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Abstract: 
Paediatric difficult airway is a major problem because failed ventilation or intubation can rapidly cause hypoxaemia. We report six 
paediatric patients with anticipated difficult airway due to frontal dermoid cyst, macroglossia, occipital encephalocele, cleft lip and 
palate, post-burn neck contracture and temporomandibular joint ankylosis. Each case was managed with a separate airway plan 
using modified mask ventilation, conventional laryngoscopy, bimanual laryngoscopy with bougie, videolaryngoscopy, contracture 
release under ketamine sedation or fibreoptic nasotracheal intubation. All patients were managed successfully without major airway 
related complication, showing the value of careful assessment, preparation and individualised airway strategy. 
 
Keywords: Difficult paediatric airway, difficult mask ventilation, difficult intubation, craniofacial anomaly, videolaryngoscopy, 
fibreoptic intubation 

 
Background: 
Paediatric airway management remains difficult because child 
airway anatomy and physiology differ from adults [1]. Children 
have higher oxygen demand, low functional residual capacity 
and short safe apnoea time [2]. Difficult paediatric intubation 
may cause hypoxaemia, airway trauma and serious 
perioperative events [3]. Difficult mask ventilation is important 
in children with abnormal airway anatomy and difficult 
intubation [4]. Difficult airway guidelines advise early planning, 
skilled help and limited airway attempts [5]. Neonatal and infant 
airway guidelines support structured escalation and age-
adapted airway devices [6]. Recent Indian paediatric airway 
guideline stresses rescue oxygenation, early help and backup 
airway plan [7]. Macroglossia and craniofacial deformity need 
specific airway assessment before induction [8]. Therefore, it is 
of interest to report the six cases of anticipated difficult 
paediatric airway managed with different practical airway 
techniques. 
 
Case 1: 
A one and half year old female child weighing 7.5 kg came with 
a giant multilobulated frontal dermoid cyst. The swelling was 
present since birth and gradually increased in size. The largest 
lobe measured around 13 × 7 cm. It covered the right eye and 
partly occluded the right nostril. Difficult bag and mask 
ventilation was anticipated due to size and location of the mass. 
Systemic examination was within normal limits. Two airway 
plans were kept ready. Plan A was bag and mask ventilation 
using Rendell Baker Soucek mask with or without oral airway. 
Plan B was use of second generation supraglottic airway device. 
In operation theatre, standard monitors were attached. The child 
was placed supine. The mass was lifted away from the face 
using wet gauze. Premedication was given with glycopyrrolate 
0.01 mg/kg and midazolam 0.05 mg/kg. Bag and mask 
ventilation was attempted with RBS mask size 1 and it was 
adequate. After confirming ventilation, anaesthesia was induced 
with propofol 2 mg/kg and atracurium 0.5 mg/kg. Tracheal 
intubation was done with 4.5 mm uncuffed endotracheal tube. 
Bilateral air entry and EtCO₂ tracing were confirmed. 
 
Case 2: 

A two year old female child weighing 14 kg presented with 
progressive enlargement of tongue and was posted for 

glossectomy. There was no history of snoring or breathing 
difficulty. No other deformity was detected. Difficult mask 
ventilation and difficult intubation were anticipated. Difficult 
intubation cart, fibreoptic scope and surgical team for emergency 
tracheostomy were kept ready. In operation theatre, standard 
monitors were connected. Premedication was given with 
glycopyrrolate 0.01 mg/kg. Preoxygenation was done using a 
larger face mask of size 3. Surgical pads were used around the 
mask to improve the seal. Two-handed mask ventilation was 
used and ventilation was adequate. Anaesthesia was induced 
with midazolam 0.05 mg/kg, fentanyl 2 mcg/kg and propofol 2 
mg/kg. The tongue was covered with wet surgical pads and 
gently pulled out by the surgeon. Check laryngoscopy with 
Macintosh blade 2 was not adequate. Macintosh blade 3 was 
then used and vocal cords were seen. Succinylcholine 2 mg/kg 
was given. Direct laryngoscopy was done and nasotracheal 
intubation was performed with 4.5 mm internal diameter 
endotracheal tube. Throat pack was inserted and surgery was 
continued. 
 
