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IntroduCtIon
Management of a difficult airway is one of the most important task 
for anaesthesiologists which remains most relevant and challenging 
clinical situation encountered by anaesthesia practitioners as 
major adverse event can occur if the airway is not secured in a 
timely situation. Inability to visualise the vocal cords during direct 
laryngoscopy prevents successful tracheal intubation. Many 
newer techniques and devices are now available that overcome 
the problems encountered in intubation of a difficult airway using 
conventional direct laryngoscopy [1].

For an effective management of anticipated difficult airway one 
should always have airway plan and airway management strategy 
which are two key factors in management of difficult airway. 
Unanticipated difficult airway in contrast to the anticipated difficult 
airway is more challenging to the anesthesiologist after induction 
of the general anaesthesia. Encountering an unanticipated difficult 
airway can be very stressful so it is necessary to be familiar with 
management algorithm for the unanticipated difficult airway and 
follow the strategy in such a situation [2].

Series of cases of difficult airway scenarios managed successfully with 
different techniques and equipment are presented in this case series.

CaSe SerIeS

Case 1
A 19-year-old male patient, with history of electrical burns eight 
years back, was posted for contracture release surgery. His mouth 
opening was restricted and the Mallampatti grade was II. He had 
a gross restricted neck extension because of burn contracture, 
reduced temporomandibular joint movement, and decreased 
mentohyoid distance [Table/Fig-1].

A thorough preanaesthetic examination was done and airway 
visualized. Airway management was planned with BPL C- 
Mactintosh of size 3 video laryngoscope. Video laryngoscope 
was checked before induction. The patient was premeditated with 
midazolam 0.08 mg/kg, ondansetron 0.15 mg/kg, glycopyrrolate 
0.008 mg/kg. Analgesia fentanyl 2 mcg/kg was given. Anesthesia 
was induced with propofol 2 mg/kg after confirming adequate 
ventilation by proper positioning, neuromuscular blockade was 
achieved with rocuronium 0.6 mg/kg which is intermediate acting 
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aBStraCt
Anticipated and unanticipated difficult airway remains an everlasting challenge for anesthesiologist. Most airway problems can be 
solved with enough resources available but clinical judgment borne of experience, and expertise is crucial in implementing the skills 
in any difficult airway scenario. Detailed patient history, best utilisation patient protocols, with good clinical assessment may reduce 
the difficult airway complications. The present series reports six patients with anticipated difficult airway-burn contracture, fractured 
mandible with restricted mouth opening: meningo myelocoele (in a neonate, and there was difficulty in positioning for intubation), 
anterior mediastinal mass (with difficulty in maintenance of anesthesia), cervical spine injury and one patient with left mandible fracture 
with history of road traffic accident. Different methods were successfully adopted for managing all of these difficult airway cases. 
Hence planning, preparation, and execution is very important in successful management of difficult airway.

[table/Fig-1]: Shows extensive burns contracture of patient lateral view. 

non depolarizing muscle relaxant usually used to facilitate tracheal 
intubation. Scoline was avoided due to history of burns and instead 
rocuronium was used which can be safely administered for tracheal 
intubation. A 7 mm Endotracheal Tube (ETT), accompanying the 
video laryngoscope,was inserted and advanced into the trachea. 
The video laryngoscope was removed once the position of the ETT 
was clinically confirmed by the presence of bilateral air entry and 
capnography. Maintenance of anesthesia was done with oxygen, 
nitrous oxide, isoflurane and vecuronium as a muscle relaxant. 
Blood loss was minimal. The surgeon had performed plastering 
with a cast, hence extubation of the trachea was challenging 
with intact airway reflexes after adequate reversal. Fiber optic 
bronchoscopy-assisted tracheal intubation would have been the 
best alternative modality to rescue the airway if intubation was not 
achieved with video laryngoscopy.

