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Abstract

Osteosarcoma is a rare, malignant bone tumor commonly found in adolescents, affecting
the long bones. Maxillary involvement, though less frequent, can present significant
challenges in surgical resection and anesthetic management. This case describes a 16-year-
old male with a maxillary osteosarcoma sinistra undergoing excision under general
anesthesia, performed with difficult airway intubation devices. Endotracheal tube (ETT)
insertion via nasal intubation is performed with awake intubation. At the end of surgery,
the patient was extubated uneventfully and referred to ICU.
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Introduction

A difficult airway is when an anesthetist faces challenges with mask ventilation,
tracheal intubation, or both, posing risks to patient safety. Proper management relies on
early recognition and anticipation. According to the American Society of Anesthesiologists
(ASA), factors include anatomical abnormalities such as intraoral masses, facial fractures,
or head and neck trauma, as well as conditions such as obesity, musculoskeletal or
endocrine disorders, infections, age, and ethnicity." The DAS Difficult Airway Society

guidelines highlight many signs of facial asymmetry, limited mouth opening, restricted
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neck movement, and prior airway interventions. Effective strategies involve preoperative
assessment tools (MOANS, LEMON) and preparation of alternative airway devices or

techniques, including video laryngoscopy or emergency tracheostomy.”

Osteosarcoma is a malignant bone tumor that primarily affects the long bones but
can occur in the maxilla and mandible, representing approximately 6-8% of head and neck
osteosarcoma cases. Maxillary osteosarcomas are less common but often aggressive, with
late diagnoses due to nonspecific symptoms such as swelling and pain.’ The standard
therapy includes surgery with clear margins as the primary approach, often complemented
by neoadjuvant chemotherapy and, in select cases, radiotherapy to control local and

metastatic disease.?

Patients with maxillofacial tumors or injuries often struggle with intubation because
of anatomical changes such as fractures, swelling, or tumor blockages. Advanced
techniques, namely fiberoptic or video-assisted intubation, are frequently needed.
Sometimes, alternative methods like nasal intubation or tracheostomy are used. This
report highlights a successful case where a patient with maxillary osteosarcoma had their

airway managed using awake nasal intubation.

Case Report

A 16-year-old male was referred for advanced oncology care with a two-month
history of progressive upper jaw swelling, initially presenting as a toothache. The tumor
grew larger, causing pain, bleeding, difficulty eating, and weight loss. Examination showed
stable vital signs but revealed a deformity with significant swelling in the left maxilla and
nasal regions. Head MSCT showed an 8.8 x 9.07 x 6.44 cm hypodense mass with contrast
uptake, destroying the left maxillary bone, sinus, and nasal bones, infiltrating adjacent
structures, and displacing the tongue. The patient was diagnosed with a left maxillary
tumor, likely squamous cell carcinoma (SCC), and planned for wide excision-reduction

surgery.

Preoperative airway assessment using the MOANS and LEMON criteria indicated a

potential for a difficult airway. As a precaution, preparations were made for awake
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intubation and possible tracheostomy. The patient was classified as ASA 3 due to the
tumor, which represented a severe activity-limiting but non-incapacitating systemic
disease. The patient and family were informed of the surgical plan and possible

complications.

The patient was instructed to fast for six hours before surgery. Anesthesia was
performed with awake intubation using intraoral lidocaine spray, followed by 2 mg of
midazolam intravena and fentanyl intravena at a dose of 1 mcg/kg body weight. Nasal
intubation was successfully performed using video laryngoscopy with a 5.5 non-kinking
endotracheal tube with a cuff. After endotracheal tube placement at the vocal cords,
intravenous propofol 100 mg intravena and atracurium 30 mg iv were administered for
maintenance, alongside sevoflurane at 2% in an oxygen-air mixture. We also inserted CVC

in the right subclavian vein.

The surgery lasted three hours, with total anesthesia duration of four hours. Bleeding
was 1400 ml and replaced by PRC transfusion of approximately 700 ml. Patient was

successfully extubated without any complications and was referred to ICU.

