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CASE REPORT

Difficult intubation and postoperative 
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Abstract 

Background:  Moebius syndrome is a rare congenital disorder characterized by non-progressive palsy of the abdu-
cens (VI) and facial (VII) cranial nerves. Its common features include dysfunctions associated with other cranial nerves, 
orofacial abnormalities, skeletal muscle hypotonia, and other systemic disorders of differing severities. There are 
several concerns in the perioperative management of patients with Moebius syndrome.

Case presentation:  We present a report on the management of general anesthesia of a 14-year-old male patient 
with Moebius syndrome who was scheduled for mandibular cystectomy. The patient was diagnosed with Moebius 
syndrome at the age of 7 years based on his clinical manifestations of nerve palsy since birth and cranial nerve palsy of 
the trigeminal (V), facial (VII), glossopharyngeal (IX), vagus (X), and sublingual nerves (XII). The patient’s oral morpho-
logical abnormalities made intubation difficult. He also experienced dysphagia and aspiration pneumonia on a daily 
basis. Oral secretions were frequently suctioned postoperatively. However, after discharge, the patient developed 
aspiration pneumonia and was readmitted to the hospital.

Conclusions:  The main problem arising when administering general anesthesia to patients with this syndrome is 
difficult airway management. The oral abnormalities in these patients, such as small jaw and extreme dental stenosis, 
make mask ventilation and intubation difficult. Furthermore, this syndrome often involves respiratory impairment and 
dysphagia due to cerebral nerve palsy, so there is a high risk of postoperative respiratory complications. Since multiple 
organs are affected in patients with Moebius syndrome, appropriate perioperative management strategies must be 
prepared for these patients.
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Background
Moebius syndrome is a rare congenital disorder char-
acterized by non-progressive palsy of the abducens 
(VI) and facial (VII) cranial nerves. In 1888 and 1892, 

Moebius summarized previously reported cases of con-
genital bilateral facial and abducens nerve palsy [1, 2]. 
The common features of this syndrome are dysfunctions 
associated with cranial nerves impairment, orofacial 
abnormalities, and skeletal muscle hypotonia, result-
ing in a variety of symptoms [3]. Patients with Moebius 
syndrome often have a wide range of associated malfor-
mations, including other cranial nerve defects (III, IV, 
V, IX, X, XII), abnormalities of maxillofacial morphol-
ogy (e.g., hypoplastic tongue, small jaw, cleft palate) 
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and limb morphology (e.g., various degrees of limb loss, 
entropion, finger hypoplasia), and cardiac disease (e.g., 
epicardial disease, septal defect). These disorders may be 
accompanied by respiratory impairment, muscle hypo-
tonia, delayed language development, dysphagia, slurred 
speech, intellectual disability, or impaired coordination. 
Most cases have been isolated; however, a few familial 
cases have been reported [4]. The frequency of Moebius 
syndrome is approximately 2–20 cases per million live 
births [5–7]. The cause is thought to be fetal ischemia 
(watershed infarction) [8] due to abnormal fetal position-
ing, exposure to teratogens (benzodiazepines, misopros-
tol, cocaine, alcohol, hyperthermia, hypoxia, and rubella) 
during the first trimester of pregnancy [9], or develop-
mental disorders of the brainstem (rhombencephalon) 
due to genetic factors [10]. Perioperative airway man-
agement in Moebius syndrome patients can be difficult 
owing to morphological and functional abnormalities 
of the orofacial region [11–15]. This disorder can lead 
to problems not only in airway management but also in 
perioperative anesthesia management, such as postop-
erative aspiration pneumonia [11, 12]. Here, we present 
a report on the anesthetic management of a patient with 
Moebius syndrome, which led to difficult intubation and 
the development of postoperative aspiration pneumonia. 
The patient’s parents provided written informed consent 
for the publication of this case report.

