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Use of dexmedetomidine

and low-dose ketamine as
conscious sedation for fibreoptic
bronchoscopy intubation for
temporomandibular joint ankylosis
secondary to an unsuspecting
childhood trauma: a case report
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Abstract

Airway management in the paediatric population is known to be challenging due
to its unique anatomical and physiological differences. Maxillofacial injuries further
complicate airway management. To date, there is limited evidence to support the
technique of airway management and the choice of drugs used in the paediatric
population. This case report aims to describe the technique of conscious sedation
using dexmedetomidine and ketamine to perform an awake fibreoptic intubation in
the case of an 8-year-old boy with limited mouth opening due to a temporomandib-
ularjoint ankylosis secondary to childhood trauma. The endpoint of this case report
showed that this technique proved effective with a good margin of safety in this
paediatric patient with an airway concern. Further studies are needed to validate
this observation.
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Introduction

Airway management of paediatric patients is known to be challenging due to its
unique anatomicaland physiological differences.! Additionally, maxillofacialinjuries
can complicate the airway further and the surgery itself may often preclude the use
of an oral route for intubation.? Fibreoptic bronchoscopy intubation remains the
gold standard for an anticipated difficult airway.® However, it is difficult to get full
cooperation from paediatric patients to perform an awake fibreoptic intubation.
There is limited evidence to support the superiority of the choice of drugs in the
paediatric population.® In this case report, we describe a successful nasal fibreoptic
intubation of a child with limited mouth opening due to a temporomandibular joint
ankylosis secondary to childhood trauma with conscious sedation by using the
combination of ketamine and dexmedetomidine.

Casereport

An 8-year-old boy, with normal growth (weight 18.4 kg) was referred to the dental
team for limited mouth opening causing reduced food intake. Upon further history,
the child had a history of fall when he was 1 year old and was noted to have facial
asymmetry when he was 2 years old. However, no medical attention was sought
as the patient did not complain of pain or swelling. On physical examination, there
was an obvious facial asymmetry with retrognathic mandible more prominent on
the right side with a midline shift to the left upon mouth opening. The inter-incisor
distance was only 1 finger breath space. Due to the limited mouth opening, the child
presented with multiple dental caries with mixed dentition. Otherwise, the mother
denied any obstructive sleep apnoea symptoms or snoring noted during sleep, and
the child appeared active during daytime.

The oral and maxillofacial surgery (OMFS) team decided for a 2-stage surgery to
correct this deformity. The first stage of surgery was distraction osteogenesis of
the mandible followed by a total excision of the ankylotic mass over left condyle
via extraoral approach, left cornoidectomy, lining of glenoid fossa region with
temporalis fascia and fat graft.
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Fig. 1. Preoperative evaluation of the patient’s airway showing very limited mouth opening
with a narrow chin from temporomandibular ankylosis.
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Fig. 2. (Left) Topicalization of upperairway with nebulized lignocaine with adrenaline 1:10,000.
(Center) Nasopharyngeal airway inserted into the right nostril to maintain ventilation and
oxygenation. (Right) Introduction of fibreoptic bronchoscope into the left nostril without
struggle.
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During the preoperative review (Fig. 1) in our unit’s anaesthesia preoperative
clinic, the nasal route of fibreoptic intubation and possible surgical airway was
discussed with the mother as the most viable option after all the risks and benefits
were explained.

Onthe day of surgery, the child was accompanied by the mother to the operation
theatre. Standard monitoring, electrocardiogram, non-invasive blood pressure
monitoring, and SpO, monitoring were applied. Intravenous glycopyrrolate 5 mcg/
kg was administered as an antisialogue. Nebulized lignocaine (preservative free)
2% with a mixture of adrenaline 1:10,000 (dilution: 40 mg of lignocaine (2 ml 2%,
2.5 mg/kg) + 0.1 mg of adrenaline (1 ml of 1:10,000 adrenaline)) was administered
over 5 minutes (Fig. 2). While the topicalization of the airway was ongoing, an
infusion of dexmedetomidine was already initiated with the endpoint of titration
guided clinically by the patient’s heart rate, blood pressure, respiratory rate, and
consciousness level: this was done very gently with a starting dose of 0.5 mcg/
kg/hour and gradually increased by 0.2 mcg/kg/hour until 1 mcg/kg/hour, as to
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reduce the incidence of profound bradycardia which may develop in children if
given at 1 mcg/kg/hour over 10 minutes in the beginning. The child was transferred
to the operating table once he was lightly sedated and calm.

The plan was to insert nasopharyngeal airway via the left nostril for oxygen
delivery and the right nostril to insert a fibreoptic scope. As the nasopharyngeal
airway (size 5) was being inserted in the left nostril with the circuit connected
and the endotracheal tube was mounted before the introduction of a fibreoptic
scope, the child exhibited mild agitation and resisted the procedure. Consequent-
ly, a dosage of intravenous ketamine at 1 mg/kg was administered for its rapid
drug onset with a background infusion of dexmedetomidine of 1 mcg/kg/hour.
The procedure was then followed by the insertion of fibreoptic bronchoscope
(11301AA1 OD 2.8 mm, Karl Storz, Germany) into the right nostril with the endotra-
cheal tube (size 4.5) loaded to the shaft of the scope (Fig. 2). Upon visualization of
epiglottis and vocal cord, 2 ml lignocaine 2% was instilled via the side port of the
fibreoptic scope, was advanced into the trachea (above the carina), and the cuffed
endotracheal tube was railroaded along the fibreoptic scope. Placement of the
endotracheal tube was confirmed by capnography tracing and direct visualization
of the fibreoptic scope.

