
J Anesth (2009) 23:630–632
DOI 10.1007/s00540-009-0791-y

Successful airway management with use of a laryngeal mask airway in 
a patient with CHARGE syndrome
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general anesthesia with mask ventilation. At 5 years of 
age, the patient had been scheduled to have cochlea 
implantation at this hospital. After the induction of 
general anesthesia, two well-experienced anesthesiolo-
gists unsuccessfully tried to insert an endotracheal tube. 
Direct laryngoscopy showed a Cormack Lehane score 
of IV with the aid of the backward-upward-rightward 
pressure (BURP) maneuver. The surgery was canceled 
and anesthesia was aborted due to the failure to secure 
airway control. Subsequently, the patient was also diag-
nosed to have sleep apnea syndrome (SAS), and con-
tinuous positive airway pressure (CPAP) therapy was 
indicated.

One year after the canceled surgery, artifi cial auris 
internal implantation was again scheduled, due to pro-
gressive hearing loss. Routine preoperative laboratory 
tests showed no abnormalities. At the preoperative 
examination, the patient’s Mallampati score was 4. 
Because of the history of diffi cult airway, we devised a 
strategy to secure the airway as follows: fi rstly, assess-
ment of the anatomy using a fi beroptic scope; secondly, 
intubation of the trachea with an endotracheal tube 
(ETT) under bronchofi berscopic guidance; thirdly, 
insertion of a ProSeal LMA (The Laryngeal Mask, 
Jersey, UK); and fi nally, securing of the airway via a 
tracheostomy. General anesthesia was induced with 
sevofl urane in oxygen under spontaneous ventilation. 
In order to prevent saliva secretion, 0.1 mg atropine was 
administered intravenously. Direct laryngoscopy 
showed a Cormack Lehane score of IV with the aid of 
the BURP maneuver. We tried to observe the vocal 
cords by passing a bronchofi berscope (BFS) through 
the nasopharynx. Due to osseous choanal atresia, a fl ex-
ible BFS of 2-mm outer diameter could not be passed 
down the nasal cavity. Thereafter, we tried to observe 
the patient’s epiglottis using the fl exible BFS via the 
mouth. The tip of the epiglottis was observed, but 
neither the vocal cords nor the arytenoid cartilage was 
observed due to a reduction in the oxygen saturation 

Abstract
CHARGE syndrome refers to an autosomal dominant disor-
der in patients with coloboma (C) of the eye, heart disease 
(H), atresia of choanae (A), retarded growth (R), genital 
hypoplasia (G), and ear anomalies (E). In addition to these 
typical features, airway abnormalities, including retrognathia, 
glossoptosis, and laryngeal paralysis, have been reported in 
patients with this syndrome. This report describes a case of 
CHARGE syndrome observed in a 6-year-old male patient 
with a diffi cult airway, in whom anesthesia was managed suc-
cessfully using a laryngeal mask airway.
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CHARGE syndrome manifests as multiple malforma-
tions [1,2]. This syndrome comprises coloboma of the 
eye, heart disease, atresia of choanae, retardation (of 
growth or development), genital hypoplasia, and ear 
anomalies (abnormal pinnae or hearing loss). This 
report describes a case of CHARGE syndrome in a 
patient with a diffi cult airway, in whom anesthesia was 
successfully managed by using a laryngeal mask airway 
(LMA).

A 6-year-old male patient with perceptive deafness 
was admitted to Kyoto University Hospital, for left 
cochlear implantation. The patient had a height of 
100 cm and a body weight of 13.6 kg. Examination 
revealed characteristic features, including coloboma of 
the eye, heart disease (e.g., patent ductus arteriosus), 
retarded growth, genital hypoplasia, ear anomalies, and 
hearing loss, thus leading to a diagnosis of CHARGE 
syndrome. At 2 years of age, the patient had undergone 
cryptorchidopexy and percutaneous occlusion of patent 
ductus arteriosus with a controlled-release coil, under 
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(SpO2
) during the observation period. Tracheal intuba-

tion using an ETT was thus abandoned. We then decided 
to use the ProSeal LMA to secure the airway. A size 2.5 
ProSeal LMA was selected. It was impossible to advance 
the mask when its tip had reached the back of the throat. 
Then, after the unsuccessful use of a size 2.0 ProSeal 
LMA, a size 1.5 ProSeal LMA was fi nally inserted 
smoothly without the aid of any muscle relaxant. After 
the LMA insertion, the position of the LMA was evalu-
ated using the oropharyngeal leak pressure and a fi ber-
optic scoring system [3]. A gastric tube was inserted via 
the drain port of the LMA. The oropharyngeal leak was 
determined by mechanical ventilation with a peak 
airway pressure of 20 cmH2O while monitoring for any 
gas leakage into the mouth [4]. No gas leakage was 
detected. For fi beroptic scoring, a BFS was passed to 
the position proximal to the mask aperture bars, and 
the vocal cords and anterior epiglottis were observed. 
Anesthesia was maintained by the use of sevofl urane 
and 60% nitrogen in oxygen, with intermittent supple-
mentation of fentanyl without muscle relaxant under 
spontaneous respiration with intermittent mandatory 
manual ventilation. But the procedure was aborted 6 h 
after the induction of anesthesia, because the location 
of the patient’s facial nerve prevented the safe creation 
of a cochleostomy. No airway problems that resulted in 
reduced SpO2