Case presentation
A 14-year-old boy (height, 135 cm; weight, 26 kg) with 
Moebius syndrome was scheduled to undergo surgery 
to remove a mandibular cyst under general anesthesia. 
The mandibular cyst was a dentigerous cyst developed 
around an impacted canine. The patient was diagnosed 
with Moebius syndrome at the age of 7 years based on 
clinical symptoms, including facial paralysis, dysphagia, 
and incomplete quadriplegia since birth. Cerebral nerve 
palsy affected his trigeminal (V), facial (VII), glos-
sopharyngeal (IX), vagus (X), and hypoglossal nerves 
(XII). It was difficult for him to walk and maintain a 
sitting position owing to decreased muscle strength in 
his extremities. He also had a severe intellectual dis-
ability; therefore, he needed assistance with all activi-
ties of daily living. He was intellectually impaired but 
was able to follow instructions such as making a peace 
sign to the camera, allowing the measurement of blood 
pressure, opening his mouth wide, and allowing the 
collection of blood samples (with physical restraint). 
However, he was incapable of engaging in meaningful 
verbal communication. He underwent gastrostomy at 
the age of one for lack of oral intake caused by dyspha-
gia arising from cerebral nerve palsy. He often experi-
enced aspiration pneumonia and was hospitalized for it 

at least once a year. He had a history of epilepsy but had 
not experienced epileptic seizures for more than 2 years 
at the time of admission. He was on carbamazepine, 
pranlukast hydrate, L-carbocisteine, cetirizine hydro-
chloride, and a combination of sodium/potassium/
magnesium.

On physical examination, we measured a blood pres-
sure of 91/73 mmHg, a heart rate of 98/min, a respira-
tory rate of 14/min, an arterial oxygen saturation of 
96%, and a body temperature of 35.7 °C. There was no 
heart murmur and no rhythm or waveform abnormal-
ity on his electrocardiogram. The lung fields were clear 
to auscultation. There were no morphological abnor-
malities in his extremities. He had scoliosis and oral 
morphological abnormalities, including extreme dental 
arch stenosis in both the upper and lower jaws, small-
sized jaw, and a completely open bite (Fig. 1). The maxi-
mal interincisal opening was 18 mm, and the intra-arch 
distance between the mandibular second molars was 
17.4 mm, which is narrower than the blade width of the 
Macintosh laryngoscope (Fig. 2). Therefore, intubation 
with the Macintosh laryngoscope was expected to be 
difficult, although the fit of the facemask was good and 
there were no problems with airway patency.

The patient had significant oral secretions on a daily 
basis. Therefore, to prevent aspiration after surgery, we 
prepared an original suction tube that could be placed 
in the oral cavity to aspirate oral secretions and bleed-
ing continuously. For ease of placement in the mouth 
and to maintain the spiral shape of the tube, a wire was 
inserted into the tube, and several holes were made in 
it (Fig. 3).

Although he came to the operating room without 
any premedication, he complied with the intravenous 
line placement calmly with slight physical restraint. 
Atropine sulfate was administered to inhibit secretion, 
followed by rapid induction using propofol (2 mg/kg) 

Fig. 1  Chest radiograph and facial photograph of the patient. The 
left photo shows a chest radiograph of the patient. The right photo 
shows the patient’s facial appearance
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and remifentanil (0.5 μg/kg/min). Once mask ventila-
tion was achieved, which was an easy process, a muscle 
relaxant (rocuronium) 10 mg was administered.

By preoperative intraoral measurement, it was 
expected that the distance between the bilateral molars 
was too small to insert the blade of the Macintosh 
laryngoscope into the pharynx. Therefore, we chose a 
McGRATH™ MAC video laryngoscope (blade size #3; 
Aircraft Medical, UK) as the first option, and we also pre-
pared a fiberoptic bronchoscope in case of difficulties. 
Since the bilateral molars interfered with the blade, only 
a Cormack–Lehane grade III view of the vocal cords was 

secured even with the McGRATH™ MAC device. Thus, 
the entire epiglottis was raised by the blade to identify 
the glottis. Finally, we nasally intubated the patient using 
a nasal 6.0 cuffed endotracheal tube (Portex® North Polar 
tube [Ivory PVC Portex tube; Smiths Medical Interna-
tional, Hythe, UK]).