Case 2 
A 50-year-old male, with history of assault, followed by head injury 
and loss of consciousness presented with undisplaced fracture of 
parasymphysis of right side of mandible. He was posted for open 
reduction and mini plate fixation. The patient had no co-morbidities. 
On thorough examination of the airway, it was found that cervical spine 
movement was restricted and was painful. Mouth opening was 1.5 
fingers and the Mallampatti grade was IV, overcrowding of teeth was 
present. After thorough physical examination of the patient and following 
normal routine investigations, the patient was posted for surgery. 
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Patient was kept nil orally for six hours before surgery and shifted to 
the operating room. patient was put in a semi-propped up position 
and all standard monitors were connected. Nasal decongestant 
drops were instituted to reduce nasal bleeding, along with a nasal 
packing of xylocaine 2%.Bilateral superior laryngeal nerve block was 
given with 2 mL of 2% lignocaine at the greater cornu of the hyoid 
bone. Transtracheal injection of 2% lignocaine was instilled. Two 
puffs of 10% lignocaine was sprayed onto the posterior pharyngeal 
wall before Fiberoptic Bronchoscope (FOB) was inserted. The FOB 
was checked and a 7.0 mm Internal Diameter (ID) cuffed ETT was 
passed over it. The fiberscope was inserted into the right nostril 
and after passing through the upper airway and the vocal cords, 
slowly entered through the trachea, and the carina was envisioned. 
The ETT was then passed over the bronchoscope into the trachea. 
The passage was confirmed with fiberscope by viewing the tube 
tip inside the trachea. Anesthesia was then induced with propofol 
2 mg/kg and atracurium 0.5 mg/kg and maintained with fentanyl 
and sevoflurane. The patient vitals were monitored throughout 
the procedure. The procedure was uneventful. The patient was 
extubated after adequate reversal. 

Case 3
A 10-day-old male neonate visited with a giant occipital 
meningoencephalocele, and then was scheduled for surgical 
excision. The neonate was delivered via a normal vaginal delivery 
in a government hospital. It was a complete term delivery, and the 
birth weight was 2.7 kg. The baby cried immediately after birth. 
Cardiovascular and respiratory system examination was normal. The 
swelling was present since birth and had gradually increased to the 
size of 6×4cm, with head circumference of 39 cm. It was diagnosed 
as a meningomyelocele. The Magnetic Resonance Imaging (MRI) 
brain showed a defect of 3.2 cm size in the occipital region through 
which parenchymal tissue was herniating [Table/Fig-2a,b].

The neonate was kept nil orally for four hours on the day of surgery 
and ringer’s lactate was started at the rate of 14 mL/hour. Intubation 
was planned in supine position. As the meningoencephalocele was 
bulky, the head was positioned so that the meningoencephalocele 
does not rupture. A blanket was placed over the body to avoid 
hypothermia. Baseline parameters were recorded. Electrocardiography 
(ECG), Non Invasive Blood Pressure (NIBP), pulse oximeter, and 
End tidal carbondioxide (EtCO2) were monitored. Premedication 
was administered with Inj. glycopyrrolate 0.01 mg i.v, Inj. fentanyl 
7 μg. Induction was done with Inj. propofol 6 mg and sevoflurane, 
and Inj. succinylcholine 7 mg was given for tracheal intubation 
after confirmation of mask ventilation. The two-hand technique 
was adopted and the neonate was lifted from the table by two 
anesthesiologists. One anesthesiologist stabilized the head and 
shoulders, and the other supported the pelvis, and lower limbs. 
Laryngoscopy in this position improved visualization (Cormack-Lehane 
Grade 2) and intubation was done using 3.0 mm (inner diameter) 

[table/Fig-2a]: Shows a giant meningomyelocele.

