
Case report 
Use of Nebulized Tranexamic Acid to reduce epistaxis during awake nasotracheal intubation: A case report.
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ABSTRACT 
	Epistaxis is the most common complication of nasotracheal intubation (NTI). It may transform a difficult intubation into an impossible one. Several measures had been used to limit the NTI-related nosebleed but have never included the use of nebulized Tranexamic Acid(TXA).
We describe a patient who presented epistaxis during awake NTI. We tried to perform a nasal packing but the patient refused and became uncooperative. As an alternative, nebulized TXA was administered which allowed a successful control of the nosebleed. Our case report emphasizes that nebulized TXA, a non-invasive and patient-friendly option could be used as prophylactic measure or treatment to reduce nosebleed during awake NTI.
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1. INTRODUCTION 

Epistaxis is the most common complication of traditional nasotracheal intubation (NTI) with a reported incidence ranging from 17% to 77%. When managing a difficult airway, epistaxis may transform a difficult intubation into an impossible one. Several measures had been used to limit the NTI-related nosebleed. These include lubrication, vasoconstrictors, smaller diameter tubes, thermosofetening or tubes made of softer materials. Additionally, fiberoptic visualization, nostril selection, and guidance during NTI have also been suggested as means to reduce the incidence and severity of hemorrhage associated with nasotracheal intubation [1].
We recently encountered a massive nosebleed in the operating room following an awake nasotracheal intubation. To the best of our knowledge, this is the first report describing the benefit of a nebulized administration route of Tranexamic Acid (TXA) in controlling NTI related nosebleed. The patient has provided a written consent for the publication of this report.

2. CAse presentation

A 65-year-old man (95 kg, 173 cm) with a background of Diabetes mellitus type 2 on Metformin was admitted to our emergency department one hour after a motorcycle accident.
He was managed according to the Advanced Trauma Life Support protocol. He was conscious, hemodynamically and respiratory stable. He reported a mandibular pain and the body CT scan revealed jaw fractures requiring surgical repair.
At the pre-anesthetic assessment, he had a limited mouth opening and a limited head and neck mobility. His thyromental distance was 6 cm. The patency of both nostrils was assessed. His laboratory work-up and electrocardiogram were unremarkable.
The patient was admitted 48 hours later to the operating room for a mandibular fixation under general anesthesia. For the airway management, we opted for an awake fiberoptic NTI. In the operating room, the patient received 2 mg of midazolam .Neosynephrine/lidocaine 2% spray was applied to both nostrils and epinephrine-merocele nasal packing was performed in the left nostril. Transtracheal and superior laryngeal nerve block were performed. Under fiberoptic guidance, a heated 7 mm cuffed nasotracheal tube was inserted into the patient’s left nostril and was slightly advanced. Nasal intubation was attempted but the difficult passage of the endotracheal tube counteracted the success of the procedure. Immediately, a massive and continuous nasal bleeding occurred. Subsequently, we removed the fiberscope along with the tube and performed a nasal compression over 7 minutes. We tried to put back an epinephrine merocele nasal packing in the left nostril to stop the bleeding but the patient refused and became agitated and uncooperative.
As an alternative, 500 mg of undiluted TXA (500 mg/5 mL of the injectable drug) was administered to the patient with a nebulizer face mask over 15 minutes in a semi-sitting position. 0.1 μg/kg of Sufentanil was given to help calm the patient. After that, he was instructed to keep his mouth closed and to breathe through his nose to maximize the delivery of the drug to the nasal passages. Hemostasis was achieved within 15 min and the awake fiberoptic NTI was successful at the second attempt via the right nostril using a smaller tube (6.5 mm). Once the airway was secured, the patient underwent an uneventful mandibular fixation. During the extubation, because of the blood-stained endotracheal tube, the patient was given a second dose of nebulized TXA to avoid massive re-bleeding.
The patient left the post anesthesia care unit 4 hours later. During the follow-up, he had no recurrence of the epistaxis and no thromboembolic event was reported.
3. discussion

NTI is a technique that provides uninhibited access to the mouth, which is usually required during oropharyngeal, dental and maxillofacial surgeries. However, NTI may lead to certain complications, with epistaxis being the most common. About 90% of nosebleeds occur due to damage to Kiesselbach’s plexus in the anterior part of the nasal septum where branches from several arteries, including branches of the ophthalmic, maxillary, and facial arteries, anastomose to form a vascular plexus. The remaining 10% originate from the posterior nasal septum or the lateral wall of the nasal cavity.
Various pharmacological and non-pharmacological interventions have been used to decrease the incidence of epistaxis. The non-pharmacological methods include choosing a more patent nostril, using a smaller size endotracheal tube (ETT), prewarming of the ETT, use of lubricating jelly, and progressively increasing nasopharyngeal airways to dilate the nasal pathway. Pre-treatment with vasoconstrictors such as epinephrine has been used as a pharmacological intervention to reduce the incidence and severity of NTI-associated epistaxis.