General anesthesia was maintained with propofol 
(6–10 mg/kg/h) and remifentanil (0.3–0.6 μg/kg/min), 
and the depth of anesthesia was monitored with entropy 
(GE Datex-Ohmeda Entropy, Chicago, IL, USA). The 
patient’s vital signs were stable during the operation. 
Acetaminophen (400 mg) was administered intravenously 
for postoperative analgesia, and the scheduled treatment 
was completed without complications. The removed cyst, 
about 10 mm × 10 mm in size, included the right perma-
nent canine and a supernumerary tooth. Before extuba-
tion, we confirmed recovery from the effect of the muscle 
relaxant using the NeuroMuscular Transmission monitor 
(GE Healthcare, Chicago, IL, USA) and confirmed reli-
able hemostasis along with sufficient intraoral suction. 
There was an excessive amount of oral secretion. Once 
the recovery of spontaneous respiration, body move-
ment, spontaneous eye-opening, and deglutition reflex 
were confirmed, the patient was extubated.

After extubation, he was conscious, calm, and not 
excitable; he did not cry but refused to wear an oxygen 
mask. Thirty-five minutes of observation in the opera-
tion room was followed by prompt transfer to the ward 
for proper monitoring. As he was not somnolent in the 
ward, it was difficult to place the continuous suction tube 
(Fig. 3); therefore, the nurse and mother performed fre-
quent oral suctioning. When secretions accumulated in 
the oral cavity, the patient used the suction tube by him-
self. He left the hospital the next day in good general 
condition. A five-day supply of antibiotics (amoxicillin, 
375 mg/day) was prescribed to prevent wound infection. 
However, he developed a fever (temperature, 38.5 °C) on 
postoperative day 5 and was diagnosed with aspiration 
pneumonia. He was treated with intravenous infusion 
antibiotics and hospitalized at another center for a week.

Discussion and conclusions
Moebius syndrome is a rare congenital disorder char-
acterized by non-progressive palsy of the abducens (VI) 
and facial (VII) cranial nerves. The various symptoms 
and pathologies associated with Moebius syndrome lead 
to a variety of problems in perioperative management. To 
date, approximately 800 reports of Moebius syndrome 
have been published, of which approximately 20 have 
been related to anesthesia (and approximately 10 to gen-
eral anesthesia).

We faced some limitations during the perioperative 
anesthesia management of this patient. The first problem 

Fig. 2  Width between the patient’s mandibular second molars 
compared to the Macintosh laryngoscope blade #3. The width 
between the patient’s bilateral mandibular second molars and the 
width of the Macintosh laryngoscope blade #3 were 17.4 mm and 
23.0 mm, respectively. The distance between the mandibular second 
molars was narrower than the width of the Macintosh laryngoscope 
blade #3

Fig. 3  Continuous suction tube. Original suction tube prepared for 
continuous intraoral suction after surgery. The tube was inserted with 
a wire to maintain the spiral shape, and we made several holes on the 
side of the tube (closed arrow)
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was airway management. The oral abnormalities, such 
as a small jaw or extreme dental stenosis, can cause dif-
ficulties in mask ventilation and intubation. There are 
several reports on airway management of patients with 
Moebius syndrome [11–15], and mask ventilation has 
often been reported to be easy [13]. We estimated that 
mask ventilation was available based on his physical 
findings. Therefore, in this case, we planned to perform 
rapid induction with propofol and remifentanil followed 
by tracheal intubation. As a matter of fact, the mask fit 
was good, and mask ventilation was achieved easily. After 
induction of anesthesia, we administered a muscle relax-
ant to prevent noxious reflexes during intubation. How-
ever, there is a risk of airway loss in this syndrome due to 
tracheomalacia and palatal and uvular weakness. There 
have been reports of cardiac arrest after emergency tra-
cheostomy due to airway obstruction upon induction 
of general anesthesia in this syndrome [12]. Although it 
was not possible due to lack of patient cooperation, we 
believe it would have been safer to perform awake fiber-
optic intubation or to secure the airway with spontane-
ous breathing remaining. Previous reports have found 
that overweight and obesity [15], abnormalities of man-
dibular/palatal structures, and four cranial nerves (IX, X, 
XI, XII) are statistically significant factors associated with 
tracheal intubation difficulties in patients with Moebius 
syndrome [13]. Although our patient was not overweight, 
several factors made tracheal intubation difficult, includ-
ing mandibular/palatal abnormalities (Fig. 4) and cranial 
nerve palsy (IX, X, and XII). In addition, the distance 
between the mandibular second molars (17.4 mm), meas-
ured using calipers before the surgery, was narrower than 
the blade size of the Macintosh laryngoscope (23.0 mm 
wide) (Fig.  2), predicting that intubation with the Mac-
intosh laryngoscope would be difficult. Therefore, we 
planned to use a McGRATH™ MAC video laryngoscope. 
While it was difficult to perform laryngeal deployment 
as usual, intubation was achieved with the McGRATH™ 
MAC.