Case 3: 
A male neonate weighing 2.6 kg was posted for occipital 
encephalocele excision on postnatal day 3. The baby was full 
term and delivered by lower segment caesarean section. The 
encephalocele was almost equal to the size of the head. Difficult 
intubation was anticipated due to difficult positioning, restricted 
head and neck movement and micrognathia. The baby was 
placed supine on a firm pillow. The encephalocele was allowed 
to hang beyond the edge of the pillow and was supported by an 
assistant. Standard monitors were attached. Atropine 0.1 mg IV 
was given through secured IV access. Anaesthesia was induced 
with fentanyl 2 mcg/kg and propofol 2 mg/kg. After confirming 
adequate mask ventilation, succinylcholine 2 mg/kg was given. 
Direct laryngoscopy with Miller blade size 0 showed Cormack-
Lehane grade 4 views. External laryngeal manipulation 
improved it to grade 3. Bougie insertion was attempted but was 
not successful. Oxygenation was restored with mask ventilation. 
Second attempt was done with bimanual laryngoscopy. The 
intubating anaesthesiologist used the second hand to manipulate 
the larynx. The view improved to Cormack-Lehane grade 2b. A 
second anaesthesiologist passed the bougie into the larynx. A 3 
mm internal diameter uncuffed endotracheal tube was 
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railroaded over it and fixed at 8.5 cm. Bilateral air entry was 
confirmed. 
 
Case 4: 
A male neonate weighing 2.8 kg was posted for occipital 
encephalocele excision on postnatal day 5. The encephalocele 
measured 4 × 4 cm and was located in the occipital region. The 
baby also had bilateral cleft lip with complete cleft palate. No 
other deformity was detected. Difficult intubation was 
anticipated and difficult airway cart was kept ready. In 
operation theatre, standard monitors were attached and baseline 
parameters were noted. The baby was placed on a folded towel. 
A head ring was placed under the encephalocele with care to 
avoid pressure over the swelling. Anaesthesia was induced with 
gradually increasing sevoflurane using a face mask. After 
induction, a 24G IV line was secured and atropine 0.1 mg IV was 
given. Gentle videolaryngoscopy was performed after adequate 
depth of anaesthesia. Vocal cords were visualised. A 3 mm 
internal diameter endotracheal tube was inserted and fixed at 9 
cm after confirming bilateral air entry. Atracurium 0.5 mg/kg 
was given. The baby was then placed carefully in prone position 
for surgery. 
 

Case 5: 

A three year old male child weighing 15 kg came with post-burn 
contracture of neck and chest with microstomia. The burn 
occurred after accidental fall in a bucket of boiling water. There 
was contracture band extending from forehead and bridge of 
nose to neck and upper chest. Due to nasal deformity, 
microstomia and fixed flexion deformity of neck, direct 
laryngoscopy, supraglottic airway insertion and flexible 
fibreoptic bronchoscopy were considered difficult before release. 
It was decided to proceed with surgical release under sedation 
with preserved spontaneous respiration. In operation theatre, 
standard monitors were attached. Premedication was given with 
glycopyrrolate 0.01 mg/kg and midazolam 0.05 mg/kg through 
secured IV access. Oxygen was given by nasal prongs at 4 
L/min. Ketamine 3 mg/kg was given in divided titrated doses. 
Quick release of neck and perioral contracture was done after 
infiltration with tumescent local anaesthesia. After release, check 
laryngoscopy was done with Macintosh blade 2. Anaesthesia 
was then induced with propofol and muscle relaxant as per 
record. Direct laryngoscopy and intubation was done with 4.5 
mm internal diameter endotracheal tube. Surgery proceeded 
uneventfully. 

