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NARRATIVE LITERATURE REVIEW 

 
ABSTRACT 
 
Considering the increasing use of intravenous ketamine in pediatric emergency care, particularly for 
sedation, analgesia, and management of severe conditions such as traumatic brain injury and 
suicidal ideation, there is a need to critically evaluate its efficacy and safety in these settings. This 
study aims to systematically review and analyze various studies that have investigated the use of 
intravenous ketamine bolus in pediatric emergency care, focusing on its clinical outcomes, safety 
profile, and overall effectiveness. To achieve this, a narrative literature review was conducted, 
examining studies published between 2014 and 2023. The review included randomized controlled 
trials, observational studies, and case reports sourced from reputable databases such as PubMed, 
Scopus, and Web of Science. The results of the review indicate that intravenous ketamine is effective 
in providing rapid sedation and analgesia, with a favorable safety profile when administered by 
trained healthcare professionals. Specifically, it was observed that ketamine significantly reduces 
pain intensity, lowers suicidal ideation, and effectively manages intracranial pressure in children 
with severe traumatic brain injury. However, the review also highlights the variability in recovery 
times and the incidence of mild to moderate side effects, such as dizziness, nausea, and drowsiness. 
In addition, the need for rescue doses was more frequent in intravenous administration compared 
to intramuscular routes, though intravenous administration offered quicker onset and shorter 
duration of action. It is concluded that while intravenous ketamine is a valuable tool in pediatric 
emergency care, its administration should be carefully monitored, particularly in high-risk patients, 
to mitigate potential adverse effects. Further research is needed to refine dosing strategies, explore 
long-term outcomes, and establish standardized protocols to maximize the therapeutic benefits of 
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ketamine while minimizing risks. 
 
Keywords: Intravenous ketamine, Pediatric emergency care, Sedation, Analgesia, Safety profile. 
 

 
 
 

Análise do Bolus Intravenoso de Cetamina no Atendimento de 
Emergência Pediátrica 

 

RESUMO 
 

Considerando o uso crescente de cetamina intravenosa no atendimento de emergência 
pediátrica, particularmente para sedação, analgesia e manejo de condições graves como lesão 
cerebral traumática e ideação suicida, há necessidade de avaliar criticamente sua eficácia e 
segurança nesses contextos. Este estudo tem como objetivo revisar e analisar sistematicamente 
diversos estudos que investigaram o uso de bolus intravenoso de cetamina em cuidados de 
emergência pediátrica, focando em seus desfechos clínicos, perfil de segurança e eficácia geral. 
Para tanto, foi realizada uma revisão narrativa da literatura, examinando estudos publicados 
entre 2014 e 2023. A revisão incluiu ensaios clínicos randomizados, estudos observacionais e 
relatos de casos obtidos de bancos de dados renomados, como PubMed, Scopus e Web of 
Science. Os resultados da revisão indicam que a cetamina intravenosa é eficaz em proporcionar 
sedação e analgesia rápida, com um perfil de segurança favorável quando administrada por 
profissionais de saúde treinados. Especificamente, observou-se que a cetamina reduz 
significativamente a intensidade da dor, diminui a ideação suicida e gerencia de forma eficaz a 
pressão intracraniana em crianças com lesão cerebral traumática grave. No entanto, a revisão 
também destaca a variabilidade nos tempos de recuperação e a incidência de efeitos colaterais 
leves a moderados, como tontura, náusea e sonolência. Além disso, a necessidade de doses de 
resgate foi mais frequente na administração intravenosa em comparação com a via 
intramuscular, embora a administração intravenosa oferecesse um início de ação mais rápido e 
uma duração mais curta. Conclui-se que, embora a cetamina intravenosa seja uma ferramenta 
valiosa no atendimento de emergência pediátrica, sua administração deve ser cuidadosamente 
monitorada, especialmente em pacientes de alto risco, para mitigar possíveis efeitos adversos. 
Mais pesquisas são necessárias para refinar as estratégias de dosagem, explorar os desfechos a 
longo prazo e estabelecer protocolos padronizados para maximizar os benefícios terapêuticos da 
cetamina enquanto se minimizam os riscos. 
 
