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Summary
Penetrating injuries to the internal carotid artery are 
infrequent but potentially devastating and can be 
a significant challenge to the operating surgeon. In 
this article, we present a case of an 11-year-old girl 
who suffered a serious vascular injury when she fell 
on a pencil. We also discuss the most up-to-date 
recommendations concerning the management of zone II 
injuries to the neck of a paediatric patient.

Background
Penetrating neck injuries are uncommon in chil-
dren,1 and management traditionally involves 
mandatory exploration of the neck. Mandatory 
exploration of the neck in children should not be 
performed unless clinically indicated. Preoperative 
imaging should be used routinely to reduce unwar-
ranted surgical explorations, improve diagnostic 
accuracy and lower morbidity.

Case presentation
An 11-year-old girl was transferred to The Hospital 
for Sick Children in Toronto, Ontario, from a 
regional health centre with a penetrating neck 

injury. During recess at her school, she fell and 
lodged the sharpened end of a pencil into the left 
side of her neck. She was urgently transported by 
ambulance with the pencil kept in place.

Investigations
On initial examination, there was a pencil 
protruding from the left side of the neck with no 
external bleeding or haematoma from the puncture 
site (figure 1, video 1). Her initial vital signs were 
within normal range and there was no evidence 
of respiratory distress or stridor. As she was stable 
and we wanted to define her anatomy prior to 
proceeding to the operating room, a neck CT angio-
gram (CTA) was obtained. This demonstrated that 
the pencil was lodged in her left common carotid 
artery (CCA) causing total occlusion (figure 2). The 
remainder of her neck was unremarkable.

Treatment
The patient was taken to the operating room for left 
neck exploration. A first-generation cephalosporin 
was administered perioperatively. Using vessel loops, 
we gained control of the common carotid, internal 
carotid and external carotid artery (ECA)  and 
then exposed the pencil (figure  3). She received 
a weight-based therapeutic dose of heparin, the 
arteries were clamped and the pencil was removed 
(Video 2). The arterial edges were refreshed and an 
end-to-end anastomosis was performed under no 
tension using 7-0 prolene sutures. The wound was 
irrigated with copious amounts of sterile saline then 
closed in layers with vicryl and nylon sutures. No 
drains were placed.

Outcome and follow-up
After an uneventful recovery in the  hospital, the 
patient was discharged home on the second post-
operative day. She was initiated on acetylsalicylic 
acid for 3 months following surgery. The wound 

Figure 1  Initial presentation with the pencil protruding 
from the left neck.

Video 1  Initial presentation with the pencil protruding 
from the left neck and pulsating.
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had healed well at follow-up. She underwent monitoring with 
duplex ultrasound at 6 weeks then every 6 months for 1 year 
then yearly for 2 years. Ultrasound 3 years later demonstrated 
no abnormalities.

Discussion
Penetrating neck injuries refer to neck injuries that breach the 
platysma muscle. This can result from gunshot wounds, stab 
wounds or penetrating debris, such as glass or shrapnel. These 
injuries can cause harm to the airway, digestive and neurovas-
cular systems. While penetrating neck injuries in children are 
uncommon1 in comparison to adults, these injuries may be more 
devastating due to their smaller anatomy2; thus, additional struc-
tures can be damaged by the penetrating object. For this reason, 
it is important to competently evaluate and manage a child with 
penetrating neck trauma. Furthermore, it is equally important 
not to remove a penetrating object unless under direct surgical 
visualisation with the appropriate resources.

A paper by Stone et al described paediatric penetrating trauma 
between 2008 and 2012 from the National Trauma Data Bank 
(NTDB).3 A total of 1238 patients with penetrating neck trauma 
were identified among 434 788 children in the NTDB (0.28%). 
Mean age was 7.9 years, and 70.6% of patients were male. The 
most common mechanisms of injury were stabbing (44%) and 
gunshot/firearm (24%). CT scan was the most frequent diag-
nostic study performed (42.2%), followed by laryngoscopy 
(27.0%) and oesophagoscopy (27.4%). There were 69 deaths, 

yielding a mortality rate of 5.6%. After adjusting for age, 
admission to a paediatric trauma centre and injury type, only 
vascular injury (OR 3.92; 95% CI 2.19  to  7.24; p<0.0001) 
and emergency department hypotension (OR 27.12; 95% CI 
15.11  to  48.67; p<0.0001) were found to be independently 
associated with death.

