
Case report 
Airway management of odontogenic infection using a Frova introducer during the COVID-19 pandemic: A Case report on challenging nasotracheal intubation
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ABSTRACT 

	Background: Airway management in patients with odontogenic infections is challenging due to edema, trismus, laryngeal deviation, and bleeding. Awake fiber-optic intubation is the gold standard for predicted difficult airway, but during the COVID-19 pandemic, it was discouraged due to aerosol generation.

Case Presentation: We report a 52-year-old male with a right mandibular dental abscess causing trismus and sepsis. Preoperative assessment indicated a potentially difficult airway, but mask ventilation was predicted to be feasible. The patient underwent nasotracheal intubation under videolaryngoscopic guidance following rapid sequence induction with etomidate and rocuronium. Initial attempts using the Frova introducer were unsuccessful due to an anteriorly positioned glottis. By retracting the Frova introducer within the nasotracheal tube, an upward movement of the tube tip was achieved, allowing successful intubation without trauma. Surgery proceeded without complications, and the patient was extubated safely postoperatively.
Discussion: In odontogenic infections, airway compromise can progress rapidly, and fiberoptic intubation may be suboptimal during COVID-19 due to aerosolization and limited patient cooperation. The combination of videolaryngoscopy and Frova introducer retraction is a rapid, safe, and cost-effective alternative for patients with limited mouth opening, provided that appropriate backup plans and emergency equipment are in place.
Conclusion: This case highlights an effective alternative to awake fiberoptic intubation for selected patients with odontogenic infections, emphasizing patient safety, staff protection, and first-pass success.
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1. INTRODUCTION 

Odontogenic infections, although originating in the oral cavity, have the potential to spread rapidly through cervical fascial planes, leading to life-threatening complications such as mediastinitis, necrotizing fasciitis, and sepsis. Delayed management or inadequate drainage of odontogenic infections significantly increases morbidity and mortality, particularly when airway compromise occurs [1,2]. 

Airway management of the patients with odontogenic infection is a real challenge for anesthesiologists. Intubation is made difficult by the presence of edema, the laryngeal deviation, the excessive bleeding due to the inflammation and the limited mouth opening. When the trismus is present, the situation becomes more compromising [3].

In such anticipated airway management scenario, multiples experts and guidelines recommend using awake fiber-optic intubation technique [4]. 
This gold-standard approach for predicted difficult intubation provides a safe and reliable means of visualizing the vocal cords, and its routine use is well justified when performed by experienced anesthesiologists [5].


However, most COVID-19 management guidelines recommend avoiding awake tracheal intubation unless absolutely necessary, as it is considered an aerosol-generating procedure [6-8].


Tracheal intubation following the induction of general anesthesia may be considered an option when mask ventilation is not expected to be difficult or impossible. However, there are no clear recommendations regarding the preferred device for post-induction tracheal intubation in cases where airway difficulty is anticipated. Notably, video laryngoscopes have proven effective in improving glottic visualization and facilitating intubation when direct laryngoscopy has failed or is predicted to fail [4]. Other classes of intubation aids, such as introducers and bougies, may also enhance first-pass success rates.


The selection of the most appropriate technique and devices depends largely on the availability of equipment and the practitioner’s skills in performing the procedures recommended by established difficult airway management guidelines.


“The Frova single-use intubating introducer (Frova Intubating Introducer, Cook (UK) Limited, Letchworth, Hertfordshire, UK) was introduced into clinical practice in 1998. It was designed as a device stiff enough to transform the straightforward-applied force at the proximal end of the instrument intoan anterior upward movement at its tip, thereby facilitating tracheal access. This device has demonstrated a high success rate in managing difficult intubations” [9-11] (Figure1). 
Typically, the Frova device, like most introducers, is often used via the orotracheal route.
In the present case we share our experience with this introducer used via nasal route and guided by video laryngoscope to secure difficult airway in a patient suffering from dental cellulitis during the COVID-19 pandemic. The patient has provided written consent to publish this case report.


