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INTRODUCTION

ABSTRACT

Background: Increasing awareness regarding need of sedation and analgesia
for various diagnostic paediatric procedures for better outcome and quality
care has led to an increase in the use of paediatric sedation and analgesia
(PSA) by paediatricians in their routine practice. Hence, this study was done to
evaluate the paediatrician’s choice of agents for sedation and analgesia for
various common procedures and their efficacy and safety.

Materials and Methods: A prospective observational study was conducted
over 2 years. 267 children of the age 6 months to 18 years, who were
administered procedural sedation and/or analgesia by paediatricians, were
included. Data regarding demographic details, indications for sedation and
analgesia, medications used, procedural completion rates and safety of those
medications was collected and analysed.

Results: The mean age of the study population was 5.27+/-4.00 years. EEG
was the most common(34.1%) procedure done under PSA.Oral Trichlofos, IV
Midazolam, IV Ketamine either alone or in combination were commonly used
for PSA. Completion rate for procedures under PSA was 90.6% and ideal
sedation was achieved in 91% of subjects. 3.7% of subjects had adverse events
following PSA. They were desaturation and euphoria following Midazolam.
Conclusion: Skilled &trained paediatricians are effectively and safely
administering sedation and analgesia for common paediatric procedures. Oral
Trichlofos, IV Midazolam and 1V Ketamine are preferred agents for
procedural sedation and analgesia by paediatricians. Adverse events following
PSA are transient and can be managed by paediatricians.

Keywords: Pediatric sedation, analgesia, paediatrician, adverse events.

cost, paediatric sedation and analgesia(PSA) is
commonly administered by paediatricians.
Various procedures require different levels and

There has been significant increase in the utilization
of invasive & non-invasive diagnostic and
therapeutic procedures in the paediatric population.
For smooth and successful conduction of procedures
and better quality care to paediatric patients,
sedatives and analgesics are routinely administered
for various procedures. Now a day, with limited
number of anaesthesiologists and associated higher

duration of sedation. Inadequate sedation may cause
unsuccessful procedures and pose detrimental
effects on the patient. Sedation carries the risk of
adverse events such as anaphylaxis, respiratory
depression, hypotension and vomiting. Children are
at higher risk of sedation related complications
because of the physiological and anatomical unique
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characteristics, making them more susceptible to
respiratory depression and hypoxemia.[l'Therefore,
adequate knowledge regarding administration of
sedoanalgesics in paediatric population,
physiological monitoring during the procedures,
assessment of sedation levels and pain scale and
preparedness for management of likely adverse
events are essential for effective PSA.2°IDue to
limited research on this topic, this study was done
with an objective of determining safety and efficacy
of pediatric sedation and analgesia by pediatricians
for various diagnostic and therapeutic procedures.

MATERIALS AND METHODS

An observational prospective study was conducted
from September 2022 to July 2024 in MVJ medical
college and research hospital, located in rural
Bangalore after obtaining institutional ethical
committee approval. A written informed consent
was obtained from the parents. All the children of
ages 6 months to 18 years, receiving procedural
sedation and/or analgesia by paediatricians, were
included in the study. Intubated children and
children requiring intubation during PSA, those with
risk of difficult airway management and who had
received sedation in previous 12 hours were
excluded from the study.Sample size of 267 was
estimated using the efficacy of Pediatric Procedural
Sedation Qutside the Operating Room at 99.3%
from the study by Sirimontakan et al,lusing the
formula: Sample size (N) = Z1-a/22 p (100-p) / d2.
The medications were chosen and used by
pediatricians, depending on whether only sedation
and/or analgesia was required, nature of procedure-
whether outpatient or inpatient based, expected
duration of procedure and paediatricians’
preference. Children were kept nil by mouth for 2hr
prior to PSA in order to minimize the risk of
aspiration associated with sedoanalgesics. After
proper counselling, sedation and analgesia was
administered by a paediatrician skilled in emergency
management. Demographic details, underlying
illness, indication for procedure, medications used
along with the route and dose, outcome of sedation
and analgesia and whether procedure successful or
not and adverse events observed related to sedation
and analgesia during and after procedure were noted
in the proforma. The children were observed till
they were completely recovered from sedation and
anaesthetic effect of drugs.

Efficacy of the PSA was assessed in terms of
completion rate of procedure and whether adequate
sedation and analgesia was achieved during
procedure.

