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ABSTRACT

	 Airway management in patients with prior head and neck malignancies, radiation-induced anatomical changes, and significant comorbidities 
poses major challenges. We present the case of a 76-year-old woman with a history of oral squamous cell carcinoma treated with mandibulec-
tomy and radiotherapy, who developed severe trismus and was admitted with otomastoiditis requiring urgent surgical drainage. Her medical 
background included GOLD E chronic obstructive pulmonary disease, severe carotid artery stenosis, epilepsy, and chronic oncologic pain. Imaging 
confirmed advanced sinus and mastoid involvement. Due to the patient’s limited mouth opening (< 1 cm), altered anatomy, and high periopera-
tive risk, she was classified as a physiologically and anatomically difficult airway. A plan for awake nasal fiberoptic intubation was executed using a 
dexmedetomidine-fentanyl sedation protocol combined with stepwise topical anesthesia. Multimodal monitoring included cerebral oximetry and 
invasive arterial pressure monitoring, allowing hemodynamic support with norepinephrine. After successfully securing the airway, general anes-
thesia was induced, and the surgical procedure proceeded uneventfully. The patient was extubated fully awake, transferred to the intermediate 
care unit for postoperative monitoring, and discharged without complications. This case underscores the importance of individualized planning 
based on current international guidelines for difficult airway management, particularly in high-risk patients with trismus and prior radiotherapy. 
Awake nasal fiberoptic intubation remains the safest and most effective strategy in such scenarios. When performed by experienced personnel 
within a structured perioperative protocol, it allows safe airway control while minimizing complications. Predefined rescue strategies and close 
interdisciplinary collaboration are key components in achieving favorable outcomes in complex airway cases.

Keywords: Airway management, intubation, awake tracheal intubation, head and neck neoplasms, radiotherapy, anesthesia.

RESUMEN

	 El manejo de la vía aérea en pacientes con antecedentes de cáncer de cabeza y cuello, fibrosis postradioterapia y múltiples comorbilidades 
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Introduction

Airway management in patients with prior head and neck 
cancer surgery poses significant challenges for anesthe-
siologists. Anatomical distortion, fibrosis from surgery 

and radiotherapy, limited mouth opening, and ongoing infec-
tions may all contribute to anatomical changes that increase 
the complexity of the airway management. These cases require 
detailed preoperative planning, careful sedation strategies, 
and often the use of awake intubation techniques to maintain 
spontaneous ventilation and airway reflexes[1],[2].
	 Patients with advanced comorbidities including chronic ob-
structive pulmonary disease (COPD), structural epilepsy, cere-
brovascular disease, and chronic opioid use present additional 
physiological complexity[3],[4]. The risk of respiratory depres-
sion, hemodynamic instability, and perioperative neurological 
deterioration must be balanced against the need for surgical 
airway access and infection control[5].
	 This case describes the perioperative management of a 
76-year-old woman with a history of tongue and mandibular 
cancer, with mandibular reconstruction, chronic otomastoidi-
tis, and multiple systemic comorbidities. It highlights the use of 
awake fiberoptic nasal intubation, multimodal neuromonitor-
ing, and individualized hemodynamic control to ensure airway 
safety and minimize perioperative risk.

Case presentation

	 A 76-year-old woman was admitted to the emergency de-
partment with a 48-hour history of right-sided periauricular 
and facial pain, foul-smelling purulent otorrhea, and ipsilateral 
erythema. Her medical history was notable for GOLD E COPD 
on long-term oxygen therapy, multi-infarct cerebrovascular 
disease (including left cerebellar infarcts and prior intracere-
bral hemorrhage), epilepsy secondary to structural lesions, and 
chronic oncologic pain. She also had a history of oral squamous 
cell carcinoma: tongue cancer 25 years earlier and mandibular 
cancer 7 years prior, the latter treated with mandibulectomy, 
flap reconstruction, 7 cycles of cisplatin-based chemotherapy, 
and 35 sessions of radiotherapy.
	 She had recurrent episodes of sinusitis and otomastoiditis. 
Pseudomonas aeruginosa was isolated from sinus aspirates in 

