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Abstract
BACKGROUND
Arytenoid cartilage dislocation is a rare and often overlooked complication of tracheal intubation or blunt laryngeal trauma. The most common symptom is persistent hoarseness. Although cases of arytenoid dislocation due to tracheal intubation are reported more frequently in otolaryngology, reports on its occurrence in the intensive care unit (ICU) are lacking. We report a case of delayed diagnosis of arytenoid cartilage dislocation after tracheal intubation in the ICU.

CASE SUMMARY
A 20-year-old woman was referred to the ICU following a fall from a height. Her voice was normal; laryngeal computed tomography showed unremarkable findings on admission. However, due to deterioration of the patient’s condition, tracheal intubation, and emergency exploratory laparotomy followed by laparoscopic surgery two d later under general anesthesia were performed. After extubation, the patient was sedated and could not communicate effectively. On the 10th day after extubation, the patient complained of hoarseness and coughing with liquids, which was attributed to laryngeal edema and is common after tracheal intubation. Therefore, specific treatment was not administered. However, the patient’s symptoms did not improve. Five d later, an electronic laryngoscope examination revealed dislocation of the left arytenoid cartilage. The patient underwent arytenoid closed reduction under general anesthesia by an experienced otolaryngologist. Reported symptoms improved subsequently. The six-month follow up revealed that the hoarseness had resolved within four weeks of the reduction procedure.

CONCLUSION
Symptoms of arytenoid cartilage dislocation are difficult to identify in the ICU leading to missed or delayed diagnosis among patients.
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Core Tip: We report a case of arytenoid cartilage dislocation in the intensive care unit (ICU). The main reason for delayed diagnosis was difficulty in communicating with the patient, who was under sedation. This resulted in difficulties in early observations of dislocation symptoms. Therefore, patients in the ICU may be at a greater risk for arytenoid cartilage dislocation, and it is difficult to identify these symptoms, leading to missed or delayed diagnosis.

INTRODUCTION
Arytenoid cartilage dislocation refers to the complete separation of the arytenoid cartilage from the cricoarytenoid joint (CAJ). Its clinical manifestations include hoarseness, throat pain, dysphagia, choking cough, and dyspnea in severe cases[1,2]. Arytenoid cartilage dislocation is a rare complication following tracheal intubation or blunt laryngeal trauma[1,3]. Previous reports suggest that the incidence of arytenoid cartilage dislocation is 0.009%-0.097%[2,4,5]. However, the actual incidence could be higher due to missed or misdiagnosed cases[1,5,6]. We report a case of arytenoid cartilage dislocation that was nearly missed due to the unique complexities of critical care settings and critically ill patients.

CASE PRESENTATION
Chief complaints
A 20-year-old woman (163 cm, 50 kg) was referred to the emergency department following a fall from a height.

History of present illness
The patient fell from a height of more than 3 m. On admission, the patient complained of pain and showed marked irritability. The patient was transferred to the intensive care unit (ICU). However, her condition deteriorated shortly after admission. She developed tachypnea, hypotension, and low oxygen saturation due to shock, and progressively aggravated intra-abdominal bleeding. This was addressed by fluid resuscitation and endotracheal tube insertion with mechanical ventilation in the ICU. Endotracheal intubation was performed using a 7.5 mm endotracheal tube by an experienced physician. Subsequently, the patient underwent emergency exploratory laparotomy followed by laparoscopic surgery two d later. The duration of endotracheal intubation was 13 d. Endotracheal intubation and extubation were performed strictly according to the current guidelines for the management of tracheal intubation in critically ill adults[7]. On the 10th day post extubation, the patient complained of hoarseness and reported coughing with liquids.

History of past illness
The patient had no significant medical history.

Personal and family history
The patient had no personal family history.

Physical examination
On the 10th day after extubation, oral examination showed swollen and hyperemic pharyngeal mucosa.

Laboratory examinations
Laboratory tests were not conducted.

Imaging examinations
On admission, laryngeal computed tomography (CT) before the tracheal intubation revealed unremarkable findings. On the 15th day post extubation, an electronic laryngoscope revealed dislocation of the left arytenoid cartilage (Figure 1). The patient was recommended a CAJ three-dimensional CT and laryngeal electromyography (EMG). These examinations would facilitate the diagnosis. However, the patient and her family refused to conduct this imaging test as it would result in out-of-pocket expenses, and they lacked funds for these expenses.