For the estimation of level of sedation, Pediatric
sedation state scale (PSSS)- a behavioural scalewas
used. Ideal sedation achieved was considered when
PSSS of 2-3 was achieved. 0-1 scale being over
sedated and 4-5 scales being inadequate sedation.[!

Wong Baker Faces pain rating scale was used for
pain assessment. 0-1 is considered as the ideal state
for analgesic procedures. [

Adverse events associated with PSA were
studied.All the data regarding efficacy and adverse
events associated with PSA practiced by
paediatrician was entered in Microsoft excel data
sheet and analysed using SPSS 22 version software.

RESULTS

The mean age of the population was 5.27 + 4.00
years, majority being in the age group of 6 months
to 5 yrs. Majority of the study participants were
males 157 (58.8%). EEG and MRI brain were the
common procedures done requiring PSA in children
in our hospital followed by BERA and lumbar
puncture. CNS diseases causing seizures were the
commonest indications for doing procedures with
PSA- EEG and MRI.

Out of 267 subjects, procedures were completed in
242 i.e. 90.6% of subjects. ldeal sedation was
achieved in 91% of subjects. Among the subjects in
whom procedure was completed, Ideal sedation
scale of 2-3 was achieved in 99.1 %.The baseline
characteristics are depicted in Table 1.

In 40 subjects, ketamine was given for analgesia for
lumbar puncture, pleural tapping and bone marrow
aspiration. 87.5% of those procedures were
completed and 82.5% of them had adequate
analgesia during the procedures.

For OPD procedures, oral Trichlofos was used as
initial sedative at 50mg/kg/dose and repeat dose was
given if required. Whenever adequate sedation was
not achieved with oral Trichlofos, then patients were
admitted, IV line was secured and either 1V
Midazolam at 0.1-0.2 mg/kg/dose (Maximum 6mg)
or IV ketamine at 0.5-1mg/kg/dose (Maximum
2.5mg/kg) was given in 2 doses 15 minutes apart
according to clinicians’ preference. In case of failure
here, third remaining IV sedative was used. In some
of the inpatients with IV cannula in situ, 1V
midazolam or IV ketamine was used directly as
initial sedative. Efficacy of different drugs used for
PSA is represented in Table 2.

Completion rate for procedures performed under
PSA was 100% for MRI hip, spine, pleural tapping
and bone marrow aspiration. It was minimum for
MRI Brain and BERA i.e. 86.3% and 87.8%
respectively. Efficacy of various drugs used for PSA
for different procedures is shown Table 3.

Adverse events following PSA was seen in only 10
patients out of 267 i.e.3.7% of subjects. In all those
10 patients, procedures were abandoned during that
time. Adverse events noted were desaturation and
euphoria. Adverse events following PSA along with
details of drugs, diagnosis of subjects and procedure
during which adverse events occurred is shown
Table 4.

695

International Journal of Medicine and Public Health, Vol 15, Issue 1, January-March, 2025 (www.ijmedph.org)



Table 1: Baseline characteristics of participants

Characteristics Number (%)
Number of participants 267
Gender: male 157 (58.8%)
Mean age of participants 5.27 £ 4.00 years
Participants Completing procedures 242 (90.6%)
Participants achieving ideal sedation 243 (91%)
Indications of PSA

EEG 91(34.1)
MRI 77 (28.8)
BERA 49 (18.4)
Lumbar puncture 46 (17.2)
Pleural tapping 2(0.7)
Bone marrow aspiration 2 (0.7)
Adverse events 10 (3.7%)

