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Aspiration as the first-choice procedure for airway management in an infant with large epiglottic cysts: A case report
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Abstract
BACKGROUND
Epiglottic cysts is a rare but potentially lethal supraglottic airway pathology in infants due to the high risk of cannot intubation or cannot ventilation. Awake fiberoptic intubation appeared to be the safest technique, but it is very challenging in infants with large epiglottic cysts. Even it has the risk of airway loss. We report that cyst aspiration is an effective treatment as the first-choice procedure for airway management in an infant with large epiglottic cysts.

CASE SUMMARY
A 46-day-old male infant weighing 2.3 kg presented to the emergency room with difficulty feeding, worsening stridor, and progressive respiratory distress. Epiglottic cysts was diagnosed, but fibro bronchoscopy examination failed, as the fiberoptic bronchoscope was unable to cross the epiglottic cysts to the trachea. The infant was transferred to the operating room for emergency cystectomy under general anesthesia. Spontaneous respiration was maintained during anesthesia induction, and cyst aspiration was performed as the first procedure for airway management under video laryngoscopy considering that the preoperative fibro bronchoscopy examination failed. Then, the endotracheal tube was intubated successfully. Cystectomy was performed uneventfully, and the infant was safely transferred to the intensive care unit after surgery. The infant was extubated smoothly on the third postoperative day and discharged on the eighth day after surgery. On follow-up 1 year after the surgery, a normal airway was found by fibro bronchoscopy examination.

CONCLUSION
Epiglottic cyst aspiration can be considered the first procedure for airway management in infants with large epiglottic cysts.
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Core Tip: Epiglottic cysts is a rare but potentially lethal supraglottic airway pathology in infants. Surgical cystectomy is the mainstay and established treatment method, which poses a significant anesthetic challenge for airway management due to the increased risk of difficult tracheal intubation and airway occlusion resulting in hypoventilation, hypoxemia, and even death. In this report, cysts aspiration was selected as the first treatment for airway management in an infant with large epiglottic cysts, and an endotracheal tube was successfully intubated after cysts aspiration. This anesthesia technique is considered as the first choice for airway management in infants with large epiglottic cysts.


INTRODUCTION
Epiglottic cysts is a rare but potentially lethal supraglottic airway pathology in infants and are caused by ductal obstruction of either mucous glands or minor salivary glands in the vallecula and base of the tongue[1]. Epiglottic cysts can cause stridor, wheezing, respiratory distress, swallowing difficulty, failure to thrive, and even life-threatening conditions according to the extent of airway obstruction by its location and size[2]. Acute life-threatening airway compromise always requires emergency airway management[3]. However, patients with catastrophic cases are still reported during airway management[4]. Airway management of epiglottic cysts has been associated with grave consequences such as respiratory failure, emergency tracheostomy, and even death in past reports[1-5].
Surgery is the mainstay and established treatment method for epiglottic cysts[6]. Surgical cystectomy for epiglottic cysts poses a significant anesthetic challenge for airway management, as these patients are at increased risk of difficult tracheal intubation and airway occlusion resulting in hypoventilation, hypoxemia, and even death[4,5,7]. Particularly in infants with large epiglottic cysts, the success rate of tracheal intubation by different equipment remains low[8,9]. Tracheal intubation may not be able to be completed by straight blade laryngoscopy, video laryngoscopy, and even fiberoptic intubation, as the passage for endotracheal intubation could be blocked by the cysts[8-11]. Therefore, a meticulous airway assessment and an anesthetic plan are mandatory before surgery and anesthesia induction. 
Considering the risk of pulmonary aspiration, epiglottic cysts aspiration is only used in an emergency, such as cannot intubation or cannot ventilation[8,9]. Whether epiglottic cysts aspiration could be used as the first-choice procedure for airway management in infants with large epiglottic cysts remains unclear as the speculated risk of pulmonary inspiration[4,8,9]. In our case report, cysts aspiration was selected as the first treatment for airway management in an infant with large epiglottic cysts, and an endotracheal tube was successfully intubated after cysts aspiration. Herein, we recommend cysts aspiration as the first choice for airway management in infants with large epiglottic cysts.

