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Introduction

Goldenhar syndrome (GS) refers to a congenital disorder
characterized primarily by a wide range of craniofacial abnor-
malities. Incidence has been cited from 1 in 5,600 to 1 in
150,000.* Common craniofacial manifestations of GS include
asymmetrical mandibular hypoplasia and auricular deficits. Ad-
ditionally, extra-craniofacial abnormalities are seen frequently
and most often involve the skeletal and circulatory systems.?
GS has also been referenced, in the literature as craniofacial
microsomia (CFM), hemifacial microsomia, and oculoauriculo-
vertebral spectrum to name a few examples.!? Although GS is
seen as a specific variant of CFM with features most notable for
epibulbar dermoids and vertebral abnormalities, there are no
clear diagnostic criteria and patients are clinically indistin-
guishable from those with other forms of CFM.®

Patients with GS often require surgical intervention either for
functional or aesthetic reasons, with many requiring a multi-
stage treatment plan involving successive surgeries early in
their lives.2” Given the extensive surgical requirement and
unigque anatomic differences in this patient population, there are
many potential anesthetic considerations. We present a case of
a patient with GS who underwent general anesthesia for a
mastoidectomy at our institution.

Case

A 7-year-old male with GS presented for a scheduled mastoid-
ectomy for acute-on-chronic left ear mastoiditis. Pertinent
medical history included left microtia, hearing loss, mandibular
hypoplasia, scoliosis, and possible obstructive sleep apnea. The
patient had a history of bilateral epibulbar cysts and
periauricular tags that were excised in the past, as well as
pulmonary stenosis that had previously resolved. He otherwise
met developmental milestones and had an adequate exercise
capacity.

On the day of surgery, the patient’s vital signs were within
normal limits. Physical exam was notable for multiple cranio-
facial abnormalities including left ear hypoplasia, blind pouch
in both left and right external auditory canals, and left eye
medial deviation. Preoperative airway exam demonstrated
adequate mouth opening, a Mallampati class 11 airway, and full
cervical neck range of motion. Cardiac and respiratory exami-
nation were unremarkable.

Prior to surgery, the patient was premedicated with oral
midazolam. After arrival to the operating room, the patient was
placed on standard anesthesia monitors. Inhalation induction
was achieved with a combination of nitrous oxide and
sevoflurane. There was no difficulty with mask induction and
ventilation. An 18-gauge peripheral IV was placed in the left
hand after inhalational induction. Propofol and fentanyl were
given via the peripheral 1V to deepen the anesthesia prior to
intubation. A grade 1 Cormack-Lehane view was obtained
under direct laryngoscopy with a Macintosh size 2 blade, and a
5.5 c¢cm cuffed endotracheal tube (ETT) was successfully
inserted and secured. Anesthesia was maintained with sevo-
flurane for the duration of the 3-hour case. The patient’s vital
signs remained stable throughout surgery. He was extubated
awake at the end of the surgery and was transferred to the post-
anesthesia care unit (PACU) for further monitoring. The patient
recovered well in the PACU and was later discharged home
with his parents.

Discussion

Patients with Goldenhar syndrome have complex co-
morbidities and a number of anatomic and functional changes.
Therefore, there are several considerations to providing safe
and effective anesthesia care in the peri-operative setting.

Airway and Skeletal:

GS patients are at an increased risk of difficulty with ventila-
tion. Mandibular deficiency has been noted in upwards of 89%
of patients with CFM.2 Although our patient had left-sided
mandibular hypoplasia noted on a past CT scan, it was not
severe enough to affect mask induction and ventilation. Another
challenge of ventilation is the risk of upper airway obstruction
considering the high incidence of mandibular retrusion and
facial muscle hypoplasia.? Although awake intubation has been
performed successfully in patients with GS,® this may not be
suitable for the younger pediatric population, which comprises
the majority of GS surgical patients. Thus, anesthesiologists
should be adequately prepared for possible difficult mask venti-
lation and any potential difficult intubation in these patients.