Palavras-chave: Cetamina intravenosa, Atendimento de emergência pediátrica, Sedação, 
Analgesia, Perfil de segurança. 
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INTRODUÇÃO 

 

Intravenous ketamine has become increasingly prominent in pediatric 

emergency care due to its rapid onset of action, effective sedation, and analgesic 

properties. Ketamine is widely recognized for its ability to manage acute pain, facilitate 

procedural sedation, and address severe conditions such as traumatic brain injury and 

suicidal ideation in children. As a dissociative anesthetic, ketamine offers unique 

advantages in emergency settings, including maintaining airway reflexes and stable 

cardiovascular function, making it a valuable tool for pediatric patients who require 

immediate and safe intervention. 

The existing literature highlights ketamine’s efficacy in various pediatric 

emergencies. Studies have shown that ketamine is highly effective in reducing pain 

intensity, providing adequate sedation for diagnostic imaging, and managing intracranial 

pressure in traumatic brain injury cases. However, despite its widespread use, there 

remain significant gaps in the research, particularly concerning the long-term safety 

profile of intravenous ketamine, variability in recovery times, and the incidence of 

adverse effects in different clinical scenarios. Additionally, while the benefits of 

ketamine are well-documented, there is limited consensus on the optimal dosing 

strategies and protocols that minimize risks while maximizing therapeutic outcomes. 

Further complicating the landscape is the comparison between intravenous and 

intramuscular administration of ketamine, with studies presenting mixed results 

regarding efficacy, onset of action, and duration of sedation. For instance, while 

intravenous ketamine offers a quicker onset, it may require more frequent rescue doses 

compared to intramuscular administration. This variability necessitates a deeper 

exploration into the most effective administration routes and dosing regimens tailored 

to specific pediatric emergency contexts. 

This study aims to systematically review and analyze the use of intravenous 

ketamine bolus in pediatric emergency care, focusing on its efficacy, safety, and clinical 

outcomes. By synthesizing the available evidence, this research seeks to identify the 

most effective practices and provide recommendations for optimizing the use of 
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ketamine in emergency settings, ultimately contributing to better patient care and 

safety in pediatric populations. 

 

METODOLOGIA 

 

For this study, a narrative literature review was chosen as the research method, 

allowing for a comprehensive and interpretative analysis of the existing literature on the 

use of intravenous ketamine bolus in pediatric emergency care. The narrative review 

approach is particularly suitable for this topic, as it facilitates the integration and 

synthesis of diverse studies, enabling a thorough examination of the efficacy, safety, and 

clinical outcomes associated with ketamine administration in emergency settings. This 

method is ideal for exploring both well-established practices and recent advancements 

in the use of ketamine, offering insights into how it can be optimized for better patient 

care. 

The methodology for this review was developed in accordance with guidelines 

established by experts in narrative review, including the frameworks provided by Rother 

(2007) and Greenhalgh (2014). These guidelines offer a solid foundation for conducting 

a narrative review, including the careful selection of relevant studies, the critical 

assessment of their quality, and the synthesis of findings in a way that respects the 

methodological diversity of the included research. This approach ensures that the 

review presents a well-rounded and substantiated perspective on the use of ketamine 

in pediatric emergency care. 

The literature search was conducted across several well-established academic 

databases, including PubMed, Scopus, and Web of Science, using specific descriptors 

such as "intravenous ketamine," "pediatric emergency care," "sedation," "analgesia," 

and "safety profile." Boolean operators like "AND" and "OR" were applied to refine the 

search results and ensure the inclusion of the most relevant studies. The temporal scope 

of the review included publications from 2014 to 2023, ensuring that both contemporary 

and foundational perspectives on the subject were considered. 

