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Dexmedetomidine to Treat Hiccups During Anesthetic
Care in an Adolescent Female

Dalton Skaggs?, Brian Hall®, Joseph D. Tobias® ¢4

Abstract

The clinical applications of dexmedetomidine in infants and children
have included sedation during mechanical ventilation, prevention
of post-anesthesia delirium, control of procedure-related pain and
anxiety, and treatment of shivering. We present anecdotal experience
with the use of dexmedetomidine to treat hiccups that developed in-
traoperatively in an adolescent following the induction of anesthesia
and placement of a laryngeal mask airway. The neural pathways and
neurotransmitters involved with hiccups are reviewed, options for in-
traoperative treatment presented, and previous reports of the use of
dexmedetomidine in this clinical scenario discussed.
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Introduction

Dexmedetomidine is an a,-adrenergic agonist, first approved by
the United States Food & Drug Administration (FDA) in 1999
as a short-term sedative during mechanical ventilation for adults
in the intensive care unit. Subsequent FDA approval, also in
adults, was later granted in 2009 for its use as a sedative/an-
xiolytic in monitored anesthesia care (MAC). Despite lacking
FDA approval for pediatric use, it has seen widespread off-label
use in infants and children due to its demonstrated efficacy and
low risk for adverse hemodynamic and respiratory effects [1].
Reported pediatric clinical applications have included inten-
sive care sedation during mechanical ventilation, prevention of
post-anesthesia delirium, sedation for invasive and non-invasive
procedures, control of shivering, and treatment of substance
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withdrawal [2, 3]. Other potential pediatric applications for dex-
medetomidine continue to be explored and reported.

We present an adolescent who developed hiccups, which
began to interfere with surgical care, following the induc-
tion of anesthesia and placement of a laryngeal mask airway
(LMA). The hiccups resolved following the administration of
a single dose of dexmedetomidine. The neural pathways and
neurotransmitters involved with hiccups are reviewed, options
for intraoperative treatment presented, and previous reports of
the use of dexmedetomidine in this clinical scenario discussed.

Case Report

Review of this case and presentation followed the guidelines of
the Institutional Review Board of Nationwide Children’s Hos-
pital (Columbus, OH). Written, informed consent was obtained
along with consent for anesthesia from a parent or guardian for
the use of de-identified information for publication.

The patient was a 12-year-old, 39.9-kg adolescent female
with a past medical history of median arcuate ligament (MAL)
syndrome status post MAL release several years prior. More
recently, she had presented to an outside hospital for wors-
ening of her chronic abdominal pain, nausea, and vomiting
before being brought to our institution several days later for
ongoing workup of her abdominal pain as well as evaluation
of abnormal dystonic movements and seizure-like activity that
began during her outside admission. To evaluate her for nut-
cracker syndrome (renal vein compression) as the etiology of
the abdominal pain and planning for a potential left renal auto-
transplant, a sedated renal venogram was planned. Following
a preoperative assessment which was unremarkable for her
airway, cardiovascular, and respiratory examination, she was
held nil per os for 8 h, and transported to the interventional ra-
diology suite. Routine American Society of Anesthesiologists’
monitors were placed and anesthesia was induced with the in-
travenous administration of lidocaine (40 mg), propofol (150
mg), and fentanyl (50 pg). A size 3 LMA was placed without
difficulties. Positive pressure ventilation with a peak inflating
pressure of 20 cm H,O provided effective chest excursion and
positive end-tidal carbon dioxide without an audible air leak.
Following LMA placement, the patient started having continu-
ous hiccups, occurring every 4 - 8 s that resulted in patient
movement which interfered with the initiation of the proce-
dure. Dexmedetomidine (12 pg) was administered as a slow
bolus dose over 30 s which resulted in cessation of the hic-
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cups within 2 min. The procedure was completed uneventfully
without return of hiccups or other intraoperative problems.
The LMA was removed at the completion of the procedure
and the patient was transported to the post-anesthesia care unit.
Her postoperative course was uneventful.

Discussion

We present anecdotal experience with the successful use of a
bolus dose of dexmedetomidine to treat hiccups that developed
during intraoperative anesthetic care. Hiccups are the result of
spontaneous contraction of the respiratory muscles—primarily
the diaphragm and intercostal muscles—accompanied by clo-
sure of the larynx [4]. Episodes can be very long-lasting, often
termed persistent or “intractable,” or briefer in nature depend-
ing on the etiology. Intraoperative hiccups may be due to direct
stimulation of the stomach, diaphragm or nearby nerves from
the surgical procedure or irritation from anesthetic techniques
such as ventilation and airway procedures, any of which can
result in triggering of the hiccup reflex arc [5].

This reflex arc, while not fully understood, is generally
agreed to consist of afferent pathways involving the phrenic
nerve, vagus nerve, and thoracic sympathetic nerve fibers; cen-
tral processing in the midbrain; and efferent pathways involv-
ing the phrenic nerve to the diaphragm and accessory nerves
to the intercostal muscles [6, 7]. An array of both central and
peripheral neurotransmitters are involved along these path-
ways, including gamma-aminobutyric acid (GABA), seroto-
nin, dopamine, acetylcholine, histamine, and norepinephrine,
resulting in a diverse set of potential etiologies and targets for
the treatment of hiccups [8].

