
CHARGE syndrome is a rare autosomal dominant inher-

ited disorder with CHD7 gene mutation. It was first described 

by Hall [1] in 1979. It was named by Pagon et al. [2] in 1981. 

CHARGE is an acronym for coloboma (C), heart disease (H), 

atresia of choanae (A), retardation of growth (R), genitouri-

nary malformation (G), and ear abnormalities (E). Patients 

with CHARGE syndrome need to undergo many surgeries 

in the neonatal period, since they have various congenital 

anomalies. Since airway abnormalities frequently accom-

pany CHARGE syndrome, general anesthesia remains a chal-

lenge [3]. Here we report a case of a difficult intubation in a 

35-month-old boy with CHARGE syndrome during general 

anesthesia and the experience of successful intubation using 

a video laryngoscope.

CASE REPORT

A 35-month-old boy was admitted to our hospital for the 

implant of left cochlea in 2017. He had been born in 2014 

by vaginal delivery at 38 weeks of gestational age. At birth, 

he had been diagnosed with CHARGE syndrome. He had a 

surgical history for correction of atresia of choanae at another 

hospital; however, we could not access his medical records.

He was first admitted to our hospital in 2016 for the implant 

of right cochlea. At that time in this hospital, there were no 

special tools for difficult intubation of a child. We explained 

to his parents that there were several situations in which, if 

we could not ventilated the child, an emergency tracheos-

tomy might be necessary, and if we could not intubate, we 

would have no choice but to postpone the surgery. Five well-

experienced anesthesiologists tried intubation using a Macin-

tosh laryngoscope about ten times but failed due to bilateral 

tonsillar hypertrophy and a very small epiglottis. Fortunately, 

despite the grade 3 Cormack-Lehane classification, we could 

ventilate the child with a facial mask. Other attempts using 

a conventional blade of C-MAC® video laryngoscope (Karl 
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Storz, Germany) and fiberoptic bronchoscope (Olympus Ltd., 

Japan) failed. These were designed for adult patients and 

were too big for the child. After one hour of several attempts, 

intubation was done successfully by laryngoscope with a 

straight blade using a wire-reinforced 4.5 mm internal diam-

eter endotracheal tube. 

In the preoperative evaluation for the implant of left co-

chlea, we discovered that he had growth and mental retarda-

tion, microtia, and postnasal drip. His weight was 11 kg (0.44 

percentile) and his height was 90 cm (7.8 percentile). In air-

way evaluation, a small mouth and micrognathia were iden-

tified. His Mallampati score was 3. For better airway man-

agement, we prepared a C-MAC® video laryngoscope with 

D-blade for pediatrics (Karl Storz). After induction with ket-

amine 20 mg and rocuronium 6 mg by intravenous injection, 

we tried intubation using the video laryngoscope. Still, there 

was tonsillar hypertrophy. Although we kept trying to insert 

the blade, we could not identify the epiglottis due to anterior 

location of the larynx. However, arytenoid cartilages and the 

opening of the glottis were identified on a monitor (Fig. 1). In-

tubation using wire-reinforced 4.5 mm internal diameter en-

dotracheal tube was performed. However, due to the anterior 

location of larynx and acute angle of video laryngoscope, the 

tip of tube could not enter the trachea. A backward upward 

rightward pressure (BURP) maneuver was also performed. It 

also failed, since larynx did not move. In another intubation 

attempt, after entering the larynx, the tube was rotated 180° 

to enter the glottis, and the intubation was successful (Fig. 2). 

Two days later, a left mastoid exploration was performed for 

left facial palsy. Intubation using a D-blade of C-MAC® video 

laryngoscope was also successfully performed with the rotat-

ing tube method.