Once the bleeding occurs, local compression is the first step in the management of epistaxis with anterior circulation origin. The next steps may include the application of a cotton swab soaked in vasoconstrictors, cauterization and nasal packing. While effective, nasal packing is recognized to be extremely uncomfortable for patients and its removal is also painful.
Recent studies have highlighted that topical application of TXA reduces the bleeding time and number of rebleeds compared to anterior nasal packing with gelfoam [2]. 
Tranexamic acid (TXA) is a synthetic analogue of lysine amino acid, which binds to plasminogen and plasmin, thereby inhibiting their ability to bind to residual lysine in fibrin, thus preventing fibrinolysis. It may be used via intravenous or oral routes, having systemic action or topically, where its effects are very localized, acting on the mucosa/ blood vessels with which it is in contact [3]. 
Topical application of tranexamic acid (TXA) for the management of epistaxis has been reported in the literature, most commonly via gauze or nasal packing [3]. Local administration of TXA allows for high drug concentrations at the site of bleeding [4]. Moreover, topical TXA has been shown to reduce intraoperative bleeding during endoscopic sinus surgery, as well as the incidence of seroma and hematoma formation in patients undergoing breast surgery [5–7].
Surprisingly, the beneficial effects of this drug have never been used in the management of NTI-related nosebleed neither by nebulization nor by intranasal (IN) route [1].
While several studies have investigated the effect on IN TXA in controlling epistaxis among patients taking antiplatelet drugs [3], there is limited evidence for its use via the nebulized route.
Only one case report described the benefits of nebulized TXA in controlling nosebleed in emergency department [8].
Compared with the IN route, nebulized TXA could be interesting among children and uncooperative awake patients who may not tolerate gauze or packing like it was the case of our patient. In addition, inhalation TXA has been reported as a safe and an effective option for the management of hemoptysis [9].

Recent evidence further supports the efficacy of nebulized TXA compared with its intravenous form. In a pilot randomized controlled trial, Gopinath et al. demonstrated that nebulized TA may be more efficacious than IV TA in reducing the amount of hemoptysis and need for ED interventional procedures [10].
Similarly, a recent systematic review and meta-analysis by Alghamdi et al. confirmed the effectiveness of nebulized TXA in controlling post-tonsillectomy bleeding, showing significant reductions in bleeding severity and surgical reintervention rates, with minimal adverse effects [11]. These findings further support the potential of nebulized TXA as a safe, noninvasive, and efficient hemostatic strategy for upper airway bleeding, including NTI-associated epistaxis.
Inhaled aerosolized medications are routinely used for various chronic lung diseases such chronic obstruction pulmonary diseases, asthma, and bronchiectasis, and were shown to offer several advantage over the systematically administered medications. These include more rapid onset of action for drugs such as ß-adrenergic agonists compared with oral medication, high luminal doses for inhaled antibiotics when used to treat endobronchial infections, and improved therapeutic index compared with systemic delivery for other classes such as corticosteroids.
Recent pharmacological reviews have further emphasized that nebulized TXA shares these benefits, achieving high local drug concentrations at the bleeding site with minimal systemic absorption. Zhang et al. highlighted that this pharmacokinetic profile enhances hemostatic efficacy while minimizing thromboembolic risk, supporting the safety and practicality of nebulized TXA in pulmonary hemorrhage management [12].
There are no absolute contraindications to the use of TXA. Commonly observed adverse events after systemic administration include orthostatic hypotension associated with rapid infusion, nausea, diarrhea, headache, muscle pain, and dizziness, and are usually mild and transient. Increased clotting risk (myocardial infarction, stroke, pulmonary embolus, and deep vein thrombosis) is rare, but also reported after systemic administration. Despite its narrow
Food and Drug Administration_approved indications and dosing, its use in various bleeding conditions via the intravenous, oral, and topical routes is increasing. TXA administered topically is well tolerated with very few to no adverse events described [13].
[bookmark: _GoBack]The reason is that topical administration of TXA can be beneficial in arresting local hemorrhage without producing significant systemic antifibrinolysis effects due to the minimal systemic absorption [13].

4. Conclusion

It is of paramount importance to anticipate the risk for nosebleed before performing NTI. The TXA, either by nasal or by nebulized route, is an appealing approach to consider in the prevention and/or the treatment of NTI related nosebleed especially among patients at high risk of epistaxis. This could reduce the need for patients to undergo a painful and unpleasant nasal packing and make the awake NTI safer and easier to perform. Further studies are warranted to evaluate its safety and its efficacy before the routine use can be recommended before all NTI.
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