[table/Fig-2b]: MRI showing a giant meningomyelocele.

uncuffed ETT. The intubation was successful at first attempt and fixed 
at 9 cm after confirming bilateral equal air entry. The baby received 
Inj. atracurium 1.75 mg as a loading dose. The neonate was put in 
prone position with extreme caution to avoid accidental extubation. 
Anaesthesia was maintained using Oxygen (O2) and Nitrous Oxide 
(N2O) (50:50) + sevoflurane (1-2%), Inj. atracurium 0.5 mg was used 
as top ups dose. The duration of the surgery was about two and 
half hours. The intraoperative period was uneventful. Due to excision 
of large amount of brain tissue and increased duration of surgery 
decision for elective ventilation was taken. After the procedure, the 
neonate was shifted to Neonatal Intensive Care Unit (NICU) for further 
monitoring and ventilation. On the second postoperative day, the 
baby was extubated. He started accepting regular feeds, and was 
discharged on 10th postoperative day.

Case 4
A 2-day-old male neonate, weighing 2.4 kgs, was diagnosed with 
oesophageal atresia and with Tracheo-oesophageal Fistula (TEF). 
He was posted for right thoracotomy for TEF repair. The baby was 
delivered via elective lower segment caesarean section and had weak 
cry immediately after birth. During preoperative assessment neonate 
was on oxygen supplementation at the rate of 5 litres/min, and on 
examination patient had stridor and bilateral subcostal retractions. 
On auscultation, reduced air entry in the right upper lobe was noted 
with bilateral fine crepitations in all lung fields. An ETT was left in situ 
in the oesophagus for continuous suctioning. Chest radiography 
revealed right upper lobe collapse and a mediastinal mass [Table/
Fig-3], and on further investigation using Ultrasound scan (USG) 
it was reported to be anterior mediastinal mass (thymoma). On 
cardiovascular examination, there were no significant findings. Signs 
of compression of great vessel were looked for such as oedema of 
the upper body but second echocardiography revealed anacyanotic 
heart disease with atrial septal defect having a left to right shunt with 
dilated right atrium, moderate pulmonary artery hypertension, and 
a good bi-ventricular function. Airway assessment was done and 
no significant abnormalities were noted. The only concern was the 
anterior mediastinal mass which was discovered in the USG chest. 

On the day of surgery, the baby was kept nil orally for 4 hours, 
and was shifted to the operation theater and NIBP, pulse oximeter, 
Electrocardiograph (ECG) were attached. Fluid administration was 
started with 0.45% dextrose using a pediatric micro drip set. The 
neonate was pre-medicated with Inj.atropine and ondansetron. 
A rigid bronchoscopy was kept standby anticipating difficult 
airway due to the mediastinal mass. Thorough oral and ETT tube 
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administered with Ringer lactate at 5 mL/kg. Inj. Dexmedetomidine 
1 mcg/kg was started after 10 mins bilateral airway blocks had 
been administered. After placing a bite block, awake FOB was 
attempted. Once the fibreoptic scope was advanced beyond the 
epiglottis evidence of erosion of the posterior pharyngeal wall was 
seen. After visualizing the cords, lignocaine 2% was injected via the 
side port of fibre optic scope and the ETT no.8 was passed beyond 
the glottic opening, then anaesthesia was induced with inj. propofol 
2 mg/kg and Inj.vecuronium 4 mg was administered. Anesthesia 
was maintained with oxygen, nitrous oxide and isoflurane. The 
intraoperative period was uneventful.