FINAL DIAGNOSIS
The final diagnosis for this patient with hoarseness was left arytenoid cartilage dislocation secondary to tracheal intubation.

TREATMENT
The patient underwent an arytenoid closed reduction procedure under general anesthesia that was carried out by an experienced otolaryngologist.

OUTCOME AND FOLLOW-UP
After surgery, the hoarseness improved and coughing with liquids resolved. We recommend that CAJ three-dimensional CT and laryngeal EMG should be performed after a successful arytenoid closed reduction procedure. However, the patient refused this imaging test as she had regained her normal voice. The 6-month follow up indicated that the hoarseness gradually reduced within 4 wk post reduction procedure.

DISCUSSION
The CAJ is important for laryngeal function, particularly in supporting optimal phonation and airway protection. However, the pathogenesis of arytenoid cartilage dislocation remains unclear. The original theory[8] was that direct trauma by a laryngoscope or intubation tube is responsible for dislocation of the CAJ. However, a cadaveric study argued that high-force simulated intubation was unlikely to cause arytenoid dislocation[9]. Recently, Gallet et al[10] suggested that arytenoid cartilage dislocation might be due to cricoarytenoid instability rather than the forces exerted on the articulation. A review[1] reported that risk factors that weaken the CAJ include anemia, laryngomalacia, acromegaly, chronic steroid use, low body mass index (BMI)[11], Marfan syndrome, renal failure, gastroesophageal reflux disease (GERD), CHARGE (coloboma of the eye, heart defects, atresia of the choanae, retardation of growth, genital abnormalities, and ear abnormalities) syndrome[12]. The review also reported that the type and difficulty of intubation, operation time, type of intervention, use of transesophageal echocardiography during surgery[13], and insertion of a calibrating orogastric tube in bariatric surgery[14] were associated with a significant incidence of arytenoid cartilage dislocation.
In the ICU setting, many additional risk factors such as prolonged endotracheal intubation, difficult intubation, nasogastric tube insertion, anemia, chronic steroid use, and low BMI exist. In our case, a young patient without a history of anemia, chronic steroid use, or persistent hoarseness required tracheal intubation; it was successfully performed by an experienced emergency department physician. Longer tracheal intubation duration and the presence of a nasogastric feeding tube were key risk factors for this patient. In addition, the patient had injuries due to a fall from considerable height. We had ruled out neck injury resulting in arytenoid cartilage dislocation because her voice was normal, and laryngeal CT showed unremarkable findings at the time of admission. However this does not preclude the fact that a fall from height might make the CAJ unstable and increase the likelihood of arytenoid cartilage dislocation.
In this case, the diagnosis of arytenoid cartilage dislocation was delayed primarily due to the difficulty in communicating with the patient. After extubation, the patient remained in a state of sedation and analgesia and could not communicate effectively. After 10 d, hoarseness and coughing with liquid were observed. We considered these symptoms to be a result of common laryngeal edema after tracheal intubation. Therefore, specific treatment was not administered. Until the symptoms did not improve, we considered the possibility of arytenoid cartilage dislocation, and examination using an electronic laryngoscope confirmed our diagnosis. A definitive diagnosis was made on the 15th day after extubation. If not treated or treatment fails due to missed diagnosis or misdiagnosis, arytenoid cartilage dislocation could lead to hypermobile joint or ankylosis of the affected CAJ[12]. Fortunately, this was not observed in this case. It is difficult for critically ill patients to communicate effectively, making early observation of dislocation symptoms difficult. If a patient has cognitive or language impairments, diagnosis is particularly difficult. In addition, a large number of patients have died in the ICU, after extubation, which may have resulted in missing some patients with dislocations. Therefore, the actual incidence of arytenoid cartilage dislocation could be underestimated.

CONCLUSION
Patients in the ICU may be at a greater risk for arytenoid cartilage dislocation, and hoarseness and/or other symptoms that are difficult to identify especially by untrained physicians, resulting in missed or delayed diagnosis. This case report could be of value for intensivists and young doctors and aid them in diagnosing this condition effectively.
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Figure 1 Laryngoscopy showed dislocation of left arytenoid.
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