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Hypothermia Following Spinal Anesthesia in an Infant:
Potential Impact of Intravenous Dexmedetomidine
and Intrathecal Clonidine
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Abstract

The a,-adrenergic agonists (dexmedetomidine and clonidine) have
been used in several different clinical scenarios in infants and chil-
dren including sedation during mechanical ventilation, procedural
sedation, supplementation of postoperative analgesia, prevention of
emergence delirium, control of post-anesthesia shivering, treatment
of withdrawal and prolonging of duration of neuraxial anesthesia.
Hemodynamic effects including bradycardia and hypotension remain
the predominant adverse effects reported with the o,-adrenergic ago-
nists. We report hypothermia following intravenous sedation with
dexmedetomidine and spinal anesthesia with a combination of bupi-
vacaine and clonidine in a 2-month-old infant. The potential mecha-
nisms involved are reviewed, the causal relationship between hypo-
thermia and a,-adrenergic agonists is explored and interventions to
avoid its development are presented.
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Introduction

The a,-adrenergic agonists (dexmedetomidine and clonidine)
have been used successfully in infants and children for se-
dation during mechanical ventilation, to provide procedural
sedation, supplement postoperative analgesia, prevent emer-
gence delirium, control post-anesthesia shivering, treat with-
drawal and to augment neuraxial anesthesia. Dexmedetomi-
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dine is an o,-adrenergic agonist which was first approved by
the Food and Drug Administration (FDA) of the United States
in 1999 for the sedation of adults during mechanical ventila-
tion and subsequently in 2009 for monitored anesthesia care
(MAC) of adults during perioperative care. Like clonidine,
dexmedetomidine is a member of the imidazole subclass of
the ay -adrenergic agonists. Its a,/a, specificity is 1,620:1,
higher than that of clonidine (220:1), thereby making it a
complete agonist [1].

Two of the more common clinical applications of these
agents in our clinical practice include the use of intravenous
dexmedetomidine to provide sedation and anxiolysis during
awake regional anesthesia as well as the addition of clonidine
to a local anesthetic agent to prolong the duration of spinal
anesthesia [1-3]. To date, the most frequently cited adverse ef-
fects of these agents have included bradycardia and hypoten-
sion. We present the development of hypothermia following
sedation with dexmedetomidine during spinal anesthesia with
a combination of bupivacaine and clonidine in a 2-month-old
infant during urological surgery. The potential mechanisms
involved are reviewed, the causal relationship with the o,-
adrenergic agonists is explored and interventions to avoid its
development are presented.

Case Report

Institutional Review Board approval is not required for review
and presentation of isolated case reports from Nationwide
Children’s Hospital (Columbus, Ohio). A 2-month-old, former
term, 5.6 kg infant presented for anesthetic care during cystos-
copy and resection of a right ectopic congenital ureterocele.
Past history included hydronephrosis and recurrent urinary
tract infections. There was no prior surgical history and no
known allergies. Medications included cefdinir oral suspen-
sion (once daily) and cholecalciferol (two drops every morn-
ing). The physical examination was non-contributory and the
vital signs were unremarkable. Based on our routine clinical
practice, spinal anesthesia was offered and informed consent
was obtained from the parents. The patient was transported
to the operating room and routine American Society of Anes-
thesiologists’ monitors were placed. Continuous temperature
monitoring was not used based on our usual clinical practice
during spinal anesthesia. To maintain normothermia, before
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the infant arrived in the operating room, the room was warmed
and maintained throughout the procedure. Overhead warming
lights were placed when the patient was uncovered while spi-
nal anesthesia was placed and peripheral intravenous access
was obtained. Additionally, a forced air warming blanket at
43 °C was placed under the patient’s legs, body and torso and
the patient was covered with plastic as allowed by the surgical
procedure.