CASE PRESENTATION
Chief complaints
A 46-d-old male infant weighing 2.3 kg presented to the emergency room with difficulty feeding, worsening stridor, and progressive respiratory distress. 

History of present illness
The infant developed difficulty feeding, worsening stridor, and progressive respiratory distress for 1 wk.

History of past illness
The infant had no past history.

Personal and family history
The infant had no personal or family history.

Physical examination
The physical examination of the infant showed stridor and progressive respiratory distress. 

Laboratory examinations
Preoperative blood biochemistry was normal. Saturation of pulse oximetry ranged from 85% to 90% on 60% oxygen by nasal catheters.

Imaging examinations
Preoperative electrocardiogram, transthoracic echocardiography, and chest X-ray were normal. Computed tomography (CT) showed a giant round mass on the lingual surface of the epiglottis (Figure 1). Fibro bronchoscopy examination failed, but video laryngoscopy confirmed the giant cyst to be implanted on the tip of the epiglottis (Figure 2). 

FINAL DIAGNOSIS
The infant was diagnosed with epiglottic cysts.

TREATMENT
The infant was transferred to the operating room for emergency cystectomy under general anesthesia. The anesthesia induction plan was inhalational induction maintaining spontaneous breathing and keeping an otolaryngologist on standby for emergency tracheostomy if necessary. The infant was placed in the sniffing position on the operation table preoxygenated with 100% oxygen and premedicated with intravenous atropine 0.02 mg/kg. Inhalational induction was performed by upward titration of sevoflurane from 1% to 6% with 100% oxygen. Spontaneous breathing was maintained, and the effectiveness of mask ventilation was confirmed during the induction process. When the skeletal muscle relaxation was adequate, a video laryngoscope blade was inserted from the right side of the mouth. Large epiglottic cysts was visualized in the midline of the laryngeal inlet, and the epiglottis was not revealed (Figure 2). Considering that fiberoptic bronchoscopy failed to cross the epiglottic cysts during fibro bronchoscopy examination, fiberoptic intubation was not attempted. Any repeated attempts to reveal the epiglottis by pushing cysts to the left could rupture the cysts by accident, which could increase the risk of pulmonary aspiration. Therefore, cysts aspiration was performed as the first procedure for airway management after careful consideration. Aspiration was used by an 18-gauge needle with an attached 20 mL syringe (Figure 2). Six milliliters of transparent ﬂuid were aspirated from the cysts, and then the epiglottis and arytenoid cartilage appeared. A 3.0 mm inner diameter cuﬀed endotracheal tube was intubated successfully under the infant's spontaneous breathing (Figure 3). Thereafter, fentanyl and atracurium were administered intravenously and general anesthesia was maintained with sevoflurane. Carbon dioxide laser cystectomy was performed under the suspended laryngoscope. The infant was safely transferred to the intensive care unit for gradual weaning considering the development of edema at the surgical site after surgery. 

OUTCOME AND FOLLOW-UP
Tracheomalacia was suspected on the postoperative first day as the positive cuff leak test. So, the infant was extubated smoothly until the postoperative third day after repeated postoperative fiberoptic bronchoscopy to ruled out tracheomalacia. Diagnostic fibro bronchoscopy examination revealed a normal airway on the fifth day and the infant was discharged on the eighth day after surgery. On follow-up 1 year after the surgery, a normal airway was found by fibro bronchoscopy examination. 

