ann. Emerg. Med. 2003, 42, 773–782. [CrossRef]

13. Skokan, E.G.; Pribble, C.; Bassett, K.E.; Nelson, D.S. Use of Propofol Sedation in a Pediatric Emergency Department: A Prospective
Study. Clin. Pediatr. 2001, 40, 663–671. [CrossRef]

14. Milius, E.M.; Papademetrious, T.R.; Heitlinger, L.A. Retrospective Review of Propofol Dosing for Procedural Sedation in Pediatric
Patients. J. Pediatr. Pharmacol. Ther. 2012, 17, 246–251. [CrossRef]

15. Rigouzzo, A.; Servin, F.; Constant, I. Pharmacokinetic-Pharmacodynamic Modeling of Propofol in Children. J. Am. Soc. Anesthesiol.
2010, 113, 343–352. [CrossRef]

16. Rigby-Jones, A.E.; Sneyd, J.R. Propofol and children—what we know and what we do not know. Pediatr. Anesth. 2010, 21, 247–254.
[CrossRef]

17. Cortinez, L.H.; Munoz, H.R.; Lopez, R. Pharmacodynamics of propofol in children and adults: Comparison based on the auditory
evoked potentials index. Rev. Esp. De Anestesiol. Y Reanim. 2006, 53, 289–296.

18. Johnson, T.N. The problems in scaling adult drug doses to children. Arch. Dis. Child. 2008, 93, 207–211. [CrossRef]
19. Sharkey, I.; Boddy, A.V.; Wallace, H.; Mycroft, J.; Hollis, R.; Picton, S. Body surface area estimation in children using weight alone:

Application in paediatric oncology. Br. J. Cancer 2001, 85, 23–28. [CrossRef]
20. Min, J.Y.; Lee, J.-R.; Kang, Y.S.; Ho, J.H.; Byon, H.J. Pediatric characteristics and the dose of propofol for sedation during

radiological examinations: A retrospective analysis. J. Int. Med. Res. 2021, 49, 0300060521990992. [CrossRef]
21. Vangerven, M.; van Hemelrijck, J.; Wouters, P.; Vandermeersch, E.; van Aken, H. Light anaesthesia with propofol for paediatric

MRI. Anaesthesia 1992, 47, 706–707. [CrossRef]
22. Arlachov, Y.; Ganatra, R.H. Sedation/anaesthesia in paediatric radiology. Br. J. Radiol. 2012, 85, e1018–e1031. [CrossRef]
23. Martin, M.L.; Lennox, P.H. Sedation and Analgesia in the Interventional Radiology Department. J. Vasc. Interv. Radiol. 2003, 14, 1119–1128.

[CrossRef]
24. Jasiak, K.D.; Phan, H.; Christich, A.C.; Edwards, C.J.; Skrepnek, G.H.; Patanwala, A.E. Induction dose of propofol for pediatric

patients undergoing procedural sedation in the emergency department. Pediatr. Emerg. Care 2012, 28, 440–442. [CrossRef]
25. Cravero, J.P.; Beach, M.L.; Blike, G.T.; Gallagher, S.M.; Hertzog, J.H.; Pediatric Sedation Research Consortium. The incidence and

nature of adverse events during pediatric sedation/anesthesia with propofol for procedures outside the operating room: A report
from the Pediatric Sedation Research Consortium. Anesth. Analg. 2009, 108, 795–804. [CrossRef]

26. Mallory, M.D.; Baxter, A.L.; Kost, S.I. Propofol vs. pentobarbital for sedation of children undergoing magnetic resonance imaging:
Results from the Pediatric Sedation Research Consortium. Pediatr. Anesth. 2009, 19, 601–611. [CrossRef]

http://doi.org/10.1111/pan.13601
http://www.ncbi.nlm.nih.gov/pubmed/30729614
http://doi.org/10.1186/s12871-019-0897-1
http://www.ncbi.nlm.nih.gov/pubmed/31852450
http://doi.org/10.12701/yujm.2020.00171
http://www.ncbi.nlm.nih.gov/pubmed/32299181
http://doi.org/10.1213/01.ANE.0000134810.60270.E8
http://www.ncbi.nlm.nih.gov/pubmed/15502031
http://doi.org/10.1016/j.acra.2019.09.022
http://doi.org/10.1097/00004728-199201000-00002
http://doi.org/10.1093/oxfordjournals.bja.a013586
http://doi.org/10.1097/ACO.0b013e3283620121
http://doi.org/10.1097/00003246-200206000-00010
http://doi.org/10.1093/bja/aen153
http://doi.org/10.1007/s40263-015-0259-6
http://doi.org/10.1016/S0196-0644(03)00619-X
http://doi.org/10.1177/000992280104001204
http://doi.org/10.5863/1551-6776-17.3.246
http://doi.org/10.1097/ALN.0b013e3181e4f4ca
http://doi.org/10.1111/j.1460-9592.2010.03454.x
http://doi.org/10.1136/adc.2006.114835
http://doi.org/10.1054/bjoc.2001.1859
http://doi.org/10.1177/0300060521990992
http://doi.org/10.1111/j.1365-2044.1992.tb02397.x
http://doi.org/10.1259/bjr/28871143
http://doi.org/10.1097/01.RVI.0000086536.86489.82
http://doi.org/10.1097/PEC.0b013e3182531a9b
http://doi.org/10.1213/ane.0b013e31818fc334
http://doi.org/10.1111/j.1460-9592.2009.03023.x

	Introduction 
	Materials and Methods 
	Study Population 
	Pediatric Sedation Protocol 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

