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Abstract

Background: The side and adverse effects of anesthesia and its neurotoxicity to children have become major
concerns of anesthesiologists in recent years.

Currently, no clinical trials have provided clear evidence indicating the suitable minimum age for a patient’s first
anesthetic application, importance of anesthesia duration, number of anesthetic applications or interval between
two consecutive anesthesia applications.

A very rare case concerning the side, adverse and neurotoxic effects of multiple anesthesia in a child is presented.

Case presentation: A case of a 9-year-old child who received 80 applications of anesthesia in 6 years because of
corrosive esophagitis is presented. The commonly used anesthetic agents were propofol, fentanyl, rocuronium and
sevoflurane.

Conclusion: In our case, there were no permanent side or adverse effects due to multiple anesthesia. The minimal
psychological and scholastic problems of our case were tied to frequent hospitalization by the pediatric psychiatry

consultation.
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Background

The widespread and growing use of anesthesia in infants
and young children has made the safety and adverse ef-
fects of anesthesia a major concern of anesthesiologists.
Pediatric anesthesiologists are increasingly questioned by
parents about the risks of anesthetic agents for their
children [1-3]. Currently, no clinical trials have provided
clear evidence as to the suitable minimum age for the
first anesthetic application, importance of anesthesia
duration, number of anesthetic applications or the ap-
propriate interval between two consecutive anesthesia
applications.

In this case report, as an example of multiple anesthesia,
we present a 9-year-old boy who had accidentally ingested
household bleach when he was 3 years old and who re-
ceived 80 applications of general anesthesia in 6 years for
treatment of corrosive esophagitis.
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Case presentation

Our case was admitted to Sisli Hamidiye Etfal Education
and Research Hospital Pediatric Surgical Department be-
cause of caustic ingestion. He had accidentally ingested
household bleach from a water bottle when he was 3
years old. At admission, he was vomiting and had ero-
sions and ulcerations of the oral cavity. Upon physical
examination, oral nutrition was halted, and intravenous
ranitidine and prophylactic antibiotherapy (ceftriaxone)
were administered. Laboratory tests, blood values and
chest X-ray were normal. At 12 h after caustic ingestion,
he received his first anesthesia for endoscopy. Anesthesia
was inducted with 2 mg/kg propofol, 1 mcg/kg fentanyl
and 0.5 mg/kg rocuronium. He was orotracheally intu-
bated with a 3.5 sized cuffed intubation tube. Anesthesia
maintenance was provided with 1-3% sevoflurane in
50% O,-N,O. At the end of endoscopy and after the re-
turn of spontaneous ventilation, 0.04 mg/kg neostigmine
and 0.01 mg/kg atropin were injected. The endotracheal
tube was removed when the child was fully awake and
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opened his eyes. For early pain management, paraceta-
mol 10 mg/kg was used.

Deep and circular ulcerations of the esophageal mu-
cosa were deemed Grade IIB according to the classifica-
tion of ‘corrosive esophagus grading’. After 15days of
liquid diet, the patient received his second anesthesia for
an esophageal balloon dilatation operation. During this
intervention lasting 30 min, the anesthesia and drug reg-
imens used were the same as in his first operation. The
boy recovered from anesthesia uneventfully. Because of
his esophageal stricture, an esophageal replacement op-
eration was indicated, but the parents declined this sur-
gical approach. Subsequently, the patient underwent
esophageal balloon dilatation operations under general
anesthesia each time he complained of symptoms of dys-
phagia. Gastro-esophageal reflux episodes were treated
with lansoprasol tablet 30 mg per day.

Over a 6-year period, with a frequency of approxi-
mately once per month, the patient had in total 80 appli-
cations of general anesthesia; 70 applications of general
anesthesia were performed using propofol, fentanyl,
rocuronium and sevoflurane, and 10 used thiopental,
fentanyl, rocuronium and sevoflurane. Laboratory moni-
toring with complete blood count, biochemistry and
electrolyte levels were conducted routinely before each
operation. The results were normal except for mild
leukocytosis observed at several visits. As complications,
allergic skin rash was observed eight times at the induc-
tion of anesthesia, and bronchospasm occurred fifteen
times during the recovery. Steroids and bronchodilator
agents were utilized when needed. The most recent eso-
phagoscopy, performed 6 months ago, revealed a normal
esophagus. The patient has been asymptomatic with
normal laboratory monitoring for the last 6 months.
Neurologic and psychiatric examinations were normal.
The cognitive function was measured using the Wechs-
ler Intelligence Scale for Children- Revised (WISC-R),
which revealed normal level of intelligence with a total
score of 97. Child Behavior Checklist 6-18 (CBCL 6-18)
was completed by his mother. The questionnaire de-
tected no abnormalities except for minor attention prob-
lems. He has successfully attended primary school for
the last 2 years. For a short period, he underwent
pediatric psychiatry consultations because of attention
problems related to frequent hospitalizations, which
were managed without any medications.

Discussion and conclusions
Severe critical events during pediatric anesthesia or
anesthetic drug toxicity in pediatric patients have been
investigated in many studies [1-4].

In a multicenter observational study, Habre et al
stated that national, regional, and specialist societies
must focus on educating anesthesiologists and their
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teams and implement strategies for quality improvement
in pediatric anesthesia [4]. In our case, all anesthesia ap-
plications were performed by anesthesiologists experi-
enced in pediatric anesthesia.

