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Abbreviations: ICA, internal carotid artery; CAD, carotid 
artery dissection; MR, magnetic resonance; CT, computerized 
tomography

Introduction
Head and neck trauma in pediatric population differs from adult 

cases due to the immature cranio-cervical stability resulting from 
the weak neck musculature and large head to neck proportion. These 
cases also have drawn attention due to concomitant severe damage to 
the regional vascular structures such as carotid artery.1,2 In some cases, 
especially with skull base fractures and cervical vertebral column 
trauma; carotid artery dissections at the cervical segment can occur.3,4 
The goal of our study is to draw attention to the radiodiagnostics 
and management of the traumatic pediatric cervical carotid artery 
dissection with the aid of a case of traumatic cervical carotid artery 
dissection (CAD).

Case presentation
A healthy 3-year-old boy fell from a second floor balcony. He cried 

immediately and vomited twice afterwards. A day after, he became 
inactive, so was taken to emergency department of our hospital. At the 
time of admission, his blood pressure was 113/58 mm Hg. Laboratory 
blood tests were normal. His neurological examination revealed left 
hemiparesis. There was no fever. The computed tomography (CT) 
showed intertabular occipital bone fracture that elongates to the right 
side (Figure 1A). He was hospitalized in intensive care unit. Magnetic 
resonance (MR) imaