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Delayed pseudoaneurysm formation of the carotid artery following the oral cavity injury in a child: A case report
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Abstract
BACKGROUND
An impalement injury of the oral cavity is a common traumatic injury in children. In most cases, it is not accompanied by sequelae, but if foreign body residues are not found due to a minor injury, they may result in inflammatory responses and delayed vascular injuries in the surrounding tissues. Without early diagnosis and appropriate initial management, residual foreign bodies can cause serious complications and even mortality in some cases. 

CASE SUMMARY
A 9-year-old boy suffered an intra-oral injury by a wooden chopstick, and the patient was discharged from the hospital after receiving conservative treatment for the injury. However, the patient was readmitted to the hospital due to intra-oral bleeding, and since neck hematoma and right internal carotid artery pseudoaneurysm formation were detected on computed tomography, emergency surgery was performed. A remnant fragment of a wooden chopstick was found during the operation, and a delayed rupture of the internal carotid artery caused by the foreign body was also found.

CONCLUSION
The failure of early detection and diagnosis of a residual foreign body may result in delayed vascular rupture.
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Core Tip: Preschool children often provide inappropriate descriptions or cannot express their pain clearly, and if a foreign body is not visible on initial physical examination and a remnant foreign body remains hidden, it could be a high possibility of life-threatening complications and sequelae due to delayed diagnosis and treatment. This case report may provide an appropriate treatment for traumatic carotid artery injury in children.


INTRODUCTION
An intraoral trauma and a residual foreign body from the injury may be very dangerous because they can cause life-threatening complications. Impalement injuries occurring in children are mostly caused by pencils, sticks, cylindrical toys, straws, and toothbrushes[1,2]. If the wound or the foreign body is clearly visible, treatment can be started immediately. However, preschool children often provide inaccurate descriptions or cannot express their pain clearly, and if a foreign body is not visible on initial physical examination and a remnant foreign body remains hidden, there is a high possibility of life-threatening complications and sequelae due to delayed diagnosis and treatment[3,4]. In this case report, we describe a case of a 9-year-old boy who suffered an oral cavity penetrating injury by a wooden chopstick when he fell riding a scooter with a wooden chopstick in his mouth. The patient was admitted to the hospital for treatment, but a residual fragment of the broken wooden chopstick was not found on initial computed tomography (CT) scan. As a result, it was necessary to perform surgical treatment due to delayed pseudoaneurysm formation at internal carotid artery. 

CASE PRESENTATION
Chief complaints
The child was brought to the emergency department of our institution, presenting with the chief complaint of right neck pain and swelling, because retropharyngeal, peri-tonsillar abscess was suspected at another institution.

History of present illness
A 9-year-old male patient had sustained an impalement injury of the neck by a wooden chopstick when he fell riding on a scooter with a wooden chopstick in his mouth two days before hospital admission. 

History of past illness
The patient has never had an accident on his neck before.

Personal and family history
In his past medical history, no specific features were found except for the fact that he had received the treatment of attention deficit hyperactivity disorder for the previous six months. 

Physical examination
A physical examination showed no symptoms of respiratory distress, and no obvious foreign body or bleeding in the oral cavity was found. 

Laboratory examinations
Although the hemoglobin level dropped to 7.9 g/dL, there were no significant changes in blood pressure and heart rate, and swelling around the neck did not abate.

Imaging examinations
CT and MR angiography (MRA) revealed traumatic pseudoaneurysm formation accompanied by hematoma collection in the right proximal internal carotid artery about 5 mm above the right carotid bifurcation, and no active arterial extravasation was observed (Figure 1). As in the results of neck CT performed one week before, contrast-enhanced CT and MRA did not show a residual foreign body that was suspected to be a wooden chopstick fragment. 

FINAL DIAGNOSIS
Pseudoaneurysm formation with hematoma collection in the right proximal internal carotid artery.

TREATMENT
Emergent neck exploration.
Since there were no findings indicating the presence of any intraoral wounds or bleeding, under general anesthesia with orotracheal intubation. Right neck extension was performed and exploration of the area around the right carotid artery was conducted. Inflammation and adhesion accompanied by moderate hematoma formation were observed around the right carotid bifurcation. They were accompanied by pseudoaneurysmal changes, focal thrombus, and pus like discharge at the proximal right internal carotid artery (ICA) posterior wall (Figure 2). The broken tip of a wooden chopstick with a length of about 5 cm, which had not been detected by imaging tests, was thought to have caused injury to right ICA (Figure 3). After dissection of the right common carotid artery, external carotid artery, and ICA, vessel loops were used for controlling each artery, and the wooden chopstick fragment was removed. The defect of the right ICA posterior wall was about 4mm long, and the surrounding tissues were clear, so the primary closure was performed using 6-0 prolene sutures. Then, after massive irrigation using warm saline and drainage tube insertion, skin closure was performed using nylon sutures.

