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Abstract
In pediatric intensive care units (PICU), achieving 

adequate sedation for patients can be a challenging task 

for healthcare staff. While the use of intravenous seda-

tives helps improve comfort and treatment tolerance, it 

is a priority to develop strategies to use in patients who 

are difficult to sedate. This case study presents the first 

reported use of inhaled sevoflurane in a patient admit-

ted to a PICU who was unresponsive to conventional 

intravenous sedatives. Sevoflurane was a safe and ef-

fective alternative.

Key words: sevoflurane, intensive care units, pediat-

rics, inhaled anesthetics, invasive ventilation

Resumen
Sedación inhalatoria con sevoflurano en un paciente 

pediátrico críticamente enfermo 

El uso de sedantes intravenosos ayuda a mejorar el 

confort de los pacientes durante la estadía en las uni-

dades de cuidados intensivos pediátricos (UCIP). Lograr 

un adecuado objetivo de sedación en algunos pacientes 

puede ser una tarea difícil, por esto es prioritario de-

sarrollar estrategias alternativas para esta población. 

En este caso se presenta el primer uso reportado de 

sevoflurano inhalado en un paciente internado en una 

UCIP que no respondía a los sedantes intravenosos con-

vencionales. El sevoflurano resultó ser una alternativa 

segura y efectiva.

Palabras clave: sevoflurano, unidad de cuidados 

intensivos, pediatría, sedación inhalada, ventilación 

mecánica

Inhaled anesthetics are widely used in pe-
diatric practice for surgical procedures due to 
their hypnotic, sedative, and amnesic effects. In 
critical care units, their application is limited to 
populations with difficult-to-manage sedation. 
Although their use is increasing, the available 
evidence is still primarily based on case reports 
and cohort studies¹. 

Inhaled sedation with sevoflurane or isoflu-
rane in intensive care units offers several ben-
efits over intravenous agents. These volatile 
anesthetics are primarily eliminated through 
the lungs, minimizing hepatic metabolism, and 
have rapid onset and offset times, allowing for 
quick induction and recovery. Additionally, these 
agents are easily titratable, providing precise 
control over sedation levels from light to deep 
sedation. Sevoflurane can cause cardiovascular, 
gastrointestinal, and neurological side effects, 
such as hypotension, nausea, vomiting, agita-
tion, and hypo- or hyperthermia, among others. 
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Prolonged exposure to this gas may lead to el-
evated serum fluoride levels, potentially causing 
nephrotoxicity.

Despite the positive outcomes that allow safe-
ly achieving the desired sedation goals, there 
are no publications in Latin America on the use 
of inhaled anesthetics in pediatric critical care 
units. In this context, we present the case of 
an 11-month-old patient admitted to the PICU 
of a high-complexity university hospital where 
sevoflurane was implemented as a therapeutic 
strategy.

Clinical case 
An 11-month-old boy with a complex chronic condi-

tion (CCC) and diagnosis of type III esophageal atresia 

and severe tracheal stenosis was admitted to the PICU 

after undergoing airway reconstruction. The intervention 

included resection, tracheal anastomosis, and closure of 

the tracheocutaneous stoma, with intraoperative use of 

extracorporeal pump circuit for hemodynamic and respi-

ratory support. The patient was admitted in the imme-

diate postoperative period with nasotracheal intubation 

and the indication of deep sedation to prevent compli-

cations related to the tracheal suture (target RASS -4, 

Richmond Agitation-Sedation Scale). A multimodal sedo-

analgesia approach was planned with propofol and dex-

medetomidine as sedatives, morphine, and dipyrone as 

analgesics, monitored by non-invasive brain function and 

analgesia nociception index devices (Sedline® and ANI®, 

Masimo, USA, respectively). 

On the third postoperative day, despite increasing the 

sedative doses guided by monitoring, the target RASS was 

not maintained, so it was decided to start inhaled seda-

tion with sevoflurane using the Sedaconda® Anesthetic 

Conserving Device (ACD) (SEDANA Medical AB, Sweden), 

with an end-tidal exhaled gas target of 0.5-1.0% (Fig. 1). 

After starting sevoflurane, the target Patient State Index 

(PSI) and a RASS of -4 were achieved, allowing the sus-

pension of other intravenous sedatives. 

On the fifth postoperative day, a sedation window 

and spontaneous breathing trial were performed, during 

which the patient developed subcutaneous cervical em-

physema secondary to suture dehiscence of the previous 

stoma. The patient underwent a new surgery, in which a 

tracheoplasty and a new tracheostomy were performed. 

Given the reintervention, continuing the inhaled seda-

tion strategy was chosen and maintained for a total of 

5 days without adverse events related to the infusion. 

Besides the tracheal suture dehiscence, the patient de-

veloped surgical site infection and hyperactive delirium. 