A small subset of reports has further categorised paediatric 
vascular injuries based on the carotid vessel involved. Corneille 
et al performed a retrospective review between 1995 and 2008 
identifying 116 paediatric patients with 111 arterial injuries.1 
They reported in surviving patients with head and neck vascular 
injuries, four suffered penetrating trauma and three had blunt 
trauma, resulting in four CCA injuries and three internal carotid 
artery (ICA) injuries. For patients with CCA injuries, two under-
went primary repair, one underwent venous interposition grafting 
and one had a vein patch. Of the ICA injuries, all three did not 
undergo vascular repair. There was one non-surviving patient 
with a penetrating ICA injury. Allen et al published their findings 
from a level I trauma centre looking at 103 paediatric patients 
with major vascular injuries over a 12-year period.4 Blunt injuries 
accounted for 42% whereas penetrating injuries occurred in 58% 
of patients. CCA and ICA injuries were identified in six and three 
patients, respectively. Of the CCA injuries, four were managed 
non-operatively, one underwent primary repair and one under-
went synthetic grafting. Of the ICA injuries, two were managed 

Figure 2  CT angiogram images demonstrating the pencil lodged in the left common carotid artery resulting in total occlusion as seen in the axial 
(A), coronal (B) and sagittal (C) views.

Figure 3  Neck exploration showing control of the left common 
carotid artery, internal carotid artery and external carotid artery with the 
pencil clearly dissected.

Video 2  Intraoperative removal of the pencil from the left common 
carotid artery showing the intact edges of the vessel which were 
refreshed prior to primary repair.
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non-operatively and one underwent primary repair. There was 
one  ECA injury for which primary repair was performed. As 
expected, more patients with penetrating trauma required opera-
tive repair in this study than those with blunt trauma.

Children frequently use pens and pencils and there have been 
a number of publications concentrating on these tools as an 
instrument of injury. Hewett and Mellick described a case of a 
9-year-old girl who fell while carrying a pencil and suffered a 
penetrating injury to zone II.5 She was stable on arrival to the 
emergency department and exhibited no hard signs of injury. A 
CTA showed that the pencil was positioned between her carotid 
artery and jugular vein without damaging either of these vessels. 
She was taken to the operating room where the pencil was 
removed and was discharged 2 days later. In a case series by 
Fisher et al, 14 children were identified between 2005 and 2009 
as having penetrating trauma caused by pens or pencils.6 These 
events were more common in males (64%) with 21% of injuries 
occurring at school. Other easily available household items have 
also been implicated in such injuries. Clothing hangers accounted 
for 394 head and neck injuries between 2002  and 2012 in a 
report by Walls et al.7 The majority of children injured, however, 
were not admitted to hospital. A case of penetrating oropha-
ryngeal trauma reaching the parapharyngeal space beyond the 
carotid vessels has been reported even with a typically benign 
item, such as a toothbrush.8

The neck is divided into three anatomical zones. Zone I 
extends from the clavicle to the cricoid cartilage, zone II from 
the cricoid cartilage to the angle of the mandible and zone III 
from the angle of the mandible to the base of the skull. Zone 
II injuries have been shown to be the most common.9–12 The 
management of zone II neck injuries has evolved numerous times 
during the 20th century. Before World War II, all penetrating 
neck trauma was treated using a watch and wait approach, 
resulting in mortality rates as high as 35%.13 In response to this 
high mortality rate, mandatory exploration was advised for any 
injury penetrating the platysma muscle. Despite the fact that 
this methodology reduced the mortality rate, there was a rela-
tively high rate of negative neck explorations.9 10 Recent trauma 
guidelines on the management of penetrating zone II adult neck 
trauma propose avoiding mandatory neck exploration of zone II 
injuries toward expectant and selective operative management 
with greater use of CT imaging-based assessment to prevent 
unnecessary operative morbidity.14

As a result, a similar approach has been proposed in the paedi-
atric population, with selective exploration based on clinical signs 
and radiological findings.15–17 This practice of selective manage-
ment of penetrating neck injuries based on physical examina-
tion and selective use of investigations appeared safe with a low 
negative exploration rate and no missed injuries. Moreover, a 
high rate of negative neck explorations has been reported in the 
paediatric literature when management is based solely on pene-
tration of the platysma or zone II involvement.10–12 In our case, 
although there were no hard signs of injury on clinical examina-
tion, the CT scan demonstrated penetration of the carotid artery 
by the pencil mandating surgical exploration and repair of the 
vascular injury.

In conclusion, penetrating neck trauma in children is a rare 
yet serious presentation in paediatric emergency departments. 
Management of penetrating neck trauma in children includes 
selective neck exploration based on physical examination 
and the use of CTA in stable patients, similar to current adult 
recommendations.

Learning points

►► Penetrating neck injuries in children are uncommon but may 
result in significant morbidity and mortality.

►► A penetrating object should never be removed at the 
scene and should only be removed under direct surgical 
visualisation.

►► Emergent neck exploration is required for patients presenting 
with penetrating cervical trauma and hard signs of vascular 
injury or airway compromise.

►► In stable paediatric patients with no hard signs of injury or 
airway compromise, selective neck exploration should be 
employed based on physical examination and further imaging 
modalities.
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