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Abstract

Airway management in head/neck cancer patients with post-radiotherapy is challenging in the real
world. In this case report, we described our practice with StyleTubation (using video intubating
stylet technique) in combination of awake intubation strategy (local anesthetics topicalization, nerve
blocks, deep sedation, and nasal high-flow oxygenation) in a patient with nasopharyngeal
carcinoma, neck radiation fibrosis, and instrumented with halo-vest stabilization. The trans-oral
endotracheal intubation was smooth (with first-pass success) and swift (28 s) without any
complications.
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1. Introduction

Nasopharyngeal carcinoma (NPC) is one of the most common head and neck cancers and
prevalent worldwide, especially in Asia.[1,2] The effective treatment modalities rely on radiation
therapy (RT) including three-dimensional spatial cis-radiation and intensity-modulated radiation
therapy are advocated. Surgical removal of cervical lymph nodes and current chemoradiotherapy
(CCRT) is an important treatment option following CCRT. [3]

Among the wide range of side effects and complications associated with radiation therapy and
CCRT for NPC, cervical radiation-induced fibrosis (RIF), osteoradionecrosis, trismus, vocal cords
palsy and laryngeal edema impose significant airway compromise in these patient population.[4,5]
Thorough airway assessment is one of the most important pre-procedural evaluation which includes
history of surgery or radiation on the head/neck, circumference and mobility of the neck, and mouth-
opening.[6,7] The difficult airway guidelines provide good reference for anesthesia clinician to
provide optimal airway management including options of direct laryngoscopy (DL),
videolaryngoscopy (VL) or fiber-optic intubation when endotracheal intubation is anticipated.[8,9]

Awake fiber-optic bronchoscopic (FOB) intubation has been the classic and gold standard for
endotracheal intubation with difficult airway (DA) scenarios such as in patients with head and neck
cancers, [10,11] although awake VL technique has also been advocated.[12-14] Studies have shown
comparable success rate and safety profile between the two intubating modalities.[15-18] Failed
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intubation with both FOB and VL was reported in patients with head/neck cancers following
radiation therapy.[19,20]

In this case report, we present StyleTubation technique (trans-oral endotracheal intubation using
a video intubating stylet) to intube a patient wearing a halo-vest stabilization with rigid cervical spine
from CCRT for a nasopharyngeal carcinoma.[21-23] This technique was performed after sedating the
patient and supplemented with nerve blocks and local anesthetics topicalization, and giving nasal
high-flow oxygenation.

2. Case Presentation

A 62-year-old man (height 159 cm, weight 40 kg, body mass index [BMI] 15.8 kg/m?) with past
medical history significant for lung adenocarcinoma (right lower lobe, treated with RT 5 years ago)
and NPC (treated with CCRT 10 years ago) was admitted for increasing neck pain and numbness
radiating to right upper limb for two months.

Physical examination showed cervical and thoracic kyphosis deformity, positive Hoffmann sign,
positive knee jerk, and impaired tandem gait. X-ray and MRI revealed C4/C5 endplate erosion with
kyphosis and myelomalacia. CT showed destruction of C4 inferior endplate and C5 superior endplate
erosion with kyphosis, grade I retrolisthesis at C4-5 level, narrowing of C3-4 and C5-6 disc spaces
with mild diffuse bulging discs (Figure 1). He was admitted for surgical intervention (Crutchfield
cervical traction; C2~T1 posterior fusion; C3~C6 laminoplasty; C6 laminectomy; C5 Trocar puncture

biopsy).

Figure 1. Pre- and post-operative imaging studies. (A) Chest X ray: pleural thickening in right lung apex & base.
(B)~(D) Dynamic cervical spine studies: destruction and retrolisthesis at C4/5 and C5/6. (E)~(G) CT scans: no

signs of laryngeal or hypopharyngeal obstruction. (H) and (I): Posterior instrumentation from C2 to T1.