march 2025, prompting prolonged outpatient treatment with 
oral ciprofloxacin, which failed to achieve complete resolution. 
Given the clinical deterioration and persistent purulent otor-
rhea, she was admitted for intravenous antibiotic therapy with 
meropenem and linezolid, along with oral vancomycin proph-
ylaxis due to a history of Clostridioides difficile colitis. An ur-
gent right inferior turbinoplasty, middle ear debridement, and 
placement of a tympanostomy tube for drainage and culture 
collection was scheduled by otolaryngology.
	 On physical examination, the patient was awake, alert, and 
fully oriented, with intact higher mental functions and no signs 
of acute neurological deficit. Cranial nerve assessment revealed 
right-sided central facial nerve paresis, consistent with prior 
cerebrovascular events. Notably, mouth opening was severely 
restricted to less than 1 cm, likely due to post-radiation fibrosis 
and prior mandibular reconstruction, representing a significant 
concern for airway access. Purulent otorrhea was observed 
from the right external auditory canal. Pulmonary examination 
revealed decreased breath sounds bilaterally, consistent with 
underlying emphysematous changes. Cardiovascular and ab-
dominal examinations were unremarkable. Muscle strength 
was preserved in all four extremities, with symmetric tone and 
no focal motor deficits.
	 A CT scan of paranasal sinuses revealed opacification of the 
right maxillary, ethmoidal, and sphenoidal sinuses, with erosion 
of the maxillary sinus floor and possible oroantral communica-
tion. Hypodensities were also observed in the right middle ear 
and mastoid cells (Figure 1).
	 Doppler ultrasound revealed significant stenosis of the right 
common carotid artery due to irregular atheroma, without he-
modynamic compromise (Figure 2).
	 Given this combination of anatomical, infectious, vascular, 
neurologic, and pharmacologic risk factors, the patient was 
classified as high risk for airway and perioperative cardiovascu-
lar, neurologic and respiratory complications.
	 Following a thorough medical evaluation, the surgical and 
anesthesia teams discussed the airway management plan and 
agreed on an awake nasal fiberoptic intubation. The proce-
dure was clearly explained to the patient and her family, and 
informed consent was obtained. She was transferred to the 
operating room under supplemental oxygen via nasal cannula 
at 5 L/min, fully oriented and neurologically intact. Standard 
monitoring was initiated, including non-invasive blood pres-

representa un desafío clínico complejo. Se presenta el caso de una mujer de 76 años con antecedente de carcinoma escamoso oral tratado con 
mandibulectomía y radioterapia, quien desarrolló trismo severo y fue ingresada por otomastoiditis que requirió drenaje quirúrgico urgente. Entre 
sus comorbilidades destacaban EPOC GOLD E, estenosis carotídea severa, epilepsia y dolor oncológico crónico. La tomografía mostró afección 
avanzada de senos paranasales y celdillas mastoideas. Dada su apertura bucal menor de 1 cm, alteraciones anatómicas y riesgo perioperatorio 
elevado, se clasificó como vía aérea difícil tanto anatómica como fisiológicamente. Se planeó y ejecutó una intubación nasotraqueal con fibro-
scopio en estado despierto, utilizando sedación con dexmedetomidina y fentanilo, junto con anestesia tópica escalonada. Se utilizó monitoreo 
multimodal con oximetría cerebral y presión arterial invasiva, con apoyo hemodinámico mediante noradrenalina. Tras asegurar la vía aérea, se 
indujo anestesia general y la cirugía se realizó sin complicaciones. La paciente fue extubada completamente despierta, vigilada en cuidados inter-
medios y egresada sin eventos adversos. Este caso ejemplifica la aplicación clínica de guías internacionales para el manejo de la vía aérea difícil en 
pacientes de alto riesgo. La intubación con fibroscopio nasal despierto continúa siendo la estrategia más segura y efectiva en escenarios de trismo 
severo. Cuando se ejecuta por personal entrenado dentro de un protocolo estructurado, permite un control seguro de la vía aérea y minimiza 
complicaciones.