The second problem was related to the risk of postop-
erative pulmonary complications. This syndrome often 
involves respiratory impairment and dysphagia that can 
increase the risk of postoperative respiratory complica-
tions due to regurgitation and aspiration of oral secre-
tions or gastric contents during the perioperative period 
[11]. In general, cranial nerves play an important role in 
regulating all the phases of swallowing [16]. Therefore, 
impairment of the cranial nerves (especially V, VII, IX, X, 
and XII) can lead to decreased laryngeal behavior, phar-
yngeal retention after swallowing, decreased vocal fold 
adduction leading to dysphonia and decreased coughing 
effectiveness, and silent aspiration [17]. In our patient’s 
case, dysphagia was observed because cerebral nerves IX, 

X, and XII were affected. In addition, silent aspiration is 
not related to food intake and often occurs when aspira-
tion worsens owing to a decrease in the cough reflex at 
night [18]. Therefore, even patients who have undergone 
gastrostomy and have no oral intake should be carefully 
monitored [19]. Although our patient had no oral food 
intake in the perioperative period, he was hospitalized 
for aspiration pneumonia at least once a year; therefore, 
it was highly probable that he aspirated oral secretions 
on a routine basis due to dysphagia. Hence, the patient 
was at a particularly high risk of aspiration pneumo-
nia in the perioperative period. Therefore, anesthesia 
was planned to prevent aspiration as much as possible. 
First, no premedication was administered to avoid func-
tional impairment of swallowing and cough reflexes due 
to somnolence. Although we were concerned about the 
increase in secretions due to weeping, we thought it 
would be possible for him to enter the operating room 
and receive an intravenous line without premedication, 
considering his cooperation during blood collection and 
in general. In addition, an anticholinergic agent, atropine 
sulfate, was administered immediately after securing the 

Fig. 4  Intraoral view. The patient had oral morphological 
abnormalities such as extreme dental arch stenosis in both the upper 
and lower jaws
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venous route to control oral secretions [11, 14]. Anticho-
linergic drugs can also cause depression of cough reflex, 
impairment of ciliary motility, and increased risk of post-
operative pulmonary complications. However, in studies 
of Moebius syndrome, there were significant problems 
of partial airway obstruction, pulmonary aspiration, and 
hypoxemia due to secretions during recovery, so the use 
of antisialagogues could be recommended [11, 14]. That 
was a difficult decision, but we used atropine sulfate 
because of excessive saliva production in this case.

In general anesthesia, if the cough reflex is weakened 
or ciliary motor function is decreased due to the effects 
of intraoperative anesthetics, muscle relaxants, or opi-
oids used for postoperative pain management, the risk of 
postoperative pneumonia increases because of difficulty 
in the excretion of airway secretions [20]. Therefore, 
for patients with a high risk of postoperative pulmo-
nary complications, the drugs used in the perioperative 
period must be carefully selected, and aspiration pre-
vention strategies must be applied. In this case, to avoid 
weeping during emergence agitation and postoperative 
nausea/vomiting and ensure quick awakening, we did 
not use inhalation anesthetics but used propofol, which 
suppresses the pharyngeal reflex, but its effects wear off 
quickly [21]. In addition, because of abnormalities in ven-
tilatory control of both central hypoventilation [22] and 
idiopathic tachypnea [23] in patients with Moebius syn-
drome owing to brainstem lesions, the use of fentanyl, 
which may cause respiratory depression due to residual 
effects, was avoided, and the ultra-short acting remifen-
tanil was used. Furthermore, we planned to achieve reli-
able hemostasis and continuous postoperative intraoral 
suctioning because of the risk of bleeding drips and 
increased oral secretions due to the irritation of intuba-
tion and intraoral surgery. With these plans, the patient 
had good postoperative wakefulness, and oral suctioning 
could be performed as needed. Nevertheless, he devel-
oped aspiration pneumonia on postoperative day 5, when 
his antibiotic medication had ended. In addition to the 
decreased swallowing function caused by this syndrome, 
the residual effects of anesthetic agents and increased 
oral secretions from oral surgery increase the risk of aspi-
ration. Furthermore, dysphagia may occur after tracheal 
intubation for various reasons, such as mucosal epithe-
lial denaturation caused by contact between the tracheal 
intubation tube and tracheal mucosa, delayed or lost 
induction of the swallowing reflex, damage to the vocal 
cord mucosa, and laryngeal edema by friction [24]. These 
factors may have led to the development of aspiration 
pneumonia in our patient despite various considerations.

We have determined recovery from muscle relaxants 
using neuromuscular monitoring of the adductor pollicis 
brevis muscle. However, in such patients, the adductor 

pollicis monitoring method would not accurately repre-
sent the response of the pharyngeal muscles. Therefore, 
we consider that we should have administered sugamma-
dex to antagonize the effects of the muscle relaxant com-
pletely. In addition, frequent postoperative aspiration of 
oral secretions was performed, but anticholinergic drugs 
were not used. However, an increase in postoperative oral 
secretions was observed, and it may have been necessary 
to consider using some anticholinergic agents even after 
surgery. Several reports indicate that perioperative oral 
care [25, 26] and oral chlorhexidine [27, 28] are effec-
tive in preventing postoperative pneumonia. We believe 
these interventions should also have been considered to 
prevent postoperative complications after oral surgery, 
especially in patients with chronically impaired swallow-
ing and airway protection reflexes, as in this case.

In addition, Moebius syndrome may be associated with 
congenital heart disease, and cardiac abnormalities were 
observed in 33% of the patients in a study by Bell et  al. 
[3]. Furthermore, there have been reports of deaths due 
to malignant hyperthermia [29]. Because of the variety 
and severity of complications, perioperative management 
of patients with Moebius syndrome requires various 
considerations.

This report presents only a single case, and further 
case studies are needed to establish appropriate anesthe-
sia management for patients with Moebius syndrome. 
However, the preoperative measurement of the distance 
between the bilateral mandibular second molars carried 
out in this study may be useful in predicting preoperative 
intubation difficulties not only in patients with Moebius 
syndrome but also in patients with other diseases that 
involve oral abnormalities.

Moebius syndrome is a highly variable syndrome char-
acterized by abducens nerve palsy and facial paralysis. 
Some of its most common features are paralysis of other 
cranial nerves and abnormal maxillofacial morphology, 
which increase the risk of difficulties in airway manage-
ment, aspiration, and postoperative respiratory compli-
cations. It is important to accurately assess the pathology, 
symptoms, and anatomical abnormalities of each patient 
with Moebius syndrome in the preoperative period and 
to develop an optimal perioperative anesthesia plan for 
these patients.

Acknowledgments
The authors would like to thank Editage for the English language editing. The 
authors would also like to thank all the dental anesthesiologists at Hiroshima 
University Hospital for their help with the management of this case.