After the lumbar area was cleansed with an antiseptic so-
lution, spinal anesthesia was placed using a 22-gauge spinal
needle with a stylet inserted at the L3-4 interspace. Once free
flow of cerebrospinal fluid was obtained, 1 mL of 0.5% bupiv-
acaine (5 mg) with 1:200,000 epinephrine and clonidine (5 pg)
was injected. After adequate sensory and motor blockade were
obtained, a peripheral intravenous cannula was placed in the
lower extremity. Sedation during the procedure was provided
by dexmedetomidine (two 2-ug doses) and propofol (2 mg).
No change in vital signs was noted after placement of the spi-
nal anesthesia or the administration of dexmedetomidine and
propofol. The surgical procedure lasted approximately 25 min.
No additional sedation or analgesia was provided. The patient
was transported to the post-anesthesia care unit (PACU). On
arrival to the PACU, vital signs were stable and the body tem-
perature was 36.4 °C. After approximately 30 min, the patient
was transferred to phase 2 recovery. Shortly after arrival, the
patient was noted to be pale and lethargic. Vital signs included
temperature (rectal) 35.0 °C, heart rate 110 beats/min, respira-
tions 24 breaths/min with 10 - 15 s pauses between breaths and
longer periods of apnea that required stimulation, blood pres-
sure 89/51 mm Hg and oxygen saturation (SpO,) 99%. Serum
glucose and hemoglobin were 113 mg/dL and 9.2 g/dL, respec-
tively. The patient was transferred back to phase 1 recovery
and external warming was initiated. The apnea responded to
gentle stimulation and the patient moved all extremities appro-
priately, but he remained lethargic. With no improvement in
the lethargy after an hour, it was decided to admit the patient to
the pediatric ICU for ongoing monitoring. Blood cultures were
drawn and broad spectrum antibiotics were started. At the time
of admission to the pediatric ICU, the patient’s body tempera-
ture was 36.4 °C, pulse 142 beats/min, respirations 31 breaths/
min, blood pressure 90/43 mm Hg and SpO, 100%. The pa-
tient’s postoperative course was unremarkable. He was able
to maintain normothermia without external warming. Blood
cultures were negative, and the antibiotics were discontinued
after 48 h and he was discharged home. Follow-up visit with
the pediatric urologist was unremarkable.

Discussion

Data from animal and retrospective epidemiological studies
have suggested the potential for long-term neurocognitive ef-
fects from various anesthetic agents on the developing brain
[4, 5]. Although there remains no clear evidence of neurocog-
nitive effects from prospective studies in infants and children,
the United States FDA has issued a warning of possible ad-
verse effects of repeated or lengthy use of general anesthesia or
sedation during procedures in children less than 3 years of age
[6]. To avoid these potential risks, our institution has started
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a program which offers regional anesthesia instead of general
anesthesia for lower abdominal, perineal or lower extremity
surgery [7].

When neuraxial anesthesia is used instead of general an-
esthesia, our clinical practice includes the use of dexmedeto-
midine to provide sedation. Dexmedetomidine is chosen as
animal data have suggested that its potential pro-apoptotic ef-
fect is limited unlike other anesthetic agents (benzodiazepines,
barbiturates, propofol or the volatile anesthetic agents) [8, 9].
Additionally, clonidine is frequently added to the spinal anes-
thesia solution to prolong the duration of surgical anesthesia
[3, 10]. Hemodynamic effects including bradycardia and hypo-
tension remain the predominant adverse effects reported with
the o,-adrenergic agonists [11]. However, temperature control
and thermogenesis may also be affected by several potential
mechanisms. Direct activation of a,-adrenergic receptors in
the hypothalamus decreases metabolic heat production [12].
The vasoconstrictive response to hypothermia is blunted there-
by allowing for ongoing vasodilatation and heat loss as core
body temperature decreases [13]. In the periphery, activation
of post-synaptic o,-adrenergic receptors inhibits lipolysis and
non-shivering thermogenesis in brown fat [ 14, 15]. The physi-
ologic effects of a,-adrenergic agonists, predominantly dex-
medetomidine, on temperature regulation and heat generation
have led to its use to prevent shivering following anesthetic
care and during therapeutic hypothermia [16-18].

Although rarely reported as an adverse effect, as illus-
trated by our patient and a previous report from the literature,
these physiologic effects may lead to hypothermia especially
in neonates and young infants. Finkel et al reported hypother-
mia and bradycardia in a 2-day-old, 3-kg infant when dexme-
detomidine was used for sedation and to provide immobility
following repair of bladder exstrophy [19]. Hypothermia de-
veloped approximately 9 h postoperatively with a dexmedeto-
midine infusion at 0.4 pg/kg/h and an epidural infusion of
ropivacaine and fentanyl. The hypothermia was corrected by
the placement of an overhead radiant warmer and a decrease
of the dexmedetomidine infusion to 0.2 pg/kg/h. Additional
evidence for the potential impact of a,-adrenergic agonists on
thermoregulation and their potential role in the development of
hypothermia is provided by animal data [20-22].

In infants, the normal response to hypothermia initially
includes vasoconstriction and increased metabolic heat pro-
duction via non-shivering thermogenesis. These actions may
be blocked by the stimulation of central and peripheral o,-
adrenergic receptors. We would postulate that these effects
may occur regardless of the route (intravenous or neuraxial)
of administration of the a,-adrenergic agonist. In our patient,
it is not possible to absolutely prove whether the intravenous
dexmedetomidine or the intrathecal clonidine was primar-
ily responsible for our patient’s hypothermia. However, other
causes of hypothermia and lethargy including exposure, sepsis
and hypoglycemia were ruled out. Although spinal anesthesia
with local anesthetic agents may have contributed to the in-
ability to respond to hypothermia by blocking thermogenesis,
thermoregulation has been shown to be intact during epidural
anesthesia in adults and in young children receiving caudal an-
esthesia with general anesthesia [23-25].

When a,-adrenergic agonists are administered during the
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