Palabras clave: Manejo de vía aérea, intubación, intubación vigil, neoplasias de cabeza y cuello, radioterapia, anestesia.
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sure, electrocardiography, pulse oximetry, plethysmography, 
bilateral cerebral oximetry, and a SedLine EEG monitor. In addi-
tion, a right radial arterial line was placed for continuous blood 
pressure monitoring.
	 Topical airway preparation included nebulized 2% lidocaine 
and vasoconstrictor application to the right nostril. Sedation 
was initiated with dexmedetomidine at 2 mcg/kg/h (total dose: 
25 mcg) and fentanyl at 1 mcg/kg. The naso- and orophar-
ynx were further anesthetized with 10% lidocaine spray. Using 
the “spray-as-you-go” technique, lidocaine was administered 
thru the nasofibroscope working channel. With the patient in 
a seated position the scope was introduced through the left 
nostril, advanced through the upper airway, guided past the 
vocal cords and advanced until the carina was visualized, allow-
ing for the successful placement of a 6.0 mm internal diameter 
nasotracheal tube. Correct positioning was confirmed by cap-
nography and auscultation.
	 General anesthesia was then induced with 20 mg of propo-
fol, additional 100 mcg of fentanyl, and 40 mg of rocuronium, 
with a norepinephrine infusion initiated at 0.05 mcg/kg/min 
and titrated to maintain mean arterial pressure within 20% of 
baseline and cerebral oximetry variations below 10% of initial 
saturation values. Surgical drainage proceeded without com-
plications; estimated blood loss was 30 mL. Upon completion, 
the patient was extubated fully awake and transferred to the 
intermediate care unit for continued neurological, cardiovascu-
lar, and respiratory monitoring.
	 In the following days, postoperative pain was managed 
with an oxycodone IV home-pump infuser delivering 6 mg 
over 24 hours, which was discontinued after completing the 
planned dose. The patient showed favorable clinical evolution, 
remained symptoms free, and was discharged home without 
complications.

Discussion

	 Airway management in high-risk patients requires careful 
consideration of both anatomical and physiological challeng-
es[3]. In this case, the decision to proceed with awake tracheal 
intubation is consistent with current international guidelines 
recommendations. The 2022 American Society of Anesthesiol-
ogists (ASA) practice guidelines and the 2020 Difficult Airway 
Society (DAS) consensus on awake tracheal intubation recom-
mend an awake approach when difficult ventilation, high as-
piration risk, or challenging invasive rescue access are antici-
pated[5]-[7]. In our case, the choice of awake fiberoptic nasal 
intubation, while maintaining spontaneous ventilation, using 
stepwise topical anesthesia, and ensuring immediate availabil-
ity of rescue strategies, reflects the importance of protocolized 
airway management in high-risk patients.
	 In head and neck cancer patients with severe trismus and 
post-radiotherapy fibrosis, airway management is particular-
ly challenging due to profound anatomical restrictions. With 
an interincisor opening of less than 1 cm, the insertion of a 
conventional laryngoscope or even supraglottic airway devices 
become technically unfeasible, and oral manipulation with a 
fiberscope is extremely limited[8],[9].
	 In such scenarios, the nasal route provides the most reliable 
access, allowing the passage of the endoscope while maintain-
ing spontaneous ventilation and patient cooperation, as well 
as preserving the surgical field[10]-[12]. Although epistaxis, 
abundant secretions and nasal trauma are recognized risks 
of this approach, their incidence can be minimized through 
careful preparation, including topical vasoconstrictors, nebu-
lized lidocaine for mucosal anesthesia, and the selection of a 
small-caliber endotracheal tube (6.0). These measures in our 
case contributed to a smooth intubation procedure without 
bleeding, reinforcing that the nasal awake fiberoptic technique 
represents the safest and most effective strategy in patients 
with such severe anatomical limitations.
	 Beyond the anatomical considerations, this case also met 
criteria for a physiologically difficult airway. Severe COPD re-
quiring continuous home oxygen conferred a high risk of rapid 

Figure 1.