Case 6: 

A 13 year old female child with post-traumatic ankylosis of 
bilateral temporomandibular joint was posted for release of TMJ 
ankylosis. She had history of trauma six years back followed by 
progressive decrease in mouth opening. At presentation, mouth 
opening was nil. Neck movements were normal. In view of zero 
mouth opening, flexible fibreoptic nasotracheal intubation was 
planned. Spray-as-you-go technique with mild sedation and 
preserved spontaneous respiration was selected. Mask seal and 
ventilation were checked before proceeding. The patient was 
nebulised with 4% lignocaine in preoperative room. 
Oxymetazoline nasal drops were placed in both nostrils and 
nasal patency was checked. In operation theatre, standard 
monitors were attached. A nasopharyngeal airway was placed in 
the left nostril with oxygen at 4 L/min. Premedication was given 
with glycopyrrolate 0.01 mg/kg and midazolam 1 mg. Fentanyl 
2 mcg/kg was used for sedation. A size 5 fibreoptic 
bronchoscope was inserted through the right nostril. After vocal 
cords were visualised, 2 mL of 2% lignocaine was injected 
through the bronchoscope. The bronchoscope was passed gently 
into trachea till carina was seen. A 5.5 mm endotracheal tube 
was passed over the bronchoscope into trachea. Tube position 
was confirmed by fibreoptic view. Anaesthesia was then 
induced with propofol 2 mg/kg and atracurium 0.5 mg/kg. 
 
Airway plan: 
All six patients had anticipated difficult airway. Pre-operative 
assessment was done in each case. Difficult airway cart was kept 
ready. Emergency front of neck access was also considered 
before induction. The selected airway plan was based on the 
main anatomical problem, age of the patient, available 
equipment and experience of the anaesthesia team. 
 
Airway progress: 
In cases 1 and 2, mask ventilation was the first major concern. 
Modified mask seal and assisted positioning were used. In case 
3, difficult positioning and poor glottic view were managed by 
bimanual laryngoscopy and bougie-guided intubation. In case 4, 
videolaryngoscopy was used because associated cleft lip and 
palate increased the chance of difficult laryngoscopy. In case 5, 
airway access was improved first by contracture release under 
ketamine sedation with spontaneous breathing. In case 6, 
fibreoptic nasotracheal intubation was performed due to nil 
mouth opening. 

 
Table 1: Clinical airway profile of six cases 

Case Age and 
weight 

Main airway problem Expected difficulty Airway method used Result 

1 1.5 years, 7.5 
kg 

Giant frontal dermoid cyst Difficult mask ventilation RBS mask ventilation followed by direct laryngoscopy Successful 

2 2 years, 14 
kg 

Macroglossia Difficult mask ventilation and 
intubation 

Larger mask with pads, two-handed ventilation and 
nasotracheal intubation 

Successful 

3 PND 3, 2.6 
kg 

Giant occipital encephalocele with 
micrognathia 

Difficult positioning and poor 
glottic view 

Bimanual laryngoscopy with bougie Successful 

4 PND 5, 2.8 
kg 

Occipital encephalocele with cleft 
lip and palate 

Difficult intubation Videolaryngoscopy Successful 

5 3 years, 15 
kg 

Post-burn neck contracture with 
microstomia 

Difficult access to airway Ketamine sedation, contracture release and intubation Successful 

6 13 years Bilateral TMJ ankylosis Nil mouth opening Fibreoptic nasotracheal intubation Successful 
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Results and Discussion: 