Discussion

Airway management is crucial in anesthesia but can sometimes lead to fatal
outcomes. Difficult face mask ventilation occurs in 1.4-5.0% of cases, while impossible
ventilation is seen in 0.07-0.16%.>° Intubation with a classic laryngoscope is difficult in 5-
8% and impossible in 0.05-0.35% of cases.” The rare but critical "cannot intubate, cannot
oxygenate" situation (0.0019-0.04%) can result in serious complications, including dental

injury or death.®

Maxillofacial tumors often predict difficult airways due to the nature of the disease.
Key predictors in this case include the patient’s functional airway capacity (e.g., limited
mouth opening, inability to prognath, and inability to perform upper lip bite test) and
anatomical factors (e.g., high Mallampati scores, restricted interincisor distance, and

increased tongue volume).®
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Figure 1. Difficult intubation and mask-ventilation in this patient with maxillofacial tumors

The ASA published the Practice Guidelines for Management of the Difficult Airway in
2022, which define difficult airway scenarios as follows: difficult face mask ventilation,
difficult laryngoscopy, difficult supraglottic airway ventilation, failed or difficult tracheal
intubation, failed or difficult extubation, and failed or difficult invasive airway
management. The guidelines recommend awake intubation for both adults and

cooperative pediatric patients with a difficult airway."
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DAS also issued Guidelines for Awake Tracheal Intubation (ATI) for Adults in 2017.

DAS recommends an ATI technique with 4 keypoints as follow: Oxygenate, Topicalise,

Sedate, and Perform. This technique is developed to maximize success rate and minimize

complications.’

DAS ATI technique

R

OXYGENATE

* Apply HFNO early
* Titrate HFNO from 30-70 Lmin~!
*® Continue HFNO throughout procedure

PERFORM

* Select appropriate tracheal tube
* Patient sitting up

* Ensure operator can readily see patient
monitor, infusion pumps and
video screen

o Clear secretions
* For ATI:FB
- Operator positioned facing patient
- Consider bronchoscope airway if oral route
- Bevel facing posteriorly
* For ATI:VL
- Operator positioned behind patient

- Consider bougie

* Before induction of anaesthesia: two-point check

TOPICALISE

Lidocaine 10% spray to oropharynx, tonsillar pillars,
base of tongue

20 - 30 sprays (during inspiration, over 5 min)
If nasal route: co-phenylcaine spray
Test topicalisation atraumatically
If inadequate, re-apply LA up to maximum dose:
= Further 5 sprays of lidocaine 10% to tongue base
=~ 2 ml lidocaine 2% (x 3) spray above,
at and below vocal cords via epidural

catheter/working channel of FB
or using MAD

Lidocaine
= | spray (0.1 ml) of 10% = 10 mg
= 1 mlof2%=20mg
Co-phenylcaine
= 2.5 ml = 125 mg lidocaine + 125 mg
phenylephrine

« Sedate if required
* Remifentanil TCI (Minto) Ce 1.0-3.0 ng.ml ™'
» [f second anaesthetist present, consider adding

midazolam 0.5-1 mg

Figure 4. ATl Technique (DAS, 2017)

Although awake tracheal intubation (ATl) is supported by numerous studies showing

its safety and high success rate, factors such as patient discomfort, pain, and the need for

invasive backup procedures must still be carefully considered.

The success of ATl depends on applying local anesthetics to the airway. Nasal

vasoconstrictors are recommended before nasotracheal intubation. In this case, we used

lidocaine, an agent commonly used for ATI, which is preferred by DAS Guideline 2017 due

to its safety profile and lower risks of cardiovascular and systemic toxicity.’
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Awake tracheal intubation (ATI) can be stressful for patients, so minimal sedation is
used. Remifentanil is preferred for its stable effect and quicker recovery, but due to its
unavailability, fentanyl and midazolam were used instead.”® According to DAS guidelines,

these agents are reversible, making them safe for combined use or with other sedatives.’

Figure 5. Awake Tracheal Intubation via nasal using Video Laryngosope

In this case, we used a video laryngoscope for nasal awake tracheal intubation (ATI),
which research shows reduces intubation time and lowers the risk of oxygen saturation
dropping below 90%, compared to fiberoptic bronchoscopy.” A small 5.5 non-kinking

endotracheal tube (ETT) was also used for easier maneuvering during the nasal approach.
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Figure 6. Successful Awake Intubation via Nasal

Figure 7. Patient successfully Extubated after Surgery

In this case report, we successfully managed a difficult airway using a comprehensive
evaluation and thorough preparation for unforeseen challenges, including effective
communication with the patient about potential invasive procedures such as

tracheostomy. Skilled physicians, combined with use of appropriate equipments and clear
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communication with the patient, ensure optimal outcome for patient safety and

satisfaction.
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