Pre-anesthesia airway examinations revealed difficult intubation due to neck stiffness and
instrumentation of halo vest stabilization. Mouth opening was 4 cm wide with missing incisors. The
rest airway examination showed neck circumference of 33 cm, sternomental distance of 19 cm,
thyromental distance of 5 cm, and Mallampati class IV (Figure 2). Awake trans-oral endotracheal
intubation was planned using the StyleTubation technique, a well-established technique in our
institution.[21-23]

Standard monitors recommended by the American Society of Anesthesiologists’ (ASA)
standards including pulse oximetry (SpO2), capnography (ETCOQ), electrocardiogram (ECG), non-
invasive (NIBP) were applied. Radial artery catheter was placed for arterial blood pressure
monitoring. We felt that mask ventilation would likely be jeopardized if neuromuscular blocking
agents be given. Therefore, a spontaneous breathing was maintained with deep for subsequent
StyleTubation. The oropharynx was topicalized with 10% lidocaine sprayed. Intra-oral
glossopharyngeal nerves blocks and superior laryngeal nerves blocks (external approach) were
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performed with 2% lidocaine, respectively. Finally, trans-laryngeal block with 2% lidocaine was
performed through cricothyroid membrane with a 22-gauge IV catheter.
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Figure 2. Pictures before and after endotracheal intubation. (A) Halo vest instrumentation. (B)~(D) Mouth
opening and teeth conditions. (E) and (F) Cervical spines immobility and severe stiff neck.

After the topicalization and regional nerve blocks, the deep sedation was then started using
glycopyrrolate 0.2 mg, midazolam 2.5 mg, and ketamine 25 mg, followed by the slowly titrated
administration of propofol 80 mg. An airway assistant performed the jaw-thrust maneuver and
opened the patient’s mouth. A nasal-pharyngeal airway with a suction tube was inserted into the
patient’s oropharyngeal space to clear the secretions. It also served as a guide for subsequent
intubation. Endotracheal intubation was performed using the StyleTubation technique (video-
assisted intubating stylet). A 6.5 mm endotracheal tube was used for intubation. The whole process
was smooth (with first-pass success) and swift (28 s) (Figure 3). The patient maintained spontaneous
breathing during the entire endotracheal intubation process. Endotreacheal intubation was
confirmed with capnography and chest auscultation before paralytics was administered. The
ventilator strategy and parameters were set as follows: pressure control ventilation volume
guaranteed (PCV-VG) with tidal volume: 450 mL; positive end-expiratory pressure (PEEP): 5 cm
H2O; respiratory rate: 10-12 breaths/min; fresh gas flow rate: 2 L/min; fraction of inspired oxygen:
60%; maintenance partial pressure of end-tidal carbon dioxide: 33-45 mmHg. Anesthesia was
maintained using sevoflurane 2.5-3% (MAC 0.6-0.8, BIS 40-50). Fentanyl and cisatracurium
(creatinine was 1.58 mg/dL, with an estimated glomerular filtration rate (eGFR) of 47.63
mL/min/1.73m?) were supplemented based on the SPI and TOF values. No post-operative pulmonary
complications, e.g., respiratory depression, pneumonia, hypoxia, upper airway obstruction, were
reported.

Figure 3. Serial images recorded from StyleTubation. (A) and (B): A nasal airway-suction tube unit to clear and
oral cavity and as a conduit. (C)~(E): The video stylet was approaching into patient’s right hypopharyngeal
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space. The white star label indicates the collapsed epiglottis. (F)~(H): Changing the lateral approach from right
to left side of patient’s collapsed epiglottis. (I): Left arytenoid. (J) and (K): Glottic opening and visibility of the

trachea. (L) Advancing endotracheal tube into patient’s trachea.

3. Discussion

Nasopharyngeal carcinoma (NPC) is endemic and a national burden in global areas, including
southern China and southeast Asia.[24] Undifferentiated carcinoma of the nasopharynx (highly
associated with EBV) is the most common histological type in endemic regions which is highly
sensitive to radiation therapy and chemotherapy.[25] Multimodal treatment consisted of
chemotherapy, radiotherapy (IMRT), and surgery is the choice of recommend therapy for majority
of the patients.[26,27] Neck fibrosis, trismus, and oropharyngeal distortion are common
complications from the treatment. Airway management for these patients imposes a challenge for
anesthesia providers when they come for initial surgery or subsequent procedures needing
anesthesia services.