Propofol is a potent intravenous hypnotic agent that is
widely used in pediatric anesthesia. Propofol has gained
popularity for its rapid onset and rapid recovery. However,
prolonged propofol administration (>48h) at high doses
(>4 mg/kg/h) may cause a rare but frequently fatal com-
plication known as propofol infusion syndrome [5-7].

In an in vitro study, Monni et al. investigated the
neurotoxic action of propofol on hypoglossal motoneu-
rons using electrophysiological recordings. They con-
cluded that because of its potential neurotoxic impact
on neurodevelopment, propofol should be used with
caution in pediatric surgery [8].

In our case, we preferred propofol as the induction
agent because of its rapid onset and recovery. None of the
80 anesthesia applications used total intravenous
anesthesia, and there was at least a two-week interval be-
tween consecutive anesthesia applications.

Fentanyl is a potent opioid receptor agonist with seda-
tive and analgesic effects that is routinely used in pediatric
anesthesia. Some clinical trials have shown that fentanyl
can prevent emergence agitation under sevoflurane
anesthesia in children [9-11].

Sevoflurane is the ideal agent for inhalation induction
of anesthesia in children because it is not irritating to
the airway. Sevoflurane is also a bronchodilator, and it is
not nephrotoxic as long as a fresh gas flow is kept at > 2
1 per minute [1]. In their study, Gueli and Lerman con-
cluded that sevoflurane is a well-tolerated induction
agent that rarely causes seizures in children [12].

In a previous study, the effect of repeated isoflurane
and sevoflurane anesthesia on rat hepatocytes was in-
vestigated. The results suggested that the anesthetics
do not present considerable hepatotoxicity [13].

In our case, we preferred rocuronium as a muscle re-
laxant. We think that the antagonism assured by sugam-
madex represents an additional safety factor for the use
of rocuronium, especially in cases of difficult intubation.
The use of sugammadex was not required in our case.

Among the drugs used in anesthesia, antibiotics and,
rarely, muscle relaxants elicit an allergic reaction. In our
case, the clinical manifestation of allergic reaction was a
skin rash observed at the induction of anesthesia (in 8
anesthesia applications), most likely caused by
rocuronium.

Thiopental, the most commonly used barbiturate in
pediatric anesthesia, depresses respiration and induces
apnea [1]. Thiopental is not preferred in short cases be-
cause it has no analgesic effect and has a late recovery com-
pared with propofol. We were required to use thiopental
when propofol was not available in our hospital pharmacy.
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Recently, preclinical data along with retrospective clin-
ical studies have suggested that anesthesia could damage
brain functions in children by affecting multiple ion
channels, receptors and cell signaling processes in the
central nervous system. The stage of brain development
at the time of exposure to anesthesia and the frequency
and cumulative anesthetic doses are some important fac-
tors causing neurotoxicity [14—16]. Brambrink et al. re-
ported that a 5-h exposure of infant rhesus macaque
brains to isoflurane was sufficient to cause widespread
apoptosis of neurons and oligodendrocytes throughout
the developing brain [17]. Zou et al. demonstrated that
ketamine administration results in a dose-related and
exposure-time-dependent increase in neuronal cell death
in the developing rat brain [18]. However, the relevance
of these laboratory findings to clinical practice remains
unclear because it is quite difficult to find or prove the
neurological harm that might be caused by anesthesia in
clinical studies conducted on children.

Previous clinical studies related to anesthetic neuro-
toxicity have generally been conducted on children
who received only one exposure to general anesthesia.
The Pediatric Anesthesia NeuroDevelopment Assess-
ment (PANDA Study) and General Anesthesia com-
pared to Spinal Anesthesia (GAS) study, found strong
evidence that exposure for just under an hour to
sevoflurane general anesthesia in infancy does not in-
crease the risk of adverse neurodevelopmental out-
come at 2 years of age [3, 14, 15].

The Mayo Anesthesia Safety in Kids (MASK) study
and the Recognition Memory Study, which assess neuro-
developmental outcomes of anesthesia in young chil-
dren, are ongoing [19].

Finally, on December 14, 2016, the FDA issued a
“Drug Safety Communication” warning that general
anesthesia and sedation drugs used in children less than
3years of age or in pregnant women in their third tri-
mester who undergo anesthesia for more than 3h or
have repeated use of anesthetics “may affect the develop-
ment of children’s brains” [20].

We believe that in our case report, anesthetic neuro-
toxicity was not observed because our case received his
first anesthesia at 3 years of age and all anesthesia ad-
ministrations were of short duration (less than 1 hour).
The neurologic and psychiatric examinations were nor-
mal. The cognitive function of our case, measured using
the WISC-R score was normal. WISC-R test determines
two aspects of intelligence: verbal and performance
intelligence. Our case gained a verbal score of 88 and a
performance score of 107 with a total score of 97. CBCL
6—18 was used to assess behavioral and emotional prob-
lems. The questionnaire detected only minor attention
problems without any emotional impairment. The min-
imal psychological and scholastic problems of our case
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were tied to frequent hospitalization by the pediatric
psychiatry consultation.

We presented a pediatric case of multiple anesthesia.
In this case, there were no permanent side or adverse ef-
fects due to multiple anesthesia. To our knowledge, this
is the only article in the literature reporting a pediatric
case subjected to such a high number of anesthesia
applications.
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