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Abstract
BACKGROUND
[bookmark: OLE_LINK2985]Penetrating neck injuries require prompt recognition, diagnosis and management of critical airways. This case demonstrates an emergent situation that a “medical negligence” was avoided with the aid of end-tidal carbon dioxide (ETCO2) waveform.

CASE SUMMARY
[bookmark: OLE_LINK2986]We report a case of malposition of the endotracheal tube into the right hemithoracic cavity for cervical knife trauma, resulting in pneumothorax. Tube placement was not confirmed during emergency airway management, and the patient was directly transferred to the emergency operation room. Assisted by ETCO2 and imaging examinations, the anesthetist timely noticed the absence of ETCO2 waveform and resolved this urgent situation before anesthesia induction.

CONCLUSION
[bookmark: OLE_LINK2987]This case emphasizes the necessity of ETCO2 waveform and/or X-ray confirmation of endotracheal intubation even in emergent situations.
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[bookmark: OLE_LINK2984]Core Tip: We report a case of malposition of the endotracheal tube into the right hemithoracic cavity for cervical knife trauma, resulting in pneumothorax. Fortunately, the anesthetist timely noticed the absence of end-tidal carbon dioxide (ETCO2) waveform and reviewed the thoracic computed tomography scanning just before anesthesia induction. This case highlights the role of ETCO2 waveform and/or chest radiography in confirmation of emergency endotracheal intubation, especially for junior doctors and emergency physicians.


INTRODUCTION
[bookmark: OLE_LINK2988]Penetrating neck injuries (PNI) are neck injuries penetrating the platysma and represent 5% to 10% of all traumatic events with a high mortality rate due to unprotected airway and proximity to vital vascular structures and trachea[1,2]. PNI requires anesthesiologists and surgeons to maintain vigilance on timely recognition, diagnosis, and management[2-4]. Challenging airway management is inevitable[5]. End-tidal carbon dioxide (ETCO2) monitoring non-invasively detects the concentration of CO2 at the end of expiration[6]. And the appearance of ETCO2 waveform is regarded as the golden standard for proper intubations. However, intubation without confirmation tends to happen, especially in urgent situations, such as PNI. Here we report a rare case of misplaced endotracheal tube into the thoracic cavity.

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK2989]A 28-year-old female patient was admitted to the emergency department with knife injury to the neck for 12 h.

History of present illness
[bookmark: OLE_LINK2990]The patient was found to have tracheal injury 1cm below the thyroid cartilage with severe pain, active bleeding (the specific amount of blood loss was unknown) dyspnea, chest distress, shortness of breath and dysphonia. She was managed with compression packing at a local hospital and was transferred to our hospital for further management.

History of past illness
[bookmark: OLE_LINK2991]The patient had a disease-free personal and family history.

Personal and family history
[bookmark: OLE_LINK2992]The patient had not the special personal or family history.

Physical examination
[bookmark: OLE_LINK2993]On admission, the patient was awake with stable vital signs: temperature 36.6 ℃, pulse rate 98 bpm, respiratory rate 22/min and blood pressure 118/70 mmHg. Tissue deficits were identified on the left sternocleidomastoid muscles. Breath sounds were slightly diminished, and dry and moist rales were noticed on both upper lobes.

Laboratory examinations
[bookmark: OLE_LINK2994]Leucocyte count was 12.79 × 109/L, where neutrophils accounted for 86.8%. And other examinations were all normal, such as hematocrit and hemoglobin count. Urine analysis was also normal. Prothrombin, partial thromboplastin times, and d-dimers were within normal ranges. Electrocardiogram showed a sinus rhythm.

Imaging examinations
[bookmark: OLE_LINK2995]After the endotracheal tube was inserted, the patient underwent urgent imaging examinations for operation preparation. Computed tomographic angiography (CTA) showed that there was no leakage, occlusion or expansion of cervical blood vessels and branches. Emergent cervical computed tomography (CT) scan revealed extensive gas accumulation in the mediastinum and underneath the cervical tissue, and continuous interruption in the anterior part of trachea. Chest CT scan demonstrated that the right hemithoracic cavity with limited pleural effusion was collapsed by 70% approximately. The patchy lesions and shadows suggested slight infection in the right hemithorax.