 were observed during or after the anesthe-
sia. The patient’s subsequent clinical course and recov-
ery were uneventful. The patient was discharged on 
postoperative day 7.

CHARGE syndrome was originally reported by Hall 
[1] in 17 children with multiple congenital anomalies 
with choanal atresia, and was later independently 
reported by Hittner et al. [2] in 10 patients with colo-
boma. Pagon et al. [5] defi ned the term “CHARGE”, 
an acronym summarizing six cardinal clinical features 
of the syndrome: ocular coloboma (C), heart defects of 
any type (H), atresia of the choanae (A), retardation 
(R), genital anomalies (G), and ear anomalies (E). 
CHARGE syndrome is an autosomal dominant dis-
order with a prevalence of 1 in 10 000 people. The gene 
CDH7 in chromosome 8q12 was identifi ed as a caus-
ative gene for CHARGE syndrome in approximately 
60% of patients with a clinical diagnosis of CHARGE 
syndrome [6]. Most cases are sporadic; however, in rare 
cases, transmission from a mildly affected parent has 
been reported. In the present patient, no genetic diag-
nosis was made. Neither of the parents had clinical fea-
tures suggestive of CHARGE syndrome. In addition to 
the canonical features, the following airway abnormali-
ties have been reported in patients with this syndrome: 
retrognathia, glossoptosis, esophagotracheal fi stula with 
or without esophageal atresia, stenosis or laryngeal 
paralysis, and cleft lip and palate [7]. A tracheostomy is 
indicated in 10% to 30% of the patients [8]. In addition, 

apart from choanal atresia and cleft lip and palate, 56% 
of patients have some form of other upper airway 
abnormalities [9]. Thus, the induction of anesthesia in 
patients with CHARGE syndrome is still challenging. 
The glottis and vocal cords of the present patient were 
not suffi ciently demonstrated using a BFS, resulting in 
the failure of BFS-assisted ETT intubation. Following 
the planned strategy, an LMA was used to secure the 
airway. The LMA was placed in a good position; thus, 
the LMA could be replaced with an ETT using tube-
exchange devices. According to the document provided 
by the manufacturer, a size 2.5 ProSeal LMA is made 
for children weighing 20 to 30 kg, a size 2.0 LMA is for 
children weighing 10 to 20 kg, and a size 1.5 is for chil-
dren weighing 5 to 10 kg. At fi rst, we tried in vain to 
insert a size 2.5 ProSeal LMA, which was larger than 
the one recommended for the present patient, with our 
intention being to later exchange the LMA for an ETT. 
Then, after the unsuccessful use of a size 2.0 ProSeal 
LMA, a size 1.5 ProSeal LMA was fi nally inserted 
smoothly. The patient had retrognathia and glossopto-
sis, both of which are characteristic features of the 
CHARGE syndrome. Therefore, the pharynx and 
larynx of CHARGE syndrome patients may be much 
smaller than normal for the patient’s physique and so a 
smaller sized LMA should be used at fi rst. Because the 
present patient was scheduled to undergo elective 
surgery, we had enough time to determine a strategy for 
airway management. Moreover, the patient’s guardians 
also granted permission for a tracheostomy. However, 
some patients with CHARGE syndrome may require 
urgent surgical treatment for anomalies, especially when 
they have cyanotic heart and great vessel anomalies. As 
reported here, an LMA may be the device of fi rst choice 
to secure the airway in patients with CHARGE syn-
drome. Naito et al. [7] reported the results of fi beroptic 
laryngoscopy performed in CHARGE syndrome 
patients. In addition to their anatomical anomalies and 
airway obstructions, patients with CHARGE syndrome 
had a signifi cant risk of having an airway dysfunction 
[7]. Such patients frequently suffer from dysfunction of 
the upper airway, including hypotonic pharyngolarynx, 
facial nerve palsy, and saliva retention. In addition to 
the use of atropine, we used a ProSeal LMA to prevent 
saliva effl ux to the airway. A ProSeal-type LMA has 
many advantages over classical LMAs in the anesthetic 
management of CHARGE syndrome patients. The 
above evidence indicates that, for achieving safe anes-
thetic management in patients with CHARGE syn-
drome, evaluation based not only on anatomical but 
also on functional aspects is very important.
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