2. CASE presentation
A 52 year-old male (175 cm, 75 kg, BMI: 24.5 kg / m2), with background of Diabetes mellitus type 2 on Metformin, was admitted to our emergency department for sepsis.
Five days prior to the admission, he suffered from right lower dental pain. He took Acetaminophem tablet. Two days later, there was no clinical improvement. He decided to add Tiaprofenic acid for pain relief without prior medical advice or examination due to the COVID-19 pandemic lock down. On the fifth day, the patient endorsed worsening of tooth pain with facial edema and erythema. He reported night sweat and shills along with nausea, dizziness and shortness of breath.
His wife decided to take him to the hospital. On admission, he was in sepsis according to the
qSOFA score. His vital signs were: blood pressure: 95/70 mmHg, heart rate: 110 beats / minute, respiratory rate: 24 cycles / minute, oxygen saturation: 95% on room air. Temperature was: 38.7°C, capillary blood glucose: 12 mmol / dl and ketonuria was positive.
On examination, he was conscious. He had a normal voice, a swelling and erythema on the right side of the face with tenderness .At the pre-anesthetic assessment: he had limited mouth opening with trismus, 7 cm thyromental distance, normal head and neck mobility. Predictors of difficult face mask ventilation were absent. The last meal was over 6 hours.
His laboratory results revealed a leukocytosis of 22.7 x 103/μL, creatinine: 1 mg/dL and hyperlactatemia at 2.5mmo/l. Coagulation profile and electrocardiogram were unremarkable. The patient was managed according to the surviving sepsis compaign guidelines. He was started on piperacillin-tazobactam, vancomycin, dexamethasone, insulin (iv) and 1500 mL bolus of crystalloid. 

Contrast-enhanced computed tomography (CT) of the neck and chest revealed a dental abscess involving the right mandibular second premolar and first molar (teeth 46 and 47), with extension of cellulitis into the submandibular space.

The patient did not present radiological abnormalities suggesting a COVID-19 infection. Despite this, he was tested for PCR SARS-CoV-2 (Real-time reverse transcriptase-polymerase chain reaction of nasopharyngeal swab).
The staff decided to perform urgent incision and drainage of the dental abscess in order to control the infection under general anesthesia. 

Following initial resuscitation, the patient was transferred directly to the operating room while wearing a surgical face mask. For airway management, the anesthetic team decided to perform nasotracheal intubation under videolaryngoscopic guidance following a rapid sequence induction.


 Anesthesia team included: attending anesthesiologist and certified nurse anesthesia. They wore an FFP2 mask, a face shield, and gloves. Standard intraoperative monitors were applied in addition to a catheter inserted into a radial artery. Neosynephrine/lidocaine 2% spray was applied to both nostrils.

Following preoxygenation with 100% oxygen for 10 minutes, anesthesia was induced with etomidate (25 mg), immediately followed by rocuronium (80 mg). Cricoid pressure (Sellick maneuver) was applied during induction to prevent regurgitation of gastric contents. One minute later, a heated 6.5-mm cuffed nasotracheal tube was inserted into the patient’s left nostril. McGRATH™ Video-laryngoscope with a blade number 3 was introduced and revealed a Cormack-Lehane class 3 view of the oropharynx,. Even BURP maneuver (backwards/upwards/rightward/posterior) failed to reveal the vocal cords. Cricoids pressure was slightly and gradually released. Nasotracheal intubation using Frova introducer to pass into the glottis did not succeed. The call for help has been launched. The full dose of Sugammadex (16 mg / kg) was handy available.
At the second attempt, the BURP maneuver was optimized by the second senior anesthesiologist leading to a better glottis view (Cormack-Lehane class 2).


Despite initial attempts, the tracheal inlet remained anteriorly positioned. Ultimately, by placing the tip of the nasotracheal tube just in front of the glottic opening and retracting the Frova introducer by a few centimeters, an upward movement of the tube’s distal tip was achieved, allowing rapid redirection into the larynx (Figure 2).