Case 6
A 25-year-old male, with alleged history of road traffic accident, was 
diagnosed to have left mandible fracture. He was posted for surgery. 
On examination, the patient was moderately built and nourished. 
Respiratory and cardiovascular examinations were normal. Airway 
examination revealed Mallampatti grade IV with no loose tooth. Mouth 
opening was one and half fingers. Neck flexion and extension were 
normal. All other routine investigations were normal. Preoperatively, 
the patient was nebulized with 4% lignocaine. Nasal packing with 
lignocaine 2% and adrenaline was done. Mouth gargling was done 
with lignocaine 2%. He was explained about the procedure in advance 
and shifted to operation theater. On the operating table, standard 
monitors including pulse oximetry, ECG and NIBP were connectedand 
baseline vitals were noted. The patient was given airway nerve blocks 
(translaryngeal and superior laryngeal). Pre medication was done 
with Inj. ondansetron 4 mg I.V(intravenous}, Inj. glycopyrrolate 0.2 
mg i.v and Inj. midasolam 1 mg i.v. As an analgesic Inj. fentanyl 50 
microgram i.v was given. The patient was awake and cooperative 
while fiberscope was introduced nasally and advanced into trachea. 
On visualising vocal cords the flexometallic tube of 7.5 mm size 
was inserted and after confirmation of tube position using bilaterally 
equal air entry, the patient was induced with both intravenous and 
inhalational agent. Surgery lasted for 3 hours with minimal blood loss 
and no intraoperative complications. At the end of surgery, patient 
was extubated. In the postoperative period, the patient was stable.

dISCuSSIon
A difficult airway can be defined as a “the clinical situation in which 
a conventionally trained anesthesiologist experiences difficulty with 
mask ventilation, difficulty with tracheal intubation or both” [3]. A 
difficult endotracheal intubation is defined as “proper insertion of 
the tracheal tube with conventional laryngoscopy that requires more 
than 3 attempts or more than 10 minutes” [4].

Sometimes difficult intubation can occur because of anatomical 
abnormalities or other factors. Anatomical factors indicative of 
difficult airway include high body mass index, older age, Mallampatti 
grade III or IV, severely limited jaw protrusion, and thyromental 
distance of less than 6 cm. Sometimes even these predictors could 
fail in predicting difficult laryngoscope intubation [2].

A good airway assessment should be undertaken to diagnose the 
potential for difficult airway for proper patient preparation, proper 
selection of equipment and proper technique and participation of 
person experienced in the difficult airway management. On the other 
hand, determining that the airway is normal avoids time consuming, 
invasive and potentially more traumatic methods of securing the 
airway from being adopted. Essential component of good airway 
assessments are to correctly predict the four pillars of safe airway 
management which include mask ventilation, laryngoscopy and 
tracheal intubation, placement of supraglottic device, performing a 
surgical access to the airway. History of surgery, burns, trauma, or 
tumour in and around the oral cavity, neck, cervical spine pose a 
potential problem for difficult intubation.

Common causes for anticipated difficult airway may include 
syndromes such as Pierre-Robin, Treacher Collins, Downs, Klippel-

suctioning was done. A soft foam was placed under the shoulder to 
facilitate laryngoscopy. Inhalational induction with sevoflurane was 
administered at 3% Monitored Anaesthesia Care (MAC) with Fraction 
of inspired Oxygen (FiO2) of 60 %. After attaining adequate depth 
of anesthesia, laryngoscopy was done with Miller blade 0, cords 
were visualized, and ETT no. 3 was used to attempt intubation. 
There was difficulty in negotiating the ETT beyond the initial glottic 
opening as the tube needed to be placed distal to TEF and then 
pulled back to assure bilateral air entry. On encountering difficulty in 
passing the ETT, bronchoscope of size 3 was used. Intubation was 
done and bilateral air entry confirmed. Anesthesia was maintained 
with sevoflurane 1%, O2 at 40%, N2O at 40%, and muscle relaxation 
was achieved using Inj. atracurium 0.3 mg/kg. The intraoperative 
period was uneventful and the neonate was transferred to NICU 
with ETT in-situ.

Case 5
A 45-year-old male, weighing 74 kgs, complained of neck pain and 
bilateral upper limb paraesthesia, difficulty in swallowing, and change 
in voice. The patient had pain in the neck since a year, which was 
progressive in nature, and associated with restricted neck movements. 
Investigations revealed a chondroma at the level of C2-C3 [Table/
Fig-4]. He was thus planned for a surgery. During pre anaesthetic 
evaluation, it was found that he was tobacco chewer since 20 years 
and had submuscosal fibrosis. On examination, patient had both 
restricted mouth opening and cervical spine.Mallampatti grading 
could not be assessed as the mouth opening was restricted while all 
other airway parameters were within normal limits.