Table 2: Efficacy of different drugs used for PSA

No. of No. of subjects with No. of subjects with
Sr.no Drugs subjects completed procedure ideal sedation achieved p value
N n(%) n(%)
1 Trichlofos alone 24 21 (87.5%) 21(87.5%) 0.370
2 Midazolam alone 19 15(78.9%) 15(78.9%) 0.056
3 Ketamine alone 16 15(93.7%) 15(93.7%) 0.693
4 Trichlofos +Midazolam 46 42(91.3%) 43(93.5%) 0.520
5 Trichlofos +Ketamine 100 96(96%) 96(96%) 0.027*
6 Midazolam+Ketamine 24 22(91.7%) 22(91.7%) 0.906
7. T”Ch"flgz t;mi'gszo'am 38 31(81.6%) 31(81.6%) 0.028*
8. Total 267 242(90.6%) 243(91%)
*p value <0.05, statistically significant
Table 3: Efficacy of Various Drugs used in terms of Completion Rate and Ideal Sedation
Total no No. of subjects with . No. of sul_)jects vyith
Procedure Drug/ drugs used of subject.s completed ideal sedation achieved p value
procedure n/N(%o) n/N (%)
Total subjects 91 85(93.4%) 86(94.5%)
Trichlofos 84 13 (15.4%) 13 (15.4%) 0.721
Trichlofos +Midazolam 12 9(75%) 10(83.3%) 0.577
EEG Trichlofos +Ketamine 58 56(96.5%) 56(96.5%) 0.256
Midazolam +Ketamine 1 1(100%) 1(100%) 0.808
'II;richquos+MidazoIam+ 1 0(0%) 0(0%) <0.001*
etamine
Ketamine alone 6 6(100%) 6(100%) 0.541
Total 49 43(87.7%) 42(85.7%)
Trichlofos 48 0(0%) 0(0%) 0.680
Trichlofos +Midazolam 44 12(27.2%) 12(27.2%) 1.000
BERA Trichlofos +Ketamine 4 3(75%) 3(75%) 0.523
Midazolam +Ketamine 30 27(90%) 26(86.6%) 0.811
'Izrlchquos +Midazolam+ 1 1(100%) 1(100%) 0.680
etamine
Total subjects 73 63(86.3%) 64(87.6%)
Trichlofos 52 8(15.3%) 8(15.3%) 0.152
Trichlofos +Midazolam 18 14(77.7%) 14(77.7%) 0.119
Trichlofos +Ketamine 24 23(95.8%) 23(95.8%) 0.138
MRI Brain IwQ:;qf&s;Mdazolam 4 2(50%) 3(75%) 0.428
Midazolam+Ketamine 5 5(100%) 5(100%) 0.385
Midazolam alone 13 9(69.2%) 9(69.2%) 0.026*
Ketamine alone 3 2(66.6%) 2(66.6%) 0.258
Total subjects 2 2(100%) 2(100%)
. Trichlofos 1 0(0%) 0(100%) -
MRI Whole Spine - ™ 11 ofos +Midazolam 1 1(100%) 1(100%) :
Midazolam 1 1(100%) 1(100%) -
Total subjects 1 0(0%) 0(0%) -
MRI Shoulder 1= - olam +Ketamine 1 0(0%) 0(0%) :
Total subjects 1 1(100%) 1(100%) -
MRI Hip Trichlofos 1 0(0%) 0(0%) -
Trichlofos +Midazolam 1 1(100%) 1(100%) -
Total subjects 46 44(95.6%) 44(95.6%)
Lumbar Puncture Tr!chlofos _ 22 0(0%) 0(0%) 0.730
Trichlofos +Midazolam 5 2(40%) 2(40%) 0.614
Trichlofos +Ketamine 14 14(100%) 14(100%) 0.339
696
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'Fl;rlchquos +Midazolam+ 3 2 (66.6%) 2(66.6%) 0.011*
etamine
Midazolam + Ketamine 17 16(94.1%) 16(94.1%) 0.696
Midazolam alone 5 5(100%) 5(100%) 0.614
Ketamine alone 2 2(100%) 2(100%) 0.758
Pleural Tapping Ketamine 2 2(100%) 2(100%) -
B‘X;%M?{gﬁ"" Ketamine 2 2(100%) 2(100%) ;

*p value <0.05, Statistically significant

EEG-Electroencephalography, BERA-Brain Stem Evoked Response Audiometry, MRI- Magnetic Resonance

Imaging

Table 4: Adverse events following PSA

S.No. Adverse event Drugs Procedure Diagnosis of the subject Frequency
undergone
Trichlofos MRI Brain Focal seizures- 1
neurocysticercosis
Trichlofos
+Midazolam BERA Cerebral palsy (CP) 1
Trichlofos -
1. Desaturation +Ketamine MRI brain GDD-CP 1
Midazolam Myoclonic
+Ketamine EEG Seizures 1
Trichlofos Lumbar
+Midazolam Puncture Meningitis 1
+Ketamine
Midazolam MRI Brain Developmental 1
Delay
Midazolam MRI Brain .GDD W'th 1
Seizure disorder
2. Euphoria Midazolam MRI Brain Meningitis 1
Trichlofos+ Developmental delay with
. EEG . 1
Midazolam seizures
Trichlofos+
Midazolam BERA Isolated speech delay 1
GDD- Global Developmental Delay, CP- Cerebral Palsy
DISCUSSION incision and drainage, as PSA is given by