A secure airway with an endotracheal intubation is an important
consideration for airway management and protection in patients
with GS. The anesthesiologist should plan accordingly and



consider various instrumental adjuncts and alternatives to
routine direct laryngoscopy (DL) as approximately 40% of
intubations were noted to be difficult in one study.® Although
there have been cases of successful intraoperative ventilation
solely with supraglottic airways,'®'! the benefits should be
weighed against the risk of aspiration especially with the types
of corrective oral and maxillofacial surgeries that this patient
population will likely receive early in their lifetime. Supra-
glottic airway devices have been useful mediums to facilitate
endotracheal intubation after unsuccessful intubation with DL
in patients with GS.1>® Nasal intubation has been successfully
utilized especially when the anatomy of the oropharyngeal
airway makes it difficult for an oral intubation.'*'* Video
laryngoscopy® and flexible scope intubation®” are also uniquely
valuable for patients with GS due to the prevalence of
oropharyngeal and vertebral abnormalities.

Given that vertebral malformations are the most common extra-
craniofacial abnormality observed in GS patients,?* the cervical
neck range of motion should be thoroughly assessed in all GS
patients. Particularly, the cervical spine has been affected in
GS, with torticollis one of the most common conditions.®

Additionally, obstructive sleep apnea (OSA) has been noted in
up to 17% of patients with CFM.8 In our case, the patient could
have undiagnosed OSA which was suspected because of an
apneic event in a previous post-operative period. Thus, GS
patients should be meticulously monitored until they are
adequately alert and comfortably breathing on room air in the
post-anesthesia care unit (PACU).

Although rare, lower airway malformations can be associated
with GS.3 A case report discussed airway management of a GS
patient with tracheoesophageal fistula. The ETT had to be
placed distal to the fistula to prevent insufflation of the
stomach.®® Pulmonary malformations in these patients may not
manifest in symptoms, nor are they definitively seen on routine
imaging. Another case report discussed failure to ventilate after
apparent successful endotracheal intubation that led to
subsequent discovery of a tracheal bronchus in the GS patient.?°
Although pulmonary malformations are one of the more rare
extra-craniofacial abnormalities of GS, they should be con-
sidered in the differential diagnosis for abnormal ventilation in
this patient population.

Of note, most procedures to improve the airway are performed
within 6 months of birth in GS patients; however, airway
management may also become more challenging with age.®
Therefore, even if there were no complications with securing
the airway in a GS patient in the past, the anesthesiologist
should still be carefully prepared for the possibility of a difficult
airway for future procedures.

Cardiac:
Cardiac defects are a common extra-craniofacial abnormality in

GS patients, with an incidence of up to one third reported in one
study.? Cardiology consultation is essential in the neonatal

period, with tetralogy of Fallot and ventricular septal defects
being some of the most common cardiovascular malformations
observed in this population.?*?? Cardiovascular defects should
be routinely followed and considered for pre-operative evalua-
tion. In our case, the patient had a peripheral pulmonary
stenosis diagnosed in the past but was no longer observed
during the more recent cardiac evaluation. When preparing for
the anesthetic management of GS patients with suspected
cardiovascular abnormalities, the myocardial depressant effects
of commonly used anesthetic agents should be considered and
vasoactive medications and additional hemodynamic monitor-
ing should be readily available.

Conclusion

Although GS is a rare congenital disorder, patients with this
condition will present early and often to the anesthesiologist.
The wide phenotype and lack of clear diagnostic criteria of this
syndrome underscores the importance of a thorough pre-
operative evaluation. We have presented the anesthetic
management of a 7-year-old child with GS. Although his opera-
tive course was uncomplicated, there are many anesthetic
considerations, especially focused on airway management, that
had to be cautiously considered and prepared. Anesthesiology
providers should prudently review these potential challenges
when caring for patients with GS or other forms of craniofacial
microsomia.
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