Inclusion criteria for the review focused on studies that provided quantitative or 

qualitative data on the outcomes of intravenous ketamine bolus in pediatric emergency 
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settings, including efficacy, adverse effects, duration of sedation, and impact on patient 

outcomes. By adhering to these rigorous methodological standards, the study aims to 

align with the high-quality expectations of both academic and clinical practice, 

contributing meaningfully to the existing literature and providing a strong basis for 

future research on the use of ketamine in pediatric emergency care. 

 

RESULTADOS 

 

Table 1. Analysis of Intravenous Ketamine Bolus in Pediatric Emergency Care 

Author, Year Title of the Study Study Summary 

AHERN, Terence L. et al. 
(2015) 

Low-dose ketamine 
infusion for emergency 
department patients with 
severe pain 

The study evaluated low-
dose ketamine infusion for 
severe pain in the 
emergency department, 
showing significant pain 
reduction with mild side 
effects and high patient 
satisfaction. 

PRUITT, Louis Gordon et al. 
(2019) 

Intravenous fluid bolus 
rates and pediatric diabetic 
ketoacidosis resolution 

Retrospective study 
comparing intravenous 
fluid boluses in children 
with diabetic ketoacidosis, 
finding no significant 
differences in outcomes 
after adjusting for 
confounders. 

SETHI, Divya; GUPTA, 
Madhu; SUBRAMANIAN, 
Shalini (2014) 

A randomized trial 
evaluating low doses of 
propofol infusion after 
intravenous ketamine for 
ambulatory pediatric 
magnetic resonance 
imaging 

Compared discharge times 
after sedation with 
different doses of propofol 
following a ketamine bolus, 
showing shorter discharge 
times and fewer adverse 
effects with lower doses. 

JAIN, Anuj et al. (2023) Intramuscular ketamine 
provides better sedation 
and scan conditions in 
children undergoing 
magnetic resonance 
imaging 

The study compared 
sedation quality with 
intravenous and 
intramuscular ketamine in 
children, concluding that 
intramuscular ketamine 
provides better sedation 
quality, though with longer 
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recovery time. 

HAUSFELD, Katelyn et al. 
(2015) 

Randomized Prospective 
Clinical Trial Comparing 
Room Temperature and 
Warmed Intravenous Fluid 
Boluses on Pediatric 
Patients' Comfort 

Randomized study 
comparing the 
administration of room 
temperature versus 
warmed intravenous fluids, 
showing higher comfort 
with warmed fluids. 

GUTHRIE, Anne Marie et al. 
(2019) 

Use of Intranasal Ketamine 
in Pediatric Patients in the 
Emergency Department 

Evaluated the use of 
intranasal ketamine for 
sedation and analgesia in 
pediatric emergency 
department patients, 
showing effectiveness and 
high satisfaction from 
providers and patients. 

BARTOLI, Francesco et al. 
(2017) 

Ketamine as a rapid-acting 
agent for suicidal ideation: 
a meta-analysis 

Meta-analysis showing that 
intravenous ketamine 
significantly reduces 
suicidal ideation, with 
comparable effects 
between bolus and 
infusion. 

ROSS, Catherine E. et al. 
(2018) 

Physiologic response to 
pre-arrest bolus dilute 
epinephrine in the 
pediatric intensive care 
unit 

Retrospective study on the 
physiological effects of pre-
arrest dilute epinephrine 
bolus, showing increased 
systolic blood pressure and 
association with poorer 
outcomes in non-
responders. 

LAWS, Jennifer C. et al. 
(2023) 

Acute Effects of Ketamine 
on Intracranial Pressure in 
Children With Severe 
Traumatic Brain Injury 

Observational study on the 
effects of ketamine on 
intracranial pressure and 
cerebral perfusion pressure 
in children with severe 
traumatic brain injury, 
showing reduced ICP 
during crises. 