In our study, we observed that majority of the
children requiring PSA were in the age group of 6
months to 2 years. The mean age of the subjects
requiring PSA was observed to be 55 months in a
similar study “Efficacy and Safety of Pediatric
Procedural Sedation Outside the Operating Room.”
Done by Sirimontakan et al. On children from age
group of 1 month to 20 years.[ As older children do
not require sedation for many procedures associated
with mild discomfort like MRI/ EEG, they can be
prepared before hands verbally by explaining them
the details of procedure and what is expected.
However, younger children do not understand and
get scared easily. This can lead to incomplete or
inadequate procedure or bodily harm. So, PSA is
more commonly used in younger children than
older.

In our study the commonest procedure done under
PSA was EEG (34.1%), followed by MRI (27.3%),
and BERA (18.4%).1In the study conducted by Misra
et al., the most common indications for PSA were
incision  and  drainage(45%)and  laceration
repair(32.4%).In the study conducted by Was fy et
al., the main procedures done under PSA were
dental procedures, MRI and CT.[lwe have not
included the procedures done in minor OT like

anaesthetist in minor OT in our hospital. As, apart
from common infections, CNS diseases like
seizures, developmental delay, meningitis are the
most common illnesses among children attending
our hospital, MRI Brain and EEG are the common
investigations done here which require PSA.
Benzodiazepines, ketamine, propofol, ketamine with
propofol, nitrous oxide, and etomidate are all well-
studied agents used in Pediatric Procedural Sedation
(PPS).1 In our hospital, oral Trichlofos, IV
midazolam and IV Ketamine are commonly
preferred for Pediatric procedural sedation by
pediatricians. These drugs, either alone or in
combination, were used for PSA in our study.
Similar study on “Pediatric procedural sedation and
analgesia in the emergency department: surveying
current European practice” has described the
pediatric procedural sedation and analgesia practice
patterns in European emergency department. They
reported that 82% of pediatric cases were sedated by
general pediatricians. Midazolam (100%) and
ketamine (91%) were used for most children for
procedural sedation and analgesia, whereas propofol
(67%), nitrous oxide(56%), intranasal fentanyl
(47%), and chloral hydrate(42%) were used less
frequent.[t%

In a similar study done in Thailand by Sirimontakan
et al. on “Efficacy and safety of pediatric procedural
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sedation outside the operating room”, the common
sedative medications used for PSA were
fentanyl(68.8%), midazolam(65.6%),
ketamine(55.4%), propofol(46.7%), chloral hydrate
(6.8%), dexmedetomidine(2.9%), morphine(0.2%),
and etomidate (0.2%).1A study conducted in Brazil
by Sukys et al. in a pediatric emergency unit found
that midazolam was the sedative of choice in 80%
of rapid intubation sequences.*4

Oral Trichlofos, Midazolam and ketamine are the
most commonly used drugs used for PSA in
India.'> l0rally administered Trichlofos is a
commonly used sedative-hypnotic medication for
OPD  based procedures requiring  milder
sedation.Midazolam has rapid action onset, short
action duration, anterograde amnesia, and a wide
variety of administration routes.*''Ketamine is a
dissociative anaesthetic agent that acts on the N-
methyl-d-aspartate-glutamate receptor,
disconnecting the limbic and thalamocortical
systems, dissociating the central nervous system
from external stimuli. The cataleptic state allows
potent analgesia, sedation, and amnesia, while
maintaining airway patency, protective stimuli, and
cardiovascular stability. It is widely used in painful
short-term procedures or in those in which amnesia
is desired.[4]

Dexmedetomidine (DEX) is an alpha-2 adrenergic
agonist with an action that is not mediated
by GABA, which promotes sedation without
decreasing the respiratory drive. In the emergency
department, it is mainly used for imaging
studies.However, it has not been approved by the
Food and Drug Administration for pediatric use
yet,due to lack of data demonstrating its safety
profile. %o, it is still not used commonly for PSA
in our hospital.