OUTCOME AND FOLLOW-UP
No neurologic defects were found after surgery, and no postoperative complications such as voice changes or respiratory failure were observed. After surgery, intravenous antibiotics were continuously administered, and gargle and ibuprofen syrup for oral hygiene were also continuously administered. The drainage tube was removed at postoperative day 4, and the follow-up neck CT at postoperative day 7 showed that the Rt. ICA injury site was intact, so the patient was discharged without any signs of complications at postoperative day 8.

DISCUSSION
A residual foreign body in the neck can cause life-threatening complications. It is not uncommon for patients to develop potentially serious sequelae after the occurrence of this type of injury. Deep neck abscess, multiple emphyema, arterial or venous thrombosis, and stroke may occur[4-7]. in this case, symptoms such as ICA pseudoaneurysm formation accompanied by intraoral bleeding and inflammatory responses in the surrounding tissues were observed about 10 d after the occurrence of the injury. A remnant foreign body can cause damage to tunica media with intact adventitia, resulting in the pseudoaneurysm formation of arteries. Reaching a definite diagnosis may be delayed during this period, and hematoma and abscess formation due to bleeding may eventually be life-threatening conditions[8]. 
Delayed vascular injury caused by a residual foreign body can be explained by several mechanisms. First, it may occur as a result of movements such as continuous swallowing or coughing, which can cause the broken wooden chopstick fragment to continuously cause trauma to adjacent blood vessels, damaging blood vessel walls. In addition, pseudoaneurysm may be formed due to the remnant wooden chopstick fragment, which may cause massive bleeding due to the delayed rupture of the neck vessel[9].
The broken chopstick fragment was not found until surgery was performed after the patient’s readmission to the hospital through the emergency department due to bleeding when one week elapsed after the accidental injury. One possible reason for delayed diagnosis and treatment is that detailed history taking on the accident situation regarding how the patient’s injury occurred may not have been carried out. The injury may not have been regarded as a serious one since the impalement injury of the oral cavity was accompanied only by slight bleeding, and no additional bleeding or injury to surrounding tissues and important structures were observed. In addition, although the patient received inpatient treatment for 3 d after his first visit to the emergency department, it seemed that the possibility of the presence of a residual foreign body was overlooked based only on the fact that no foreign body was found on initial CT scans without performing additional examinations of the lesion, such as ultrasound and MRA. As a result, the cause of neck trauma was not clearly elucidated, and the evaluation of remnant foreign bodies was not carried out.
It is known to be very difficult to detect or identify a wooden material penetrating an area around the neck by using plain x-ray and conventional radiogram because of the interference due to the opacity of cervical vertebra or soft tissue around the neck[10]. On the other hand, CT scan or ultrasonography is the most effective method to detect and identify the relationship of radiation-transmitting foreign bodies in soft tissue. Cross-sectional imaging by CT scan is useful for identifying the location of the foreign body and its relationship with the important structures of the neck[11]. Ultrasonography has been demonstrated to be an effective diagnostic method, and its sensitivities for 2.5 mm and 5 mm long wooden foreign bodies have been reported to be 86.7% and 93.3%, respectively[12]. In this case of impalement injury, CT scan was performed during the initial examination of the injury, but the method had limitations for making a definite diagnosis. However, the use of additional examination methods such as ultrasonography could have resulted in early diagnosis and treatment in this case.

CONCLUSION
Delayed rupture and pseudoaneurysm formation of the carotid artery in preschool children are rare, but they are potentially life-threatening diseases, and they can be caused by a residual foreign body after trauma. For child patients, from whom it is difficult to obtain a clear and accurate trauma history, a thorough physical examination and a careful clinical examination are essentially required. In addition, residual foreign bodies can be detected by imaging tests such as CT or ultrasonography in an early stage after injury, and thereby an opportunity for appropriate treatment can be obtained.
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Figure 1 Computed tomography scan and the magnetic resonance angiography of the neck obtained on the second visit of hospital. A and B: Transverse (A) and coronal section (B) showing the hematoma with pseudoaneurysmal formation of right internal carotid artery (arrow); C: Reconstruction image also showing the pesudoaneurysmal changed right internal carotid artery (arrow).
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Figure 2 Intra-operative picture showing remnant wooden chopsticks (narrow arrow); penetrated injury at posterolateral aspect of right internal carotid artery (bold arrow). The common, external, internal carotid artery were dissected and temporarily clamped. 
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Figure 3 Wooden remnant foreign body was totally removed.
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