KASHANI, Parvin et al. 
(2014) 

The Effect of Intravenous 
Ketamine in Suicidal 
Ideation of Emergency 
Department Patients 

Study on the effect of a 
ketamine bolus in patients 
with suicidal ideation in the 
emergency department, 
showing significant 
reduction in suicidal 
ideation and depression. 

OLABARRI, Mikel et al. Safety of ketamine for Observational study on the 
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(2022) reducing fractures in a 
pediatric emergency 
department 

safety of intravenous 
ketamine for fracture 
reduction in children, 
showing it is safe when 
administered by non-
anesthesiologist 
physicians. 

GHARAVIFARD, 
Mohammad; ZADEH, 
Behnaz Boroumand Reza; 
MOGHADAM, Hamid 
Zamani (2015) 

A Randomized Clinical Trial 
of Intravenous and 
Intramuscular Ketamine for 
Pediatric Procedural 
Sedation and Analgesia 

Compared intravenous and 
intramuscular ketamine 
administration methods for 
pediatric sedation and 
analgesia, showing both 
are effective with 
differences in duration and 
need for rescue doses. 

SANKAR, Jhuma et al. 
(2017) 

Fluid Bolus Over 15–20 
Versus 5–10 Minutes Each 
in the First Hour of 
Resuscitation in Children 
With Septic Shock 

Randomized study 
comparing intravenous 
fluid boluses in children 
with septic shock, showing 
higher risk of intubation 
with boluses administered 
over 5-10 minutes. 

MADATHIL, Shamnad et al. 
(2021) 

‘NOPAIN-ROP’ trial: 
Intravenous fentanyl and 
intravenous ketamine for 
pain relief during laser 
photocoagulation for 
retinopathy of prematurity 
(ROP) in preterm infants 

Randomized study on 
analgesia with intravenous 
fentanyl and ketamine in 
neonates undergoing laser 
photocoagulation, showing 
inadequate analgesia in 
both groups. 

SIDDIQUI, Khalid Maudood; 
KHAN, Fauzia Anis (2015) 

Effect of preinduction low-
dose ketamine bolus on 
intra operative and 
immediate postoperative 
analgesia requirement in 
day care surgery 

Randomized study on the 
effects of a low-dose pre-
induction ketamine bolus 
on intraoperative and 
immediate postoperative 
analgesia, showing 
reduced postoperative 
morphine requirement. 

 

Ahern et al. (2015) evaluated low-dose ketamine infusion for severe pain relief 

in emergency department patients. They administered 15 mg of intravenous ketamine 

followed by a continuous infusion of 20 mg/h for one hour. The results showed a 

significant reduction in pain intensity, with a median decrease in the pain scale from 9 

to 4 after 10 minutes, and to 0 in some patients. At 60 and 120 minutes, 25 and 26 

patients, respectively, reported a clinically significant pain reduction (NRS score 
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decrease > 3). Vital signs remained stable during the study, and side effects were mild 

or moderate, including dizziness, fatigue, and headache. Patient satisfaction was high, 

with 85% indicating they would use the medication again for similar pain. 

Pruitt et al. (2019) conducted a retrospective chart review of pediatric patients 

with diabetic ketoacidosis treated at a single emergency department between 2013 and 

2015. They compared patients who received an intravenous fluid bolus of 10 cc/kg or 

less with those who received more than 10 cc/kg. The primary outcome was the 

difference in hospital length of stay between the groups. Those who received 10 cc/kg 

or less had a mean hospital stay 0.38 days longer than those who received more than 10 

cc/kg. However, after multivariable regression analysis, the difference was not 

statistically significant. The time to bicarbonate normalization was 0.12 days longer in 

the 10 cc/kg or less group. 

Jain et al. (2023) conducted an observational study comparing the quality of 

sedation provided by intravenous and intramuscular ketamine in children undergoing 

MRI. They divided 108 children into two groups, with 54 in each group. In the 

intravenous group, children received 1.5 mg/kg of intravenous ketamine, while in the 

intramuscular group, children received 4 mg/kg of intramuscular ketamine. The results 

showed that the intramuscular group demonstrated significantly better sedation 

quality. The time to achieve a Ramsay sedation score of 6 was shorter in the intravenous 

group, but this group required more rescue propofol boluses to maintain sedation. The 

intramuscular group had a longer recovery time but exhibited superior sedation quality. 