In this case report, the patient presented with severe radiation fibrosis over the neck without
severe trismus. This allows us to apply the trans-oral approach of endotracheal intubation. The
impact of HNRT in HNC patients showed a higher likelihood of difficult intubation (DI) due to
shorter thyromental distance (TMD), limited range of motion over neck, higher degrees of
Mallampatti scores.[28] The incidence of DA in NPC patient after RT was reported higher than that
in general surgical patients (e.g., 28% versus 0.36-2.0%) and the rate of failure to intubate was also
higher (e.g., 2.0% versus 0.003-0.15%).[29-31] Such required complex airway management is mainly
due to both patient’s concurrent cervical mobility restriction and trismus. The incidences of poor
laryngoscopic view, failed intubation, and intubation related complications are higher. Although the
patient had severe radiation fibrosis, limited cervical spine mobility and mouth opening are reliable
predictors for DA.[32]

Approximately 4 to 10% of patients with NPC present with metastases including cervical
spine.[33] Wearing halo-vest is common in patients with bone metastasis to stabilize the cervical
spine to avoid pathological fracture and pain control. The halo fixation device introduces a significant
obstacle for airway management making intubation laryngoscope almost impossible.[34,35] Limited
mouth-opening and reduced neck extension further impede the access to oropharynx and glottis.[36]
Successful awake intubation via FOB and VL have been reported in patients mounted on halo fixation
device.[35-37] StyleTubation in patients with stereotactic headframe,[38] manual in-line stabilization
(MILS),[39] cervical collar,[38,40] and halo-vest stabilization has been recently demonstrated.[41] In
this case, the patient with halo-vest was scheduled for cervical spine surgery and complicated by
CCRT due to NPC. Radiation fibrosis severely restricted cervical mobility. Nasal obstruction of NPC
disease precluded the option for naso-tracheal intubation with FOB. Trans-oral endotracheal
intubation was the only viable option (Figure 4). The back up plans included VL or FOB with removal
of the halo-vest as well as surgical airway. We successfully applied the StyleTubation intubated him
in 28 s on the first attempt.

Elective or emergency tracheostomy is an option in patients with HNC and upper airway
obstruction even FOB or laryngoscopy is planned.[42—44] Awake FOB tracheal intubation is
considered the standard of care in patients with HNC anticipated for DA.[11,18,45] However, FOB
technique may fail or maybe impossible in certain difficult scenarios.[46,47] VL has frequently been
reported as an effective rescue. With a vast clinical experiences with StyleTubation in our institution,
we practiced with caution in this patient with NPC, severe radiation fibrosis, and halo-vest
stabilization for the scheduled cervical spine surgery. StyleTubation has become a routine
endotracheal intubation modality including in patients with difficult airways.[21] This technique
could be a potential option in the algorithm of difficult airway management.[9,14,48]
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Figure 4. StyleTubation. (A) Examples of various commercial video stylets products. (B) Two-person operation
model of StyleTubation. (C) Parts of video stylets-endotracheal tube unit. Clinical application of StyleTubation

in patients instrumented with (D) cervical collar; (E) halo vest stabilizer; (F) stereotactic head frame.

Combination of local anesthetics topicalization, nerve blocks, and optimal sedation have be
recommended for awake or asleep (instead of anesthetized) endotracheal intubation in patients with
anticipated or highly suspected DA.[49,50] To maximize the effectiveness and safety of awake
endotracheal intubation, the high-flow pre-oxygenation, airway topicalization and nerve blocks, and
experienced clinician are also important.[51]

Several pre-operative airway-related risk factors (e.g., previous intubation difficulties, physical
examination, rating of difficult airway indicators, and pharyngolaryngeallesions/transnasal
videoendoscopy findings) were proposed as the DA algorithm bases for video-assisted intubation
technique (VL or FOB) and anesthesia strategy (awake or asleep).[52] Awake FOB and VL are not
fail-proof.[16] We share our own institutional airway algorithm, i.e., with StyleTubation, in a patient
with NPC, severe radiation fibrosis, and halo vest fixation (Figure 5).

Pre-op history review & airway evaluation
Preop radiologic imaging check/PEAE
Last-minute team consultation

Topical/nerve block
NHFO

J
Style Tubation

(Awake/asleep)
Plan B (Trans-oral/FOB/supraglottic airway devices)

Post-operative airway strategy
(immediate/delayed extubation/elective tracheostomy)

Figure 5. Proposed standard operation procedure for StyleTubation in patients with predicted DA. PEAE:

preoperative endoscopic airway examination. NHFO: nasal high flow oxygenation.
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4. Conclusions

Airway management in NPC/HNC patients with post-RT neck radiation fibrosis and halo-vest
fixation can be extremely challenging and requires a cautious and comprehensive preparation by the
airway operator. StyleTubation could be an option for difficult airway.

Data Availability Statement: The original contributions presented in this study are included in the article.

Further inquiries can be directed to the corresponding author.
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