
A case of toothbrush injury48（2）（2021） 91

ous complications, especially when penetrating the 
pharyngeal space 1,2）. The complications range from 
mild（pain and controllable bleeding）to severe（infec-
tions, airway obstruction, uncontrolled bleeding, and 
neurological deficits）1,2）. Therefore, in such cases, 
treatment based on a detailed evaluation of the patho-
logical condition while considering the complications 
after removal is required 3～5）.

This report describes a toothbrush trauma case 
wherein the toothbrush had penetrated the parapha-
ryngeal space. Contrast-enhanced CT was performed 
before removing the toothbrush to predict secondary 
damage following the procedure, and the toothbrush 

INTRODUCTION

A toothbrush is a tool used by people worldwide in 
their daily lives to maintain oral hygiene. Although 
not widely recognized, toothbrushes can accidentally 
damage the oral and pharyngeal mucosa causing vari-
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SUMMARY
Toothbrush trauma is a condition often encountered in the emergency department, sometimes resulting 

in serious complications requiring appropriate treatment. We present the case of an 11-year-old boy who 
visited the emergency department with a toothbrush inserted in the left palatal arch. Contrast-enhanced 
CT was performed to confirm that the tip of the toothbrush had not reached the carotid artery, skull base, 
or cervical spine and predict any secondary damage after the removal. Local anesthesia was administered 
by submucosal injection, and the toothbrush was manually removed with the patient in the awake state. 
After removal of toothbrush, the patient was hospitalized. Then, dietary control was started, and antibiotics 
were administered to prevent wound infection. He was discharged at 5 day after injury and observed for 
14 days to rule out stenosis of the internal carotid artery. The wound healed without any complications. In 
cases of a toothbrush penetrating the pharyngeal space, it is, therefore, necessary to select an appropriate 
removal method after predicting the complications caused by removal. The post-removal treatments 
should be considered to avoid complications such as uncontrolled bleeding, infection, and internal carotid 
artery stenosis.
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was removed with the patient awake. As a result of 
the appropriate post-removal treatment, the wound 
healed without any complications. In addition to the 
detailed treatment progress of this patient, we have 
also reviewed the literature on the treatment strate-
gies for toothbrush trauma.

CASE PRESENTATION

The patient was an 11-year-old boy. He was 
focused on a tablet device while brushing his teeth 
and inadvertently hit his foot on his elbow, causing 
the toothbrush to pierce through his pharynx. His 
mother tried to remove it at home but could not due 
to unbearable pain, and brought him to the emergen-
cy department. At the emergency department, the 
toothbrush was found to be fixed in the oral cavity. 
He was conscious with no respiratory distress, head-
ache, or trismus. The toothbrush had not penetrated 
over to the neck（Fig. 1A, B）. However, it had pierced 
his left palatal arch, and the tip was buried, which 
could not be confirmed. There was no arterial bleed-
ing, and the wound was easily observable（Fig. 2A）. 
Prior to removing the toothbrush, the position of its 
tip was evaluated by contrast-enhanced CT. The 
toothbrush tip was located in the left parapharyngeal 
space and had not reached the carotid artery, spine, 
or skull base. Hematoma formation was not observed

（Fig. 2B）.
Because the patient could stay still and the possibili-

ty of bleeding due to carotid artery damage associated 

Figure 2　 Oral and contrast-enhanced CT findings after 
the injury and removal.

（A）The toothbrush penetrated the left palatal arch, 
while its tip could not be confirmed. （B）Contrast-
enhanced CT shows that the toothbrush tip is located in 
the left pharyngeal space and did not reached the carot-
id artery. （C）Just after the removal, the wound was 
open without bleeding. （D）Contrast-enhanced CT was 
performed again just after the removal, showed no 
hematoma formation in the deep neck and no residual 
toothbrush. The arrowhead indicates emphysema in the 
left parapharyngeal space.