Adequate oxygenation and tracheal intubation were achieved in 
all six patients. No patient required emergency surgical airway. 
No major airway related complication was recorded in the 
intraoperative course. Surgery was completed as planned in all 
patients. The clinical airway profile, expected difficulty, airway 
technique and outcome are shown in Table 1. In the first case, 
the large frontal dermoid cyst interfered with mask placement 
and seal. Sangadala et al. also reported airway difficulty in an 
infant with a large sublingual dermoid cyst, where bag-mask 
ventilation, supraglottic airway placement and laryngoscopy 
were expected to be difficult [9]. In our case, lifting the mass 
with wet gauze and using an RBS mask provided adequate 
ventilation before induction. The second case had macroglossia 
with anticipated difficult mask ventilation and intubation. A 
larger mask, surgical pads and two-handed ventilation helped in 
obtaining adequate seal. Perioperative reports on reductive 
glossectomy in macroglossia also stress careful airway planning 
because enlarged tongue may hamper airway control [10]. In our 
case, direct laryngoscopy was attempted only after adequate 
ventilation was confirmed and surgical backup was ready. The 
third case had a giant occipital encephalocele with micrognathia. 
Kumar and Singh reported similar difficulty in a child with large 
occipital encephalocele, restricted neck movement and receding 
mandible [11]. In our case, bimanual laryngoscopy improved the 
view and bougie-guided intubation was successful. Large 
occipital meningoencephalocele in neonates is difficult mainly 
due to positioning, fragile swelling and limited airway access 
[12]. This was also seen in our third and fourth cases. Proper 
support of the swelling and careful handling avoided rupture or 
pressure injury. The fourth case had occipital encephalocele with 
bilateral cleft lip and complete cleft palate. Recent cleft lip-palate 
anaesthesia case series also shows that airway planning is central 
in these infants and young children [13]. In our case, 
videolaryngoscopy gave good view and allowed gentle tracheal 
intubation. Videolaryngoscopy has improved first-attempt 
intubation success and reduced major complications in children 
when compared with direct laryngoscopy in a recent meta-
analysis [14]. Still, device success depends on blade size, tube 
delivery and operator skill. In our series, videolaryngoscopy was 
useful in the neonate with cleft lip-palate and encephalocele, but 
bimanual laryngoscopy was more practical in the neonate with 
giant encephalocele when device limitation was present. 
Apnoeic oxygenation during paediatric tracheal intubation may 
improve first-pass success and maintain oxygen saturation [15]. 
In the fifth case, oxygen was continued through nasal prongs 
during contracture release and airway access. This helped 
because oral and nasal access was limited before surgical release. 
Post-burn neck contracture is a difficult airway because mouth 
opening, neck extension and nasal patency may all be affected. 
Unal and Hazir reviewed paediatric burn contracture airway 
management and found that detailed planning and selected 
awake or spontaneous breathing techniques are useful [16]. In 
our case, spontaneous ventilation was preserved under ketamine 
sedation until surgical release improved airway access. Ramesh 
et al. reported a similar paediatric post-burn neck contracture 

case and stressed pre-induction planning in such children [17]. 
Our approach was similar. Contracture release under sedation 
was done first, followed by laryngoscopy and intubation after 
access improved. The sixth case had bilateral TMJ ankylosis with 
nil mouth opening. Varghese et al. reported successful awake 
fibreoptic bronchoscopy with high-flow nasal oxygen in a 
paediatric bilateral TMJ ankylosis case [18]. In our case, mild 
sedation with preserved spontaneous respiration and fibreoptic 
nasotracheal intubation was selected. A TMJ ankylosis study 
reported that fibreoptic bronchoscopy-guided intubation should 
be considered the technique of choice in these patients [19]. This 
supports our approach in the sixth case. The patient was 
cooperative and fibreoptic bronchoscope was available, so 
fibreoptic nasotracheal intubation before induction was 
considered safer. Mir et al. recently reported a neonatal 
anaesthesia case series and stressed meticulous perioperative 
planning, avoidance of avoidable airway or ventilatory risk and 
planned post-operative care [20]. Although their cases were 
neonatal lobectomy for congenital pulmonary airway 
malformation, the practical message is similar. Careful planning, 
controlled airway strategy and multidisciplinary support are 
important in high-risk paediatric anaesthesia cases. The 
advancement to knowledge from this case series is that six 
different paediatric difficult airway situations were managed 
using individualised and practical airway plans. It shows that 
equipment alone is not enough and clinical judgement is equally 
important. Simple modifications like change of mask size, wet 
gauze support, two-handed ventilation, bimanual laryngoscopy, 
bougie use, nasal oxygenation and preserving spontaneous 
ventilation may help in selected paediatric difficult airway cases. 
 
Conclusion: 
No single device is suitable for all paediatric difficult airways. 
These six cases were managed by selecting the airway method 
according to deformity, available equipment and operator skill. 
Oxygenation, gentle handling and early change of plan are 
important. Multidisciplinary help should be arranged before 
induction in anticipated difficult airway. 
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