The patient’s lungs were mechanically ventilated with 100% oxygen following Frova’s removal. The capnography confirmed the correct position of the tube. 250 g of Fentanyl was then administered. The patient’s O2 saturation remained at 90–98% throughout these maneuvers which required approximately 5 minutes. A surgical extraction of the 46 and 47th teeth was performed. The submandibular space was entered, and a large volume of pus has been evacuated and sent for bacterial culture. The patient remained hemodynamically stable. He did not need vasopressors. After that, he was admitted to the intensive care unit for close monitoring. He was extubated carefully using Sugammadex to reverse the neuromuscular blockage.

 
3. discussion

As highlighted by Neal et al, once odontogenic infections progress beyond local tissue planes, patients are at risk of descending necrotizing mediastinitis and septic complications that may rapidly become fatal. Therefore, early airway protection and prompt surgical drainage remain the cornerstones of management to prevent systemic deterioration [1]. 
The systemic inflammatory response often amplifies local edema and tissue friability, further complicating airway management. Facundes et al. highlighted that such systemic manifestations not only increase anesthetic risk but also demand a coordinated, multidisciplinary approach for safe airway control [2]
Management of an anticipated difficult airway relies on a comprehensive airway assessment, although predictors of difficult intubation remain imperfectly reliable.
Patients with odontogenic infection, especially those with mandibular localization usually have limited mouth opening due to the trismus which makes Mallampati class assessment impossible. Consequently, as part of the standard precautions, these patients are usually deemed difficult intubations.
At the time of COVID-19 pandemic, anesthesia practice has been reorganized in order to reduce infection transmission to a minimum while maintaining the patient’s safety and delivering optimal and high-quality care.
There is limited clinical evidence regarding management of anticipated difficult airways in
COVID-19 suspected/ confirmed patients. “The choice of the airway technique in a predicted difficult airway is specific to the patient’s needs” [8]. “Fiber-optic intubation has always been considered the gold standard approach for predicted difficult intubation since it maintains spontaneous breathing and preserves oxygenation” [12].
The optimal technique involves holding the controller vertically above the airway, limiting the distance that separates from the patient. 

Several techniques aimed at minimizing aerosol generation during fiber-optic intubation have been described during the COVID-19 pandemic, including the use of negative-pressure intubation hoods [13,14]. However, most COVID-19 guidelines recommend avoiding awake tracheal intubation unless absolutely necessary, such as in patients at risk of a “cannot intubate, cannot oxygenate” scenario. Firstly, the procedure is highly aerosol-generating due to the potential for coughing [6–8].
Secondly, fiber-optic intubation involves close contact with the airway, as the scope is typically stabilized by hand over the nose or oral cavity—areas with potentially high viral loads [15]. Thirdly, it requires full patient cooperation, which is often unattainable in emergency situations. Finally, cost, a steep learning curve, and the time required remain significant limitations, particularly in settings where the equipment is not readily available for all patients or operators. Consequently, fiber-optic intubation is unlikely to represent the optimal first-line approach for managing such difficult airway scenarios in the context of COVID-19.


“While working with similar distance, videolaryngoscope has the advantage of being faster and requiring less competencies. It provides a good view of glottis opening without alignment of airway axes, required to introduce/manipulate the endotracheal tube. Additionally, it has simpler options for rescue intervention especially that wearing eye goggles and a face shield and operating within an aerosol box can make tracheal intubation difficult using the standard laryngoscope (Macintosh). The same message comes from Chinese experience and from worldwide recommendations” [16].
“In the case of odontogenic infection, general anesthesia with nasotracheal intubation is often required to perform surgery. Some authors have stated that instead of using fiber optic technique, direct laryngoscopy is safe and allows appropriate airway management in most patients with dental cellulitis. They found that induction of anesthesia and muscle relaxation relived the trismus in most of their patient (96%) and appropriate mouth opening could be obtained in the rest by using molar hold” [17]. In our case, since difficult mask ventilation criteria were absent, crush induction was performed using rocuronium in order to relieve the trismus and to avoid ventilation. However, at any moment the patient could be ventilated if needed and the full dose of Sugammadex (16mg / Kg) was handy available.