DISCUSSION

The incidence rate of CHARGE syndrome is presumed 

to be 0.1–1.2/10,000 live births [3]. Coloboma and other 

ocular abnormalities are reported in 75–90% of CHARGE 

syndrome patients. Cardiac malformation is reported in 

75–85% of all cases, while choanal atresia is reported in 65% 

of all cases [4]. Craniofacial anomalies, micrognathia, an-

terior larynx, cleft palate, and enlarged tonsils and adenoid 

often accompany CHARGE syndrome, leading to many air-

way problems. Upper airway collapse or subglottic stenosis 

due to laryngomalacia can also occur [5]. Tracheostomy is 

necessary for 29% of patients [6]. As seen above, in treating 

CHARGE syndrome patients, general anesthesia and peri-

operative airway management are persistent challenges. 

Many attempts have been made to overcome these issues. 

 Hara et al. [7] have tried the laryngeal mask airway (LMA) in 

CHARGE syndrome patients and found it to be successful. 

They have reported that since CHARGE syndrome patients 

have smaller pharynges and larynges than normal children, 

a smaller LMA should be used first. However, in some types 

of surgery, successful LMA insertion is difficult. We also had 

to turn the head to a lateral position for the cochlear implant. 

The use of LMA was limited to due to the long operation time. 

In our hospital, it took three hours for the right cochlear im-

plant and three hours 55 minutes for the left cochlear implant. 

 Shimizu et al. [8] have reported a successful intubation case 
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Fig. 1. Arytenoid cartilages and opening of glottis were identified on a 
monitor of the C-MAC® video laryngoscope.

Fig. 2. After entering larynx, tube was rotated 180o to enter glottis due 
to anterior location of larynx and acute angle of video laryngoscope.



using GlideScope® (Verthon, USA). They mentioned that 

this tool is useful for difficult airway management due to an 

upper airway malformation. Use of a GlideScope® for intuba-

tion in CHARGE syndrome patients has also been reported 

to be successful [9]. We used C-MAC® with a D-blade for 

pediatrics, which is similar to a GlideScope®. The use of the 

C-MAC® video laryngoscope in the setting of a predicted 

difficult airway has resulted in an improved laryngeal im-

age and a higher success rate of tracheal intubation than in 

direct laryngoscopy [10]. Teoh et al. [11] has reported that C-

MAC® has the easiest blade insertion. It gave the best clarity 

of laryngeal views, prevented fogging of the lens, and offers 

automatic white balance. The D-blade, which was essentially 

designed for management of difficult airways, is half-moon 

shaped with increasing blade angulations from 18° to 40°. The 

high blade angulation enables optimal glottic visualization 

in almost all patients [12]. It may also prevent the need for 

additional maneuvers and further extension of the head [13]. 

However, it has limitations, such as longer intubation time 

and difficult tube passage. Due to the anterior location of the 

larynx, large tonsils, acute angle of C-MAC® video laryngo-

scope, and failure of BURP maneuver, several attempts may 

be needed for successful intubation, even with the use of C-

MAC®. Since the blade is angled more, the tip of the intuba-

tion tube has to be directed to the larynx at a right angle. This 

leads to difficulty in passage or in navigation of the endotra-

cheal tube toward the larynx, despite adequate visualization 

of the glottis [13]. Sun et al. [14] have found that the hockey-

stick-like J-curvature of the stylet at the end of the tube, with 

the tube passed from the lateral side of the patient’s mouth, 

is more successful for placing the tip of the endotracheal tube 

in the glottis. We also made a tube with a stylet shaped like a 

hockey stick. However, the intubation failed. After we rotated 

the tube clockwise, we intubated successfully. Despite these 

limitations, a better view was obtained with the C-MAC D-

blade than with the direct laryngoscope, and we achieved ex-

cellent visualization of the glottic opening, resulting in a high 

success rate.

In conclusion, many surgical interventions are required 

for CHARGE syndrome patients. Since airway abnormality is 

present in many cases, preoperative airway evaluation is very 

important. For difficult intubation, it should be kept in mind 

that LMA or video laryngoscope could be used. Though tra-

cheostomy is safe, it could be invasive. Therefore, we recom-

mend using a video laryngoscope since it is non-invasive and 

useful. It seems to be the best option for successful intubation 

in patients with CHARGE syndrome.
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