Figure 2.
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desaturation with even brief apneic periods, and chronic lung 
disease is frequently accompanied by secondary pulmonary 
hypertension and right ventricular dysfunction, increasing the 
likelihood of hemodynamic instability during airway instrumen-
tation[3],[13]-[15]. These comorbidities mandate an awake 
strategy that preserves spontaneous ventilation and minimized 
the probability of hypoxemia or physiologic instability. Con-
comitantly, the history of cerebrovascular disease and severe 
carotid stenosis underscored the need to safeguard cerebral 
and myocardial perfusion: even short hypotensive episodes 
during sedation or induction could compromise cerebral blood 
flow and/or myocardial oxygen delivery. Accordingly, we insert-
ed an arterial catheter and employed continuous cerebral oxi-
metry to guide precise titration of anesthetic agents; a norepi-
nephrine infusion was maintained and titrated to ensure stable 
perfusion pressures, neck positioning was kept neutral to avoid 
carotid compromise, and induction was deliberately slow and 
stepwise to avoid abrupt hemodynamic fluctuations[16]-[18]. 
These monitoring measures aimed to preserve both systemic 
and cerebral oxygenation in this high-risk patient.
	 In anticipation that post-radiotherapy laryngeal fibrosis 
can thwart even a well-prepared awake fiberoptic intubation, 
we predefined a rescue pathway consistent with international 
guidance. Within the DAS framework, an unsuccessful attempt 
at awake tracheal intubation (ATI) is the unplanned removal of 
the flexible bronchoscope, videolaryngoscope, or tracheal tube 
from the airway, and failed ATI is the inability to achieve trache-
al intubation after three attempts by the primary operator plus 
one additional attempt by a more experienced operator (3 + 1)
[5].
	 Our staged plan prioritized oxygenation and minimization 
of airway trauma: (i) immediate call for help and re-optimi-
zation (re-topicalization, operator change), (ii) switch to the 
contralateral nostril, downsize the tube (e.g., 5.5-6.0), and 
maintain oxygenation with high-flow nasal oxygen while pre-
serving spontaneous ventilation; given the < 1 cm interincisor 
distance, oral videolaryngoscopy/supraglottic rescue were not 
viable. If ATI met failed criteria (3 + 1), we would avoid ablation 
of spontaneous ventilation and proceed to an elective awake 
front-of-neck airway (tracheostomy/cricothyrotomy) with ENT 
support; an asleep strategy was considered only as a last resort 
if oxygenation could be reliably secured. This pre-committed se-
quence aligns with the DAS “unsuccessful ATI” algorithm and 
ASA principles that place oxygenation and attempt limits at the 
center of decision-making[5],[7],[19],[20].
	 This case translates guideline principles into operational 
steps that directly mitigate hypoxemia risk and hemodynamic 
instability in a high-risk patient. This approach aligns and op-
erationalizes airway guideline recommendations into reproduc-
ible actions that are auditable in real time and scalable across 
teams.
	 Guidelines from bodies such as the ASA (2022) and DAS 
(2025) are a pillar of safe airway management, but their impact 
depends on thoughtful individualization to the patient and con-
text. Translating recommendations to practice requires weigh-
ing anatomic feasibility, physiologic reserve, comorbidities, 
team expertise, and resource constraints. This balance stand-
ardizing and individualizing is what converts high-level guid-
ance into bedside safety for high-risk patients[5],[7],[21],[22].
	 Context also matters: site-of-care and resource availability 

decisively shape what is feasible and safe. The same plan may 
differ between a tertiary operating room with ENT standby, 
flexible bronchoscopes, high-flow nasal oxygen, cerebral oxi-
metry, and ready front-of-neck kits, versus a resource-limited 
or ambulatory setting without those supports. Pre-procedural 
appraisal should therefore include team expertise and staffing, 
equipment redundancy (bronchoscopes, suction, small-caliber 
nasal tubes, vasoconstrictors), monitoring capability (arteri-
al line, rSO2), rescue pathways (FONA drills, ENT availability), 
postoperative disposition (ICU step-down access), and logistics 
(oxygen supply, space for airway cart).[23]-[28]. When critical 
elements are lacking, the plan should be modified or the venue 
escalated (e.g., schedule in a higher-acuity OR, secure ENT sup-
port, or lower the threshold for an elective awake front-of-neck 
strategy). Guidelines provide the scaffold; contextualization 
and resource-aware planning convert that scaffold into safe, 
reproducible care for high-risk patients.
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