Finally, he evolved favorably, was weaned off mechani-

Figure 1 | FA: Patient on mechanical respiratory support, connected to an inhalation sedation device (Sedaconda® Anesthetic 
Conserving Device) with a non-invasive brain function monitoring sensor placed (Sedline®). B: Alternative configuration of the 
inhalation sedation device for tidal volumes less than 200 ml or the requirement of active humidification. The gas analyzer shows 
a capnography curve, as well as the end-tidal carbon dioxide and the anesthetic used (sevoflurane)
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cal ventilation, and was discharged from the hospital two 

months after surgery.

Parental consent to publish the medical case report of 

the child in a scientific journal was obtained.

 

Discussion
In the presented case, the use of inhaled sed-

atives proved beneficial in achieving the goal of 
deep sedation in a patient with difficult-to-man-
age sedation due to the development of tachy-
phylaxis to the usual intravenous sedatives used 
in the PICU. In critical care units, patients re-
quiring mechanical respiratory assistance com-
monly receive intravenous sedatives along with 
analgesics such as opioids and anti-inflamma-
tories². 

The paradigm of the critically ill patients be-
ing deeply sedated and unable to communicate 
is shifting towards lighter sedation that allows 
interaction with the environment during the 
critical phase of the illness³. However, some pa-
tients require deep sedation for longer periods, 
developing tolerance to the conventional regi-
mens used in the PICU. A survey conducted in 
Argentina indicated that midazolam and fen-
tanyl are the most commonly used drugs for se-
dation and analgesia, respectively4. Benzodiaze-
pines are reported to be directly associated with 
the development of delirium and other adverse 
outcomes, so it is essential to reduce their use, 
either through implementing protocols or alter-
native therapeutic strategies5,6. This is especially 
important in patients with difficult-to-manage 
sedation, a term that still lacks a uniform defi-
nition, where pharmacological options are lim-
ited. In this population, propofol, ketamine, and 
phenobarbital are still the most commonly used 
drugs, but their adverse effects limit their long-
term use7,8. In Argentina, dexmedetomidine, 
chloral hydrate, and clonidine are used as ad-
juncts4. 

To date, there are no published reports on the 
use of inhaled sedation in Argentina, while a re-
cent European survey reports that less than 1% 
of participating PICUs use them8. Sevoflurane 
and isoflurane are inhaled anesthetics com-
monly used in pediatric anesthesia, noted for 
their rapid induction and recovery, lower accu-
mulation, and few adverse effects. In adults, me-
ta-analyses published by Jerath et al and Aseri 

et al, support the reduction of extubation time 
and intensive care unit (ICU) stay with the use 
of inhaled sedation9,10. In pediatrics, the articles 
of Mencia et al and Pavcnik et al, demonstrated 
that sevoflurane sedation is effective in critically 
ill children11, 12. Additionally, Berger et al reported 
a reduction in benzodiazepine use in the largest 
pediatric cohort published to date¹. In Spain, the 
society and foundation of pediatric intensive 
care suggest that inhaled sedation is at least as 
effective as propofol in achieving sedation goals, 
and propose considering its use as an alterna-
tive, especially in patients with obstructive re-
spiratory pathology, acute respiratory distress 
syndrome, cardiological and neurocritical condi-
tions¹³. Following the favorable results of Meiser 
et al, published in The Lancet in 2021, the results 
of the IsoCOMFORT study are awaited14. This is 
a multicenter, prospective, randomized, con-
trolled, and blinded phase IV protocol that will 
evaluate the safety and efficacy of isoflurane 
compared to midazolam in mechanically venti-
lated children15. 

Regarding economic matters, a cost modeling 
conducted by the manufacturer and reviewed by 
the economic assessment committee of the Na-
tional Institute for Health and Care Excellence 
(NICE) demonstrates that Sedaconda ACD-S is 
cost-effective compared to traditional intrave-
nous sedation methods. Over a 30-day period, it 
is cost-saving in adults compared to intravenous 
propofol and in children compared to intrave-
nous midazolam. These savings primarily result 
from reduced time on mechanical ventilation. 
Despite uncertainties, NICE recommended Sed-
aconda ACD-S as an option for delivering seda-
tion in both adult and pediatric intensive care 
settings16. 

To our knowledge, this is the first reported 
case in Latin America of the use of inhaled se-
dation in a PICU. Although evidence on inhaled 
gases in pediatric patients is limited, the trend is 
promising in terms of efficacy and safety in pro-
longed use. Our work is logically limited by be-
ing a single case report from a high-complexity 
university center in Buenos Aires. Its relevance 
lies in demonstrating the feasibility of using 
sevoflurane administered through a volatile an-
esthetic delivery device in critically ill pediatric 
patients. Sevoflurane was effective as an alter-
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native to conventional intravenous sedatives, 
safely achieving the sedation goal and facilitat-
ing the spontaneous breathing trial after its dis-
continuation. The need for healthcare personnel 
training and the development of higher quality 

evidence on the prolonged use of inhaled seda-
tives in critically ill pediatric populations is 
highlighted.
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