Authors’ contributions
AO: This author managed the anesthesia for the described patient, conceptu-
alized and reviewed the literature, and drafted the manuscript. KO: This author 
supervised anesthetic management and cared for the patient, reviewed the 
literature, edited the original draft, and reviewed the manuscript. YO: This 
author performed the surgery on the described patient, edited the original 



Page 6 of 6Oda et al. BMC Anesthesiology          (2022) 22:316 

draft, and reviewed the manuscript. TT and AM: These authors cared for the 
patient, reviewed medical data, and reviewed the manuscript. ST, MD, YS, 
MI and MY: These authors edited the draft and reviewed the manuscript. 
All authors contributed to the discussion, read, and approved the final 
manuscript.

Funding
Not applicable.

Availability of data and materials
All data related to this case report are contained within the manuscript.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written and signed consent for publication of this case report was obtained 
from the patient’s mother.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Dental Anesthesiology, Division of Oral and Maxillofacial 
Surgery and Oral Medicine, Hiroshima University Hospital, 1‑2‑3 Kasumi, 
Minami‑ku, Hiroshima, Hiroshima 734‑8551, Japan. 2 Department of Special 
Care Dentistry, Hiroshima University Hospital, 1‑2‑3 Kasumi, Minami‑ku, 
Hiroshima, Hiroshima 734‑8551, Japan. 3 Department of Anesthesiology 
and Critical Care, Hiroshima University, Hiroshima, Japan. 4 Department 
of Dental Anesthesiology, Graduate School of Biomedical and Health Sciences, 
Hiroshima University, Hiroshima, Japan. 

Received: 2 June 2022   Accepted: 5 October 2022

References
	1.	 Möbius PJ. Ueber angeborene doppelseitige Abducens-Facialis-Läh-

mung. Mnch Wochenschr. 1888;35:91–4.
	2.	 Möbius PJ. Uber infantilen Kernschwund. Munchen Wochnschr. 

1892;39:17–21 41–3, 55–8.
	3.	 Bell C, Nevitt S, McKay VH, Fattah AY. Will the real Moebius syndrome 

please stand up? A systematic review of the literature and statistical 
cluster analysis of clinical features. Am J Med Genet A. 2019;179:257–65.

	4.	 Stabile M, Cavaliere ML, Scarano G, Fels A, Valiani R, Ventruto V. Abnormal 
B.A.E.P. in a family with Moebius syndrome: evidence for supranuclear 
lesion. Clin Genet. 1984;25:459–63.

	5.	 Briegel W, Schimek M, Kamp-Becker I, Hofmann C, Schwab KO. Autism 
spectrum disorders in children and adolescents with Moebius sequence. 
Eur Child Adolesc Psychiatry. 2009;18:515–9.

	6.	 Chowdhury S, Sarkar S, Guha D, Dasgupta MK. Moebius syndrome: A rare 
entity or a missed diagnosis? J Pediatr Neurosci. 2020;15:128–31.

	7.	 Carta A, Favilla S, Calzetti G, Casalini MC, Ferrari PF, Bianchi B, et al. 
The epidemiology of Moebius syndrome in Italy. Orphanet J Rare Dis. 
2021;16:162.

	8.	 Sarnat HB. Watershed infarcts in the fetal and neonatal brainstem. An 
aetiology of central hypoventilation, dysphagia, Möbius syndrome and 
micrognathia. Eur J Paediatr Neurol. 2004;8:71–87.

	9.	 Graziadio C, Lorenzen MB, Rosa RF, Pinto LL, Zen PR, Travi GM, et al. New 
report of a familial case of Moebius syndrome presenting skeletal find-
ings. Am J Med Genet A. 2010;152A:2134–8.

	10.	 Verzijl HT, van der Zwaag B, Cruysberg JR, Padberg GW. Möbius syndrome 
redefined: a syndrome of rhombencephalic maldevelopment. Neurology. 
2003;61:327–33.

	11.	 Ferguson S. Moebius syndrome: a review of the anaesthetic implications. 
Paediatr Anaesth. 1996;6:51–6.

	12.	 Ha CY, Messieha ZS. Management of a patient with Möbius syndrome: a 
case report. Spec Care Dentist. 2003;23:111–6.

	13.	 Ames WA, Shichor TM, Speakman M, Zuker RM, McCaul C. Anesthetic 
management of children with Moebius sequence. Can J Anaesth. 
2005;52:837–44.