[table/Fig-4]: MRI showing mass located at cervical spine- axial plane spine. 

[table/Fig-3]: Chest radiograph (anteroposterior view) showing anterior mediasti-
nal mass (A) and right upper lung collapse (B).

The patient was planned for awake fibreoptic oral intubation. On the 
day of surgery he was given nebulization with lignocaine 4%. Once 
the patient was shifted to operation theatre, monitoring using NIBP, 
pulse oximeter and ECG leads were started and intravenous fluid was 
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Feil, tumors, trauma and burns with contractures, large goiter, 
cleft lip and palate, congenital hydrocephalus, meningomyelocele, 
cystic hygroma, downs syndrome, acromegaly. While unanticipated 
difficult airway may include infections, abscess, Ludwig’s angina, 
rheumatoid arthritis, obesity, and acromegaly, TEF. Endotracheal 
tube guides, different types and sizes of laryngoscope blades, 
supraglottic airway devices, lighted stylets, rigid video laryngoscopes, 
and indirect fiber optic laryngoscopes are some options available to 
circumvent the difficult airway challenges [5]. In the present case 
series, the recent American Society of Anaesthesiologists (ASA) 
difficult airway guidelines were followed [6].

The use of FOB dates back to 1967, where choledoscope was first 
used to intubate patients with Stills disease. First case series of the 
use of fiberoscopes for intubations was published in 1972 [7]. Any 
decision to perform the procedure in an awake versus anesthetized 
patient depends on the risk of loosing the airway control. If there is 
any concern that patient airway cannot be secured, it is safe to have 
the patient maintain his or her own oxygenation and ventilation. One 
should not give up on the wakefulness easily. Hence knowledge of 
FOB functionality and care is paramount to prevent damage and 
loss of clinical availability. Fiber optic intubation under spontaneous 
ventilation remains the choice, in anticipated difficult airway. Awake 
fiber optic intubation has recently gained popularity with good 
intubating conditions are found in awake patients because they 
can assist in clearing their own secretions, phonating, or panting 
[5]. A successful FOB is reported in this series, wherean awake 
intubation was performed in a patient with undisplaced fracture of 
parasymphysis of mandible, repaired with miniplating. Shaik SI et 
al., in a case report on anaesthetic management of Ludwig’s angina 
concluded that awake fiberoptic intubation under topical anesthesia 
is sophisticated and a less invasive method of securing airway in 
patients with deep neck infection [8].

Successful videolaryngoscope was performed in a post burn 
contracture, where the patient had restricted neck movement and 
reduced mentohyoid distance [9,10]. The authors had performed 
intubation with video laryngoscope successfully in which patients 
with post-burn contractures. Pahuja HD et al., reported a patient 
with a giant oblong occipital meningoencephalocele, in a 1-month-
old male neonate. The arrangement for positioning of the neonate 
for intubation was done by stack of towel blocks. For head support 
movable blocks were used. So, once the baby was placed on the 
pillow with the head beyond its edge, each part can be moved as 
and when required so that the head is supported from all sides with 
the huge swelling in the depression between the blocks. Each stack 
could be adjusted as and when required to support the uneven 
contour of the swelling. This was an innovative approach of positioning 
such patients with giant meningoencephalocele for intubation in 
supine position, made according to the availability of resources 
[11]. Such cases need to be well planned before induction, to avoid 
injury and rupture. Overall, 35-55% of the mediastinal masses in 
neonates arise from the anterior mediastinum and these masses 
might originate from the thymus, thyroid,lymphoma or thyroid [12]. 
Symptoms depend on the size of the mass and involvement of the 
surrounding structures. The anesthesia associated complication 
in children with anterior mediastinal mass is found to be 9.7-15% 
[13]. Preoperative assessment must involve assessment of the 
airways and cardiovascular and respiratory compromise due to the 
mediastinal mass. A detailed anesthesia plan including induction, 
maintenance, and post-operative management should be done, 
and this should include the position in which the patient is most 
comfortable. Symptoms due to respiratory compromise are seen 
when the lumen of the trachea is narrowed and the presence of 
stridor in the preoperative period is a good indicator of possible 
complications during anesthesia. Cardiovascular symptoms are 
generally not seen in anterior mediastinal mass, but one dreaded 
complication involving the Cardiovascular System (CVS) is the 