Figure 1　The patient at the first visit.
（A）The toothbrush was fixed in the oral cavity of the patient in an awake state.
（B）No penetration of the toothbrush over the neck.
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with the removal was low, we decided to remove the 
toothbrush in the awake state under local anesthesia. 
After administering a submucosal injection with 1 mL 
of 1％ lidocaine（Xylocaine®）and 1：100,000 epineph-
rine as local anesthesia, the toothbrush was manually 
pulled out parallel to the insertion direction. The pain 
was tolerable, and the toothbrush was removed rela-
tively easily. There was no arterial bleeding from the 
wound just after the removal（Fig. 2C）. Contrast-
enhanced CT was performed again and confirmed 
that there was no hematoma and toothbrush residue

（Fig. 2D）. The extracted toothbrush showed no 
damage（Fig. 3）. After the toothbrush was removed, 
the patient was hospitalized, managed to prevent 
infections, and observed for bleeding and neurological 
deficits.

After admission, the patient had to fast to prevent 
food invasion into the wound. Rehydration, ceftriaxone

（CTRX）1 g once a day, and clindamycin（CLDM）
300 mg thrice a day were administered intravenously. 
Two days after the injury, scarring closure of the 
wound（Fig. 4A）and reduction in emphysema were 
confirmed by CT（Fig. 4B）, and the oral intake of a 
paste meal was started. After reverting to a regular 
diet, we confirmed no infections or neurological defi-
cits. With explaination regarding the possibility of 
new complications to the patient’s family, the patient 
was discharged four days after the injury. From dis-
charge to the seventh-day post-injury, cefcapene piv-
oxil（CFPN-PI）270 mg and CLDM 150 mg were orally 

administered three times a day. On the 14th day 
post-injury, we confirmed the wound closure and dis-
appearance of cervical emphysema（Fig. 4C, D）, and 
the outpatient examination was completed. The 
changes in body temperature and serum white blood 
cell counts were used as signs of infection along with 
macroscopic findings and CT examination. His body 
temperature and blood white blood cell count were 
elevated one day after the injury. The body tempera-
ture remained below 37℃ after the third day and the 
white blood cell count was within the normal range 
on the seventh day post-injury（Fig. 5）.

DISCUSSION

A toothbrush is routinely used worldwide for clean-
ing the oral cavity. If not used carefully, toothbrushes 
can damage the oral mucosa, pierce the deep neck, 
penetrate the skull base and cervical spine, and cause 
aspiration. These accidents can sometimes cause fatal 
complications requiring prompt and appropriate 
action 1～5）.

Figure 3　Extracted toothbrush.
The toothbrush was removed without any damage or 
residue.

Figure 4　Oral and CT findings in the healing process.
（A）Two days after the injury, scarring closure of the 
wound was confirmed, and oral intake of soft food was 
started. （B）Reduction in emphysema（arrowhead）and no 
abscess were confirmed. （C）On the 14th day after the 
injury, the wound was completely closed. （D）The emphy-
sema had disappeared completely.
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Depending on the depth and orientation of the 
inserted toothbrush, it can damage the oropharyngeal 
mucosa, deep cervical soft tissue, macrovasculature, 
skull base, and central nervous system 4）. Removal of 
the toothbrush without prior evaluation can lead to 
severe complications such as uncontrolled bleeding, 
cerebrospinal fluid（CSF）leakage, and residual foreign 
body；therefore, the location of the toothbrush must 
be evaluated prior to its removal 6）. Many case reports 
have suggested the necessity for evaluation by CT 
before removal, and evaluation by contrast-enhanced 
CT is necessary to confirm the positional relationship 
with the macrovasculature 4,7）. If a macrovascular or 
skull base injury is detected, in addition to removal 
under general anesthesia, treatment by a vascular 
surgeon or neurosurgeon is also required 4,8）. However, 
if these severe complications are absent during 
removal, the toothbrush could be removed under local 
anesthesia 3）, considering the difficulty of mask ventila-
tion in the presence of a foreign body in the mouth 9）

and the complications of general anesthesia 10）. As in 
this case, since the tip of the toothbrush did not reach 
the skull base or carotid artery, and the risk of com-
plications due to removal seemed low, and it could be 
safely removed with the patient staying awake.