Overall, efficacy of procedural sedation
administered by paediatrician was good. 90.6% of
the procedures could be completed under PSA. Ideal
sedation scale of 2-3 was achieved in 99.1 % of the
subjects in whom procedures were completed. Ideal
sedation was achieved in 91% of all the subjects.
Failure of completion of procedures was because of
either inadequate sedation or deep sedation with
adverse events or inability to maintain the sedation
till the completion of procedure despite the
stipulated sedoanalgesic doses. The success rate of
the procedure under PSA, along with patient
characteristics and skills of the personnel
administering PSA, also dependsupon nature of
procedure (duration of the procedure, level of pain,
discomfort in the procedure).

In a similar study done by Sirimontakan etal., the
success rate of the procedure under PSA was 99.3%.
Better completion rate in above study could be
because those PSA were administered by
intensivists and had the benefit of expanding
sedation services in intensive care units.“

In a study on Safe and Efficacious Use of
Procedural Sedation and Analgesia by Non-
anaesthesiologists in a Pediatric Emergency

Department by Pitetti et al., Procedural sedation and
analgesia was successfully provided in 1177
(98.6%) of 1194 sedation events.'lIn the similar
study conducted by Misra et al. in children less than
2 years of age where PSA was administered by
emergency physicians, only around 10 out of 173
subjects (5.8%) had inadequate sedation.["ISimilar to
our study, in the above studies also the PSA was
effectively administered by non-anaesthesiologists
including pediatricians.

In our study, for analgesic procedures, ketamine was
preferred either alone or with other sedative. The
overall completion rate of procedures was
87.5%with 82.5% subjects achieving the ideal (0-1)
pain scale.Misra et. al studyreported that midazolam
combining with ketamine as the most commonly
used combination for analgesia with 94.2%
efficacy.l’]

Success rate of lumbar puncture and EEG under
PSAwas 95.7% and 93.4% respectively. Completion
rate for MRI Brain and BERA was relatively
low,87.8% and 86.3% respectively. It could be
becauseof non-maintenance of sedation throughout
these prolonged procedures and also due to the
unfavourable patient characteristics associated with
primary illnesses requiring the diagnostic
procedures.

In general, for most of the OPD procedures, oral
Trichlofos (50mg/kg/dose) was used as initial
sedative as it can be given orally, cheap and easily
available. However, its success rate was low
i..87.5%. In the study by Kaplan et al., on
Trichlofos sodium for pediatric sedation in non-
painful neurodiagnostic studies, ideal sedation depth
obtained using the University of Michigan Sedation
Scale (UMSS) score was similar to our study.*1The
reasons for low success with oral Trichlofos may
bedue to its variable efficacy. This can be attributed
to lack of co-operation from children either by non-
acceptance of full dose due to spitting or not
swallowing completely.[*l

The success rate of using intravenous midazolam
alone was 78.9 % and the success rate of IV
midazolam improved to more than 91% after
addition of Trichlofos and Ketamine. We observed
that success rate of ketamine, used either alone or in
combination with  Midazolam/Trichlofos  was
good(93.7%, 96% and 91.7% respectively). A
systematic review by Samuel Oh et al. involving 25
clinical trials concluded that the use of ketamine can
provide safe, effective and timely sedation in
pediatric patients.*! It was inferred in a
retrospective cohort study by Mark A Gilger and
colleagues that the combination of midazolam and
ketamine provide safe and effective sedation for
pediatric patients undergoing endoscopy.?"!

For painful procedures, adequate analgesia is
needed. Only sedation without analgesia for painful
procedures was found to be associated with
significant failure rate of the procedure along with
significant distress to the patient. Ketamine alone or
in combination with other drugs for lumbar
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puncture, was effective in 94.4% subjects.
Completion rate for lumbar puncture without
adequate analgesia was very poor i.e. only 40%.
Similarly, a double-blind randomized placebo
controlled trial of oral midazolam vs oral midazolam
plus oral ketamine for children undergoing
laceration repair, conducted by Barkan et al, showed
the failure rate of 27% in the midazolam group
compared to 6% in the combination group.?]
Adverse events following PSA were not common
and when present were only transient and easily
manageable. It was seen in only 10 patients out of
267 i.e.3.7% of subjects. Adverse events noted were
desaturation and euphoria. 5 patients receiving IV
midazolam either alone or with Trichlofos had
euphoria.5 patients had respiratory depression with
desaturation and was commonly seen with
combination of sedatives. All the children who had
these adverse effects had either chronic or acute
neurocognitive issues in form of cerebral palsy,
global/isolated  developmental delay, seizure
disorder, neurocysticercosis & meningitis. Even
though the overall incidence of adverse events in
our study was comparable to Sirimontakan et al.
study i.e. 3.7%, the severity of adverse events was
mild.In the Misra et al. study one subject had apnoea
and bradycardia needing ventilatory support.[*"
Similar to our study where we observed euphoria
following IV midazolam, the study by Wenzel etal.
on“Central nervous side effects of midazolam
during transesophageal echocardiography” reported
that 6 of 104 subjects had aggressiveness, euphoria,
depression following midazolam requiring IV
infusion of Flumazenil for reversal of symptoms in
some of them. 22