DISCUSSION
Epiglottic cysts pose a great challenge to airway management, especially in neonates and young infants with a relatively small airway. Detailed preoperative assessment, including obstructive symptoms assessment, CT scan, and fiberoptic bronchoscope examination, must be determined to make a meticulous airway assessment and anesthetic plan[12].
Due to the high risk of difficult endotracheal intubation and difficult mask ventilation, spontaneous breathing should be maintained to avoid the disastrous consequences caused by cannot intubation or cannot ventilation[8,9]. Otolaryngologists must standby for emergency tracheostomy if required during anesthesia induction. Muscle relaxants (preferred succinylcholine) can be used to improve intubation conditions only when the effectiveness of face-mask ventilation is confirmed. Successful tracheal intubation by direct laryngoscopy, video laryngoscope, awake fiberoptic bronchoscope or tongue tip traction suture technique or “three-person technique” of fiberoptic intubation in patients with large epiglottic cysts was reported[7-11,13-17]. However, the success rate is low, and several attempts are often needed, which could increase the risk of airway trauma[8,9]. 
Awake fiberoptic intubation appeared to be the safest technique, particularly in adult patients with upper airway obstruction. However, in infants, several hurdles could be encountered during awake fiberoptic intubation. First, there was a lack of cooperation in this age group. Second, the hypopharynx is occupied by the large cyst, and the space available for manipulation of the scope in the hypopharynx is limited even in expert hands. Third, anatomical structures such as the larynx and arytenoid cartilage were severely distorted, and the glottis was pushed to an unusually acute angle to the arytenoid cartilage, which created an awkward passage for advancement of the endotracheal tube under the guidance of the bronchoscope. In addition, the resistance of upper airway soft tissue can make it difficult to intubate using fiberoptic intubation. In this situation, the tracheal tube could rupture the cysts by accident during intubation. Last, adequate topicalization could be difficult to acquire due to the limitations in the volume of local anesthetic. As a result, awake fiberoptic intubation still has the potential for loss of airway patency. In infants with large epiglottic cysts, it can be very distressing and may even fail in well-trained anesthesiologists[9,11,13,18,19]. 
Cyst aspiration by a large-bore needle to improve the intubation conditions can be beneficial. It is only used in an emergency as the previous clinical case reported, considering the risk of pulmonary aspiration[8,9]. Even in a clinical case, emergency tracheostomy was performed as the first treatment for cannot intubation and cannot ventilation, rather than epiglottic cysts aspiration[4]. Obviously, the complications of tracheostomy are significantly higher than epiglottic cyst aspiration[20]. In addition, aspiration is a safe surgical approach for the epiglottic cyst[6]. Reviewing the literature on anesthesia management of epiglottic cysts, we found that epiglottic cysts aspiration is a safe and effective procedure for airway management. However, it was only used as the rescue technique, when the routine intubation techniques failed. It can reduce the cyst size and can avoid a tracheostomy[21-25]. Based on the safety and feasibility of this procedure, if this method is preferred as the first procedure for airway management, it will be more beneficial to these patients.
Pulmonary aspiration is the most concerning complication for the clinical application of epiglottic cyst aspiration. Adequate aspiration and quick endotracheal intubation are the key factors of this technique, as to avoid pulmonary aspiration. However, aspiration treatment is a safe and established surgical approach for epiglottic cyst in the clinic. In our case, adequate aspiration by a large-bore needle (18-gauge needle) with an attached syringe (20 mL) can safely expose arytenoids and epiglottis, facilitating endotracheal intubation. In addition, it is a safe and effective procedure for airway management based on a literature review. Simultaneously, adequate aspiration could prevent pulmonary aspiration caused by accidental cysts rupture during repeated attempts of endotracheal intubation. It should be noted that when the patient's coagulation function was abnormal, epiglottic cysts aspiration was considered contraindicated. Hence, we propose that cysts aspiration could be considered as the first choice for airway management in infants with large epiglottic cysts.

CONCLUSION
Epiglottic cysts aspiration by a large-bore needle can facilitate endotracheal intubation in infants with giant epiglottic cysts. It could be considered the first procedure for airway management in infants with large epiglottic cysts. It is also an effective and safe procedure to protect the airway away from pulmonary aspiration caused by accidental cysts rupture.
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Figure Legends
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Figure 1 The preoperative computed tomography imaging of head showing a giant round mass on the lingual surface of the epiglottis. A: Sagittal computed tomography (CT) scan (The yellow arrow indicates the epiglottic cyst); B: Transverse CT scan (The yellow arrow indicates the epiglottic cyst).
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Figure 2 Video laryngoscopy confirmed the giant cyst to be implanted on the tip of the epiglottis. Aspiration was used by an 18-gauge needle.
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Figure 3 Video laryngoscopy imaging after epiglottic cysts aspiration. Epiglottis and arytenoid cartilage appeared.
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