Hiccups can be treated by a variety of means, ranging from
non-pharmacologic methods like breath-holding or breathing
into a paper bag, for which increased alveolar PaCO, may be the
curative outcome, or pharmacologic remedies that either treat the
suspected cause of the hiccups (such as proton pump inhibitors
when gastro-esophageal reflux disorder (GERD) is the suspected
etiology) or pharmacologic agents that target the reflex [4]. Non-
pharmacologic treatments that may be considered for hiccups
specifically occurring in the intraoperative environment and can
include increasing the PaCO,, briefly held inflation of the lungs,
pharyngeal stimulation, or even phrenic nerve blockade [5].

Interference with the procedure caused by the resulting
patient movement often necessitates prioritizing pharmaco-
logic treatment for a more rapid resolution. However, there
remains a lack of evidence-based medicine to guide the op-
timal therapeutic interventions for intraoperative hiccups and
no official recommendations, with most treatments relying on
empiric or anecdotal evidence [9, 10]. Kranke et al reported
in their systematic review that of a wide array of medications
reported for this clinical use, only methylphenidate had under-
gone a randomized controlled trial, for which no benefit over
placebo was noted [9]. Other treatments currently recommend-
ed included deepening the level of sedation or anesthesia with
propofol or other general anesthetic agents, metoclopramide
when the cause is suspected to be gastric in nature, anticho-
linergic agents, ephedrine, and when all else fails the admin-

istration of a neuromuscular blocking agent [5]. Ephedrine, an
indirect acting adrenergic agonist used due to its advantage of
avoiding the potential hemodynamic effects of deepening the
level anesthesia, has demonstrated some efficacy in anecdotal
reports [11]. Although the mechanism is not fully understood,
ephedrine may suppress hiccups due to its central nervous sys-
tem stimulation or a secondary bronchodilatory effect [12].
However, given ephedrine’s potential for adverse cardiovascu-
lar effects, especially in older patients, dexmedetomidine has
been offered as a potential option for treating intraoperative
hiccups, likely through a similar mechanism but without the
same risks due to its selective a,-adrenergic agonism [13]. In
addition to the case report, previous anecdotal evidence has
supported the efficacy of dexmedetomidine in treating intraop-
erative hiccups (Table 1) [10, 13-15].

Learning points

In summary, clinical experience has suggested the efficacy of
dexmedetomidine as a potential therapeutic intervention for
intraoperative hiccups in patients during general anesthesia.
Hiccups in the intraoperative environment pose unique chal-
lenges with potential threats to patient safety. Inadvertent pa-
tient movement may interfere with successful completion of
the procedure during both surgical procedures and radiologic
imaging where patient immobility is mandatory. Although cur-
rently supported by only a handful of anecdotal cases, the ap-
parent swift cessation of hiccups in temporal relationship to
the administration of dexmedetomidine suggests that its use
should be considered among other pharmacologic options in
this clinical scenario. Dosing has generally included a bolus of
1 pg/kg (50 pg in adults) with two of the reports using an infu-
sion (0.3 - 0.5 pg/kg/min) after the bolus dose to ensure com-
pletion of the procedure without further interruption. Although
generally devoid of significant adverse effects, bradycardia
and hypotension may occur with larger doses, rapid adminis-
tration or in patients with comorbid cardiovascular diseases.
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Table 1. Previous Reports of Dexmedetomidine to Treat Hiccups

Patient demo-
graphics and dex-
medetomidine dose

Author and
reference

Clinical summary

Khatri etal [10] A 30-year-old
woman, 50 pug

over 10 min

Koteswara A 38-year-old
etal [13] woman, 50 pug
over 10 min
El-Tahan et A 2-year-old boy, 1
al [14] ng/kg over 10 min
followed by infusion
at 0.3 - 0.5 pg/kg/h
Krishnakumar A 3-year-old boy, 1
etal [15] pg/kg over 10 min

followed by infusion
at 0.5 pg/kg/h

Healthy patient for breast fibroadenoma excision. Hiccups began 20 min after the
induction of anesthesia and LMA placement. Dexmedetomidine was administered
after bolus doses of propofol and a dose of atropine were unsuccessful. The hiccups
resolved successfully and the procedure was completed without issues.

ASA physical status 2 patient with well-controlled hypertension to the operating room for
breast fibroadenoma excision. Hiccups began 30 min after the induction of anesthesia and LMA
placement. Hiccups continued for 5 min despite propofol boluses (n = 5). Dexmedetomidine
was administered and the hiccups stopped. The procedure was completed without further issue.

Cochlear implantation for sensorineural hearing loss. Anesthetic induction and endotracheal
intubation. Hiccups that began during temporal bone drilling resulted in head movement

that impeded safe continuation of the procedure. Hiccups did not unresolve after increased
sevoflurane concentration, bolus and increased infusion rate of fentanyl, gastric decompression,
decreased ETCO,, and lidocaine administration. Hiccups resolved after dexmedetomidine.

Patient with history of seizures, sedated with propofol for an MRI. Hiccups began
shortly after induction and were not affected by either propofol bolus or increased
propofol infusion rate. Hiccups stopped after the dexmedetomidine bolus (administered
over 10 min). The procedure was completed without further complication.

ASA: American Society of Anesthesiologists; ETCO,: end-tidal carbon dioxide; LMA: laryngeal mask airway; MRI: magnetic resonance imaging.
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