Similarly, Kumar et al. have advocated the use of a flexible-tipped bougie under videolaryngoscopic guidance in anticipated difficult airways for patients undergoing various maxillofacial surgeries with limited mouth opening. The flexible-tipped bougie overcomes the challenges of directing the endotracheal tube and allows the tube to be rail-roaded over the bougie under direct vision, minimizing the risk of trauma associated with blind advancement [18].

As this type of bougie was unavailable at our facility, we opted to use a combination of videolaryngoscopy and the controlled retraction movement of the Frova introducer following the induction of general anesthesia.
The retraction technique with the Frova introducer is a well-established method described by P. Schoettker et al. to facilitate nasotracheal intubation in patients with limited mouth opening [19]. 
As noted by the authors, grasping and tilting upwards  the extremity of the tube with Magill forceps can be difficult when faced with limited mouth opening, poor visualization, or neck immobility. Furthermore, the use of forceps may result in direct pharyngeal mucosal injury or damage to the tube, including the cuff, potentially causing equipment failure.
To address these challenges, Schoettker and colleagues suggested that by combining the rigidity of the Frova extremity with appropriate retraction movements inside the nasotracheal tube (which induces an upward movement of the tube's distal end, similar to the hockey-stick technique), successful tracheal intubation could be achieved when the Frova or nasotracheal tube alone failed [19].


In manikin studies, Frova transmitted much greater forces than traditional reusable gum elastic bougies [20]. “The impact of the Frova introducer against the interarytenoid notch results in an upward-anterior shift toward the tracheal inlet (the 65° angle, stiffness, and length were designed for this purpose)” [21].
However, the use of a Frova introducer is not without risk. It can cause epiglottis and glottis damage, sinus piriformis, trachea and bronchus perforation. If used routinely, these risks are likely to become more prevalent .The manufacturers themselves recognize that the introducer is contraindicated for use if it is not needed [22].
In the COVID-19 era, we believe that using Frova retraction technique under videolaryngoscope control is well suited for patient with odontogenic infection requiring nasotracheal intubation to maximize the first-pass success, since both devices are readily available, quick, cheap and does not require a long learning period compared to fiber optic intubation. For many anesthesiologists, our approach may seem hazardous especially by using paralytic agent after induction in a patient with a suspected difficult airway. 

Given that this technique was not commonly used, several important safeguards were implemented. These included the presence of the surgeon in the operating theater prior to the induction of anesthesia, ready to perform a rapid tracheostomy if necessary, as well as a senior anesthesiologist experienced in fiberoptic intubation. In addition, Sugammadex and emergency equipment for performing cricothyroidotomy and trans-tracheal oxygenation were immediately available.

As a rescue plan when the patient is made apneic by rocuronium, Sugammadex could be administered at any moment to reverse the blockage. Some authors recommend using fiberoptic intubation only through a second-generation intubating supraglottic airway device, after two failed laryngoscopies, which allows ventilation with limited environmental contamination [23].

4. Conclusion
We, anesthesiologists, have to remain updated to improve the patient’ safety and to protect the health workers inside the operating room. 
Odontogenic infections and their consequences enhance the difficulty of fiberoptic intubation. Beside the risk of aerosolization in the era of COVID-19 and the high contamination profile, the equipment is expensive, maintenance time consuming and appropriate training is difficult.
Retraction movement of Frova introducer inside nasotracheal tube assisted by a videolaryngoscope could be an alternative to awake fiberoptic intubation to secure airway in most patients suffering from odontogenic infection with limited mouth opening.
Patients presenting other criteria for difficult intubation or difficult mask ventilation are not candidate to our approach. They must be managed with the classical awake fiber optic technique.
If a clear backup plan is established and basic safety rules are followed, our approach would remain a safe procedure and would not expose the patients with odontogenic infection to a greater risk.
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Figure 1: Frova introducer
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Figure 2: (1) Frova outside the nasotracheal tube (NTT). (2) Frova inside NTT. (3) Frova
retraction movement
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