CONCLUSION

Procedural sedation and analgesia is being
administered successfully and safely by skilled
pediatricians for various procedures associated with
discomfort, anxiety or pain. Oral Trichlofos, IV
midazolam and IV Ketamine are the preferred
agents for procedural sedation and analgesia.
Although Oral Trichlofos is preferred oral sedative
for various OPD based diagnostic procedures, alone
at the advised dose range (50 mg/kg/dose) itis not
effective in achieving adequate sedation for most of
the procedures. IV ketamine either alone or in
combination with other sedatives, is better sedative
and analgesic for successful completion of many of
the common diagnostic and therapeutic procedures.
The adverse events are transient and easily
manageable.
Limitations of the study
e As this was an observational study determining
practice of PSA by paediatricians uniform
guidelines were not followed while choosing
sedatives and analgesics during the study.
e Uniform guidelines for various procedures were
not followed

e Various other factors like time taken for
achievement of sedation, duration of study
procedure  and  recovery time  from
sedoanalgesia were not considered.

Acknowledgement: The authors thank the little

ones and their parents for being the integral part of

the study

Financial support & sponsorship: Nil

Conflicts of interest: There are no conflicts of

interest.

REFERENCES

1. Cot¢ CJ, Notterman DA, Karl HW, Weinberg JA,
McCloskey C. Adverse Sedation Events in Paediatrics: A
Critical Incident Analysis of Contributing Factors.
Paediatrics. 2000 Apr 1;105(4):805-14.

2. Eichhorn V, Henzler D, Murphy MF. Standardizing care
and monitoring for anaesthesia or procedural sedation
delivered outside the operating room. Curr Opin
Anaesthesiology. 2010 Aug;23(4):494-9.

3. Pino RM. The nature of anaesthesia and procedural sedation
outside of the operating room. Curr Opin Anaesthesiology.
2007 Aug;20(4):347-51.

4.  Sirimontakan T, Artprom N, Anantasit N. Efficacy and
Safety of Pediatric Procedural Sedation Outside the
Operating Room. Anesth Pain Med. 2020 Aug 26;10(4).

5. Cravero JP, Askins N, Sriswasdi P, Tsze DS, Zurakowski
D, Sinnott S. Validation of the Pediatric Sedation State
Scale. Pediatrics. 2017 May;139(5):e20162897. doi:
10.1542/peds.2016-2897. PMID: 28557732; PMCID:
PMC5404726.

6. Garra G, Singer AJ, Taira BR, Chohan J, Cardoz H,
Chisena E, Thode HC Jr. Validation of the Wong-Baker
FACES Pain Rating Scale in pediatric emergency
department patients. Acad Emerg Med. 2010 Jan;17(1):50-
4. doi: 10.1111/j.1553-2712.2009.00620.x. Epub 2009 Dec
9. PMID: 20003121.

7. Misra S, Mahajan P V, Chen X, Kannikeswaran N. Safety
of procedural sedation and analgesia in children less than 2
years of age in a pediatric emergency department. Int J
Emerg Med. 2008 Sep;1(3):173-7.

8. Wasfy SF, Hassan RM, Hashim RM. Effectiveness and
safety of Ketamine and Midazolam mixture for procedural
sedation in children with mental disabilities: A randomized
study of intranasal versus intramuscular route. Egypt J
Anaesth. 2020 Jan 1;36(1):16-23.

9.  Stern J, Pozun A. Pediatric Procedural Sedation. 2023 May
22. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2024 Jan—. PMID: 34283466.