In addition to the complications caused by the 
toothbrush removal, whether the patient can stay still 
during the removal is also an essential factor deter-
mining anesthesia management. Removal under local 
anesthesia is possible if the patient is cooperative3）；
however, if the patient is young and cannot be main-
tained to stay still, removal under general anesthesia 

is considered 4）. In this case, the child was 11 years old 
and understood the need to maintain staying still, and 
hence, the toothbrush could be removed with local 
anesthesia. However, there have been reports of 
toothbrush penetration in patients of similar age, 
where the removal was performed under general 
anesthesia 2,3）. It is, therefore, necessary to choose an 
appropriate anesthesia management method depend-
ing on the patient’s status.

Even after the toothbrush has been removed safely, 
post-removal complications must be considered, the 
most common being wound infection 2）. Emphysema 
caused by toothbrush insertion and oral bacteria that 
adhere to the toothbrush can cause infection 11）. The 
infection is often treatable but sometimes results in 
inducing an abscess 1,5）. However, the abscess, if not 
controlled, can spread to the parapharyngeal space 
and mediastinum, leading to fatal complications 1,3）. 
Prophylactic antibiotic is recommended because of the 
high frequency of wound infections in toothbrush 
trauma cases 12 , 1 3）. These include c l indamycin , 
cephems, and sulbactam/ampicillin, which cover oral 
bacteria 14,15）. Although there is no consensus on the 
duration of antibiotic administration, clinical reports 
have used them for 5 - 7 days 1 , 5）. In th is case , 
clindamycin and cephems were administered for one 
week to avoid abscess formation.

In addition to prophylactic antibiotics, control of 
dietary intake is also necessary to prevent wound 
infection. If the wound is open, oral food intake can 
cause invasion of foreign matter and oral bacteria to 
the wound. Therefore, it is recommended to avoid 

Figure 5　Transition of body temperature and white blood cell counts
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food intake or eat soft foods for several days after the 
injury 12）. In this case, besides the prophylactic admin-
istration of antibiotics, dietary intake was prohibited 
for two days post-injury. From the third day post-
injury, the intake of a soft diet was administrated con-
sidering physical irritation to the wound, and the stan-
dard diet was gradually resumed. Such dietary 
management might help wound healing in cases with 
open wounds caused by toothbrush trauma.

Internal carotid artery stenosis and neurologic defi-
cit are severe complications associated with tooth-
brush trauma 16,17）. Internal carotid artery stenosis 
occurs when the intima of the blood vessel is dam-
aged by compression of the inserted toothbrush lead-
ing to thrombus formation, cerebral infarction, and 
cerebral ischemic attack, causing neurological defi-
cits 17）. In some cases, internal carotid artery stenosis 
develops several days after the injury, requiring 
emergency surgery and administration of thrombolyt-
ic agents 16,17）. Therefore, careful follow-up for at least 
three days is required to exclude internal carotid 
artery stenosis, even in the absence of neurological 
deficits 3,13）. In this case, after five days of hospitaliza-
tion, the patient was followed up for two weeks with 
sufficient explanation of internal carotid artery steno-
sis to the family.

CONCLUSION

We have reported a case of toothbrush insertion in 
the pharyngeal space, the course of treatment, and 
outcomes without any complications. Our findings 
demonstrate the importance of selecting a safe remov-
al method after evaluating the toothbrush tip’s posi-
tion by contrast-enhanced CT. After the removal, an 
appropriate treatment strategy is necessary consider-
ing wound infection and internal carotid artery steno-
sis to prevent complications.
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