	14.	 Hobaika AB, Neves BS, Fernandes ML, Guedes VC. Anesthesia in a patient 
with Moebius sequence: case report. Rev Bras Anestesiol. 2009;59:341–3.

	15.	 Telich-Tarriba JE, Guevara-Valmaña O, Ruiz-Beltran S, Aguiar-Rosas S, 
Cardenas-Mejia A. Difficult airway identification and management in 
patients with Moebius syndrome. J Craniofac Surg. 2020;31:183–5.

	16.	 Costa MMB. Neural control of swallowing. Arq Gastroenterol. 
2018;55(Suppl 1):61–75.

	17.	 Florie MGMH, Pilz W, Dijkman RH, Kremer B, Wiersma A, Winkens B, et al. 
The effect of cranial nerve stimulation on swallowing: a systematic 
review. Dysphagia. 2021;36:216–30.

	18.	 Ramsey D, Smithard D, Kalra L. Silent aspiration: what do we know? 
Dysphagia. 2005;20:218–25.

	19.	 Teramoto S, Ishii T, Yamamoto H, Yamaguchi Y, Ouchi Y. Nasogastric tube 
feeding is a cause of aspiration pneumonia in ventilated patients. Eur 
Respir J. 2006;27:436–7 author reply 437; author reply:436–7; author reply 
437.

	20.	 Sugimachi K, Ueo H, Natsuda Y, Kai H, Inokuchi K, Zaitsu A. Cough dynam-
ics in oesophageal cancer: prevention of postoperative pulmonary 
complications. Br J Surg. 1982;69:734–6.

	21.	 Rimaniol JM, D’Honneur G, Duvaldestin P. Recovery of the swallowing 
reflex after propofol anesthesia. Anesth Analg. 1994;79:856–9.

	22.	 Fujita I, Koyanagi T, Kukita J, Yamashita H, Minami T, Nakano H, et al. Moe-
bius syndrome with central hypoventilation and brainstem calcification: a 
case report. Eur J Pediatr. 1991;150:582–3.

	23.	 Hamaguchi H, Hashimoto T, Mori K, Tayama M, Fukuda K, Endo S, et al. 
Moebius syndrome: continuous tachypnea verified by a polygraphic 
study. Neuropediatrics. 1993;24:319–23.

	24.	 Skoretz SA, Flowers HL, Martino R. The incidence of dysphagia following 
endotracheal intubation: a systematic review. Chest. 2010;137:665–73.

	25.	 Soutome S, Hasegawa T, Yamguchi T, Aoki K, Kanamura N, Mukai T, et al. 
Prevention of postoperative pneumonia by perioperative oral care in 
patients with esophageal cancer undergoing surgery: a multicenter ret-
rospective study of 775 patients. Support Care Cancer. 2020;28:4155–62.

	26.	 Ishimaru M, Matsui H, Ono S, Hagiwara Y, Morita K, Yasunaga H. Preopera-
tive oral care and effect on postoperative complications after major 
cancer surgery. Br J Surg. 2018;105:1688–96.

	27.	 Berchier CE, Slot DE, Van der Weijden GA. The efficacy of 0.12% chlo-
rhexidine mouthrinse compared with 0.2% on plaque accumulation 
and periodontal parameters: a systematic review. J Clin Periodontol. 
2010;37:829–39.

	28.	 Spreadborough P, Lort S, Pasquali S, Popplewell M, Owen A, Kreis I, et al. A 
systematic review and meta-analysis of perioperative oral decontamina-
tion in patients undergoing major elective surgery. Perioper Med (Lond). 
2016;5:6.

	29.	 Fernandes CR, Pinto Filho WA, Cezar LC, Alves Gomes JM, Florencio da 
Cunha GK. Fatal recrudescence of malignant hyperthermia in an infant 
with Moebius syndrome. Braz J Anesthesiol. 2013;63:296–300.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Difficult intubation and postoperative aspiration pneumonia associated with Moebius syndrome: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgments
	References