10. Sahyoun C, Cantais A, Gervaix A, Bressan S, Lollgen R,
Krauss B. Pediatric procedural sedation and analgesia in the
emergency department: surveying the current European
practice. European Journal of Pediatrics. 2021 Jan 28;

11. Sukys GA, Schvartsman C, Reis AG. Evaluation of rapid
sequence intubation in the pediatric emergency department.
J Pediatr (Rio J). 2011 Jul-Aug;87(4):343-9. English,
Portuguese. doi: 10.2223/JPED.2113. PMID: 21842112.

12. Mahajan C, Dash HH. Procedural sedation and analgesia in
pediatric patients. J Pediatr Neurosci. 2014 Jan;9(1):1-6.
doi:  10.4103/1817-1745.131469. PMID: 24891893;
PMCID: PMC4040023.

13. Weinstein IR. Horace Wells and Nitrous Oxide. JAMA:
The Journal of the American Medical Association. 1965
Dec 27;194(13):1391.

14. Gitlin J, Chamadia S, Locascio JJ, Ethridge BR, Pedemonte
JC, Hahm EY, Ibala R, Mekonnen J, Colon KM, Qu J,
Akeju O. Dissociative and Analgesic Properties of
Ketamine Are Independent. Anesthesiology. 2020 Nov
1;133(5):1021-1028. doi:
10.1097/ALN.0000000000003529. PMID:  32898213;
PMCID: PMC7572586.

699

International Journal of Medicine and Public Health, Vol 15, Issue 1, January-March, 2025 (www.ijmedph.org)



15.

16.

17.

18.

Lin R, Ansermino JM. Dexmedetomidine in paediatric
anaesthesia. BJA Educ. 2020 Oct;20(10):348-353. doi:
10.1016/j.bjae.2020.05.004. Epub 2020 Jul 22. PMID:
33456916; PMCID: PMC7808041.

Pitetti RD, Singh S, Pierce MC. Safe and efficacious use of
procedural sedation and analgesia by nonanesthesiologists
in a pediatric emergency department. Arch Pediatr Adolesc
Med. 2003 Nov;157(11):1090-6. doi:
10.1001/archpedi.157.11.1090. PMID: 14609900.

Kaplan E, Daka A, Weissbach A, Kraus D, Gili Kadmon,
Milkh R, et al. Triclofos Sodium for Pediatric Sedation in
Non-Painful Neurodiagnostic Studies. Pediatric Drugs.
2019 Jul 11;21(5):371-8.

Chandrasekar S, Dwibedi B, Das RR, Padhy BM, Behera
BK. Comparison of oral triclofos and intranasal midazolam
and dexmedetomidine for sedation in children undergoing
magnetic resonance imaging (MRI): an open-label, three-
arm, randomized trial. Eur J  Pediatr. 2023
Mar;182(3):1385-1391. doi: 10.1007/s00431-022-04794-0.
Epub 2023 Jan 20. PMID: 36658444; PMCID:
PMC9851899.

19.

20.

21.

22.

Oh S, Kingsley K. Efficacy of Ketamine in Pediatric
Sedation Dentistry: A Systematic Review. Compend Contin
Educ Dent. 2018 May;39(5):e1-e4. PMID: 29714490.
Gilger MA, Spearman RS, Dietrich CL, Spearman G,
Wilsey MJ Jr, Zayat MN. Safety and effectiveness of
ketamine as a sedative agent for pediatric Gl endoscopy.
Gastrointest Endosc. 2004 May;59(6):659-63. doi:
10.1016/s0016-5107(04)00180-4. PMID: 15114309.

Barkan S, Breitbart R, Brenner-Zada G, Feldon M, Assa A,
Toledano M, Berkovitch S, Shavit I, Kozer E. A double-
blind, randomised, placebo-controlled trial of oral
midazolam plus oral ketamine for sedation of children
during laceration repair. Emerg Med J. 2014
Aug;31(8):649-53. doi: 10.1136/emermed-2012-202189.
Epub 2013 May 18. PMID: 23686730.

Wenzel RR, Bartel T, Eggebrecht H, Philipp T, Erbel R.
Central-nervous side effects of midazolam during
transesophageal echocardiography. Journal of the American
Society of Echocardiography. 2002 Oct;15(10):1297-300.

700

International Journal of Medicine and Public Health, Vol 15, Issue 1, January-March, 2025 (www.ijmedph.org)