Once the airway was established, intravenous propofol 1 mg/kg was adminis-
tered and maintained with inhalational sevoflurane and a background infusion
of dexmedetomidine of 0.3 mcg/kg/hour without muscle relaxants. There were
no episodes of desaturations/apnoea and the child remained haemodynamical-
ly stable during the handling of airway. The total duration of surgery lasted for
approximately 4 hours with minimal blood loss. Postoperatively, the patient was
planned for delayed extubation in the Paediatric Intensive Care Unit with infusion
of dexmedetomidine. The child was subsequently extubated on the following day
with no immediate complications observed. The child remained well and was
transferred to the ward for daily distraction of the mandible. The child had no
recall of the process of intubation.

Discussion

Limited mouth opening is common among patients with temporomandibular
ankyloses. The initial plan of laryngoscopy or the use of supraglottic airway as
a conduit were not possible; hence, the nasal route of intubation or tracheosto-
my was the remaining option. With the advancement of our airway equipment,
surgical airway is no longer routinely practiced.®A similar case from Sharma et al.”
described asleep fibreoptic intubation with an incremental dose of sevoflurane
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and maintenance of spontaneous breathing in a child with limited mouth opening
for temporomandibular joint ankylosis.

In our case, nasal mucosal anaesthesia was achieved with nebulized lignocaine
2% + adrenaline 1:10,000 (1 ml, 0.1 mg) simultaneously with initiating infusion of
dexmedetomidine. The safe dose for nebulized lignocaine (without adrenaline)
varies from 4-8 mg/kg.® In this patient, the total dose of lignocaine was only 2.5
mg/kg with the addition of adrenaline 1:10,000 (1 ml, 0.1 mg), which is far from
the suggested toxic dose dosage. Nevertheless, we did not observe significant
efficacy in anesthesia of the nasal mucosa through nebulized lignocaine as the child
exhibited resistance during the initial insertion of a nasopharyngeal airway while
receiving the dexmedetomidine infusion. As a result, intravenous administration
of ketamine was required to expedite the onset of anesthesia and ensure patient
comfort. Dexmedetomidine was chosen for conscious sedation due to its anxiolytic
effect, lower respiratory compromise, and mild analgesic properties.’ However, the
evidence is limited thus far.

It is almost impossible to perform awake fibreoptic bronchoscopy intubation in
the paediatric population. Even employing the conscious sedation technique, this
needs to be performed by skilled personnel to increase the first pass success rate.
Inhalational agents were not used in this case, as we wanted to ensure the child
was adequately sedated via intravenous sedatives. Alternatively, total intravenous
anaesthesia (TIVA) with propofol with/without remifentanil has also been
described as one of the techniques commonly used in managing awake fibreoptics
intubation.® The use TIVA with propofol with/without remifentanil was not chosen
for our patient due to concerns about apnoea during drug titration and the need
to maintain spontaneous respiration. Additionally, the patient’s temporomandibu-
lar deformity excluded the use of supraglottic airway, which could potentially lead
to airway obstruction. Both dexmedetomidine and ketamine allow maintaining
the patient’s spontaneous respiratory effort and provide a relatively safe haemo-
dynamic profile.* Dexmedetomidine has also exhibited additional potential for
utilization in the perioperative phase, specifically due to its favourable impact on
surgical stress response, as an adjunct for pain relief and possibly as a preventive
measure against postoperative delirium and agitation, which was crucial in this
case to ensure maximal cooperation of the patient during the postoperative period
in the intensive care unit.*?

However, the selection of drugs ultimately relies on the familiarity and avail-
ability of local hospital policies and experiences. In cases where resources are
limited (such as a lack of dexmedetomidine or unfamiliarity with its usage), we
recommend alternative drug options that can maintain spontaneous respiration
while ensuring sufficient sedation levels. For instance, TIVA propofol with/without
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remifentanil could be considered provided adequate topicalization of the airway is
performed to ensure a smooth induction process. Appropriate case selection is also
another factor for this successful intubation. The child was cooperative and was
not agitated. Rapport with the patient was built to gain maximum trust. If the child
is not cooperative, the asleep technique would have been better than conscious
sedation.”

A limitation presented by this case was that full cooperation from a pediatric
patient may not be possible to allow awake fibreoptic bronchoscopy intubation,
even though this is the gold standard to secure the airway in an anticipated difficult
airway case. Another limitation was that nostril topicalization with packed cocaine
was also not feasible; therefore, nebulized lignocaine with adrenaline was used.

Conclusion

Fibreoptic bronchoscopy intubation remains an essential skill yet carries a
challenging learning curve for anaesthetists dealing with an anticipated difficult
airwayinthe paediatric population. Ketamine and dexmedetomidinewere chosen as
the anaesthetic agents in this case as these drugs allow spontaneous breathing and
have a good safety margin. Further studies are needed to validate this observation.
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