Hausfeld et al. (2015) conducted a randomized study to test whether 

administering warmed intravenous fluids, compared to room temperature fluids, 

resulted in increased comfort for pediatric patients in an emergency department. They 

enrolled 126 pediatric patients and measured overall comfort, arm comfort, and arm 

temperature before, 15 minutes after the start of infusion, and at the end of the 60-

minute infusion. After 15 minutes, patients who received warmed fluids reported higher 

comfort than those who received room temperature fluids. Additionally, patients who 

received room temperature fluids reported their arms felt cooler compared to those 

who received warmed fluids. 

Guthrie et al. (2019) conducted a study to evaluate the use of intranasal 

ketamine for sedation and analgesia in pediatric emergency department patients. The 
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study included a prospective survey and a chart review of patients receiving intranasal 

ketamine. The results showed that 100% of providers were comfortable using intranasal 

ketamine, with an overall provider satisfaction of 90 out of 100. The perception of 

patient comfort was 75 out of 100, and patient comfort was maximized with doses 

between 3 and 5 mg/kg. The rate of adverse events was 6%, including nausea, dizziness, 

and drowsiness, but no patients required respiratory support or intubation. The mean 

length of stay in the emergency department was 237.9 minutes, compared to 332.4 

minutes for those undergoing procedural sedation with intravenous sedatives. 

Bartoli et al. (2017) conducted a meta-analysis to explore the acute effects of 

intravenous ketamine on individuals with suicidal ideation. The analysis included five 

studies with 99 subjects treated with intravenous ketamine bolus or infusion. The data 

showed a significant and consistent reduction in suicidal ideation, with a standardized 

mean difference of -0.92. No significant differences were found between the effects of 

bolus and infusion. Additional analyses confirmed the efficacy of ketamine across 

different time points, although the overall evidence is considered low quality, and more 

randomized, controlled trials are needed. 

Ross et al. (2018) investigated the physiological effects of pre-arrest dilute 

epinephrine bolus in pediatric intensive care units. They identified patients under 18 

years who received intravenous boluses of dilute epinephrine (10 mcg/mL) and 

measured the change in systolic blood pressure within 5 minutes of administration. The 

mean increase in systolic blood pressure was 31 mmHg, and 27% of patients were 

classified as non-responders. Non-responders had higher rates of cardiac arrest or need 

for extracorporeal membrane oxygenation within 6 hours and higher in-hospital 

mortality. 

Laws et al. (2023) conducted a retrospective observational study on the effects 

of ketamine on intracranial pressure (ICP) and cerebral perfusion pressure (CPP) in 

children with severe traumatic brain injury. The study included 33 patients who received 

bolus doses of ketamine for sedation or treatment of ICP crises (ICP > 20 mm Hg for 

more than 5 minutes). The results showed that ketamine did not increase ICP and was 

associated with a reduction in ICP during crises, suggesting that ketamine may be 

considered a treatment for intracranial hypertension in children with severe traumatic 

brain injury. 
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Kashani et al. (2014) investigated the effect of a ketamine bolus on patients with 

suicidal ideation in the emergency department. The study included 49 subjects who 

received 0.2 mg/kg of intravenous ketamine. The Scale for Suicidal Ideation (SSI) and 

Montgomery-Asberg Depression Rating Scale (MADRS) were evaluated before and 40, 

80, and 120 minutes after administration. The results showed a significant drop in SSI 

and MADRS scores after ketamine injection. Ten days after emergency department 

disposition, only 6.2% of patients still had suicidal ideation. 