superior vena cava syndrome [14]. Tütüncü AC et al., published a 
similar reportabout a 6-month-old baby with massive mediastinal 
mass, measuring 93x78 mm (cystic lesion) with compression 
symptoms, who was posted for excision of mass. Induction was 
done using 4% sevoflurane and remifentanyl infusion was started at 
0.05 mc/kg. There were no adverse events during mask ventilation 
and intubation was done without using neuromuscular blockers. 
Intubation was successful and anesthesia was maintained using 
sevoflurane at 2% with air and oxygen mixture [14]. Dhiwan S et 
al., published a case report of a 8-month-old male baby with huge 
mediastinal mass, who was posted for thoracotomy.The baby 
was premedicated glycopyrrolaterrate and fentanyl 2 mcg/kg. 
Anaesthesia was induced with air, nitrous oxide and isoflurane and 
intubation was done by direct laryngoscopy with ETT 3.0 mm and 
after confirming bilateral air entry and the thoracotomy was started, 
neuromuscular blocker atracurium was only administered after the 
mass was moved away from the tracheobronchial tree [15].

In the above-mentioned 2-day-old neonate (with TEF and 
eosophageal atresia) the plan of anesthesia was to induce him 
using sevoflurane and intubate without using neuromuscular 
blockers. The preservation of spontaneous respiration reduced the 
chances of compression on vascular structure post neuromuscular 
blockade. The use of sevoflurane and ketamine during induction 
helped in preserving this spontaneous respiration. Hence, the plan 
should be based on preserving spontaneous respiration and rigid 
bronchoscopy and other emergency airway equipment should be 
kept ready, and postoperatively intensive care support should be 
given to avoid complications [16-19]. 

Spine surgeries of the cervical region present a unique difficulty for 
patients having limited cervical extension. Cervical spine manipulation 
should be avoided to ensure no injury to the cord. Limited cervical 
extension leads to poor alignment of the oropharyngeal axis and 
poor glottic visualization. The plan of anesthesia management should 
be drafted keeping in mind the above problems and their possible 
complications. Owing to the restricted mouth opening and cervical 
mobility, the plan of anesthesia for the above-mentioned patient 
with cervical mass was awake fiber optic oral intubation. Bhatnagar 
V et al., published a similar case report (of cervical chondroma at C2 
level) having extension into the posterior pharyngeal wall. Their plan 
of anesthesia was awake fiberoptic oral intubation because of the 
limited neck extension. Nasal intubation was avoided owing to the 
posterior pharyngeal wall extension and the previous radiotherapy 
for the patient which would have made the area of interest friable 
[20]. A study conducted by Khedr HSM et al., showed that use of 
intubating Laryngeal Mask Airway (LMA) for patients with restricted 
cervical spine mobility is a suitable alternative to conventional 
laryngoscopy and limits the cervical spine manipulation [21]. 
Retrospectively, the use of awake fiber optic orotracheal intubation 
proved to be a boon in the patient owing to the retropharyngeal 
erosion and extension which was missed on imaging.

ConCLuSIon(S)
A difficult intubation situation must be anticipated by an 
anesthesiologist. Alternative strategies need to be used if 
unanticipated difficulties are encountered. One should opt for the 
technique with which one is comfortable and confident. Henceforth, 
fiberoptic intubation remains the gold standard for anticipated 
difficult airway and video laryngoscope remains the gold standard 
for unanticipated difficult airway. 
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