FINAL DIAGNOSIS
[bookmark: OLE_LINK2996]The patient was diagnosed with cervical knife trauma and tracheal injuries, which should be managed by emergency operation.

TREATMENT
[bookmark: OLE_LINK2997]The emergency medicine physician inserted a 6.5# endotracheal tube into the wound, and inflated the cuff to prevent bleeding from the lumen into the ruptured trachea. Right chest tube was placed for preventing suspected pneumothorax. The patient was immediately transferred to the operating room for exploration after CT scan was performed, but without final reading and confirmation.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK2998]The anesthetist was informed that the airway was secured without aspiration risks. However, the patient was agitated and in respiratory distress with 85% pulse oxygenation on room air. After the tracheal tube was connected with anesthesia circuit, the breathing bag of the anesthesia machine was expanding and shrinking during patient’s spontaneous breathing (25/min). However, ETCO2 waveform was absent. CT scan was reviewed immediately and revealed that the endotracheal tube entered into the right hemithoracic cavity and the right lung was collapsed by 70% approximately due to extensive pneumothorax (Figure 1). 
The anesthesiologist and otolaryngologist immediately reinserted the tracheal tube, connecting it to the ETCO2 monitor. The tube placement was confirmed carefully before final fixation. Next, the patient underwent open neck exploration, tracheal end-to-end anastomosis, recurrent laryngeal nerve reconstruction and tracheotomy thereafter. The subsequent clinical course was uneventful, the patient was transferred into intensive care unit and discharged after two-week hospitalization.

DISCUSSION
[bookmark: OLE_LINK2999]We presented a case of tracheal tube misplacement into the thoracic cavity for neck injury. Although the emergency medicine physicians promptly evaluated and attempted to manage the airway with an awake endotracheal intubation, the tube was inserted into the thoracic cavity and produced pneumothorax. Because the patient was on spontaneous breathing and a chest tube was placed on the same side, breath sounds were heard bilaterally. The patient was sent immediately to the operating room assuming successful airway establishment. Successful airway management should have been confirmed with clinical evaluation, chest radiography, and ETCO2 detection[4].
Iatrogenic tracheobronchial injuries by intubation have been reported[6-8], including tracheal laceration[9,10] and subcutaneous emphysema[11-13]. Incorrect tube sizes and reintubation may contribute to iatrogenic injuries with direct laryngoscopy after endotracheal intubation[14]. Therefore, some studies recommended awake intubation, flexible fiberoptic bronchoscopy, or direct ultrasound visualization to avoid false passage and tracheal injury[15-18]. When dealing with tracheal trauma from PNI, confirmation of the endotracheal tube placement by ETCO2 waveform and/or X-ray/CT scan is mandatory.

CONCLUSION
[bookmark: OLE_LINK3000]Airway establishment is the priority option for tracheal injuries, which was an extremely urgent situation for PNI. Emergent evaluation and treatment are challenging. Negligence is inevitable, especially in emergency situations. This case highlights the role of ETCO2 waveform and/or chest radiography in confirmation of emergent endotracheal intubation after emergent intubation, especially for junior doctors and emergent physicians.
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Figure Legends
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[bookmark: OLE_LINK3004]Figure 1 X-ray and computed tomography findings after insertion of endotracheal tube and right chest tube. A and B: X ray (A) and computed tomography (CT, B) scan images revealed that there was a tracheal tube inserted into the right hemithorax (orange arrow); C and D: CT scan images showed that right pulmonary markings were absent, and right lung was condensed. The right lung was condensed by 70% and the mediastinum shifted to the right side.







[image: logo]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: 二维码]










[bookmark: _GoBack]© 2021 Baishideng Publishing Group Inc. All rights reserved.

image1.jpeg




image2.png
9

JSaishideng®




image3.png