Olabarri et al. (2022) conducted an observational study to analyze the safety of 

intravenous ketamine for fracture reduction in children in an emergency department, 

administered by non-anesthesiologist physicians. The study included 1,509 cases of 

intravenous ketamine administration, with a median patient age of 8 years. Adverse 

events were observed in 13.3% of cases, with 4.7% related to respiratory complications. 

No child required intubation or other advanced resuscitation maneuvers due to 

ketamine-related adverse events. 

Gharavifard, Zadeh, and Moghadam (2015) compared intravenous and 

intramuscular ketamine administration methods for pediatric procedural sedation and 

analgesia in a randomized clinical trial. The study included 240 children who underwent 

short and painful procedures. The intravenous group had a faster onset of action (1.7 ± 

1.1 minutes) compared to the intramuscular group (8.6 ± 3.1 minutes). Sedation lasted 

20.6 ± 12.0 minutes in the intravenous group and 37.2 ± 11.8 minutes in the 

intramuscular group. The need for rescue doses was significantly higher in the 

intravenous group (26.7% vs. 10.0%). 

Sankar et al. (2017) compared the effects of administering intravenous fluid 

boluses in aliquots of 20 mL/kg over 15-20 minutes versus 5-10 minutes in children with 

septic shock. The randomized study included 96 children and showed that those who 

received boluses over 5-10 minutes had a higher risk of intubation and worsening of the 

oxygenation index compared to those who received boluses over 15-20 minutes. 

Madathil et al. (2021) conducted a randomized study to investigate whether 

intravenous fentanyl or intravenous ketamine could provide adequate analgesia in 

preterm infants undergoing laser photocoagulation for retinopathy of prematurity. The 

study included 97 infants and showed that only a minority of infants experienced 

adequate analgesia. While analgesia improved with revised dosing regimens, the 
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incidence of apnea, need for supplemental oxygen, and changes in cardiorespiratory 

scores were higher in the fentanyl group. 

 

CONSIDERAÇÕES FINAIS 

 

This article has reviewed the use of intravenous ketamine bolus in pediatric 

emergency care, highlighting its effectiveness in providing rapid sedation and analgesia 

for a variety of acute and severe conditions. The review underscored ketamine's ability 

to manage pain, reduce suicidal ideation, and control intracranial pressure in children 

with traumatic brain injury, all while maintaining a favorable safety profile. These 

findings reinforce the significance of ketamine as a critical tool in emergency settings, 

particularly for pediatric patients who require immediate and safe intervention. The 

study also emphasized the importance of carefully monitoring the administration of 

ketamine to minimize adverse effects and optimize patient outcomes. 

Furthermore, the review explored the differences between intravenous and 

intramuscular ketamine administration, noting that while intravenous administration 

offers quicker onset and shorter duration of action, it may require more frequent rescue 

doses. These insights are crucial for clinical practice as they guide healthcare 

professionals in selecting the most appropriate administration route and dosing regimen 

based on the specific needs of pediatric patients. The study's findings also suggest that 

standardized protocols and guidelines are necessary to ensure consistent and safe use 

of ketamine across various emergency care scenarios. 

Given the complexities and variations in ketamine administration highlighted by 

this review, there is a clear need for further research to refine dosing strategies and 

explore long-term outcomes in pediatric patients. Future studies should focus on 

identifying biomarkers that predict patient responses to ketamine and investigating the 

long-term effects of repeated ketamine use in emergency settings. Additionally, more 

randomized controlled trials are needed to establish evidence-based guidelines that can 

be widely adopted in clinical practice. 

However, this study has certain limitations. The reliance on a narrative review 

approach, while providing a broad synthesis of available literature, may introduce 
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potential biases in the selection and interpretation of studies. Moreover, the limited 

number of randomized controlled trials in the context of pediatric emergency care 

restricts the ability to draw definitive conclusions about the superiority of specific 

ketamine administration routes and doses. These limitations underscore the need for 

more rigorous and comprehensive research efforts to further validate and expand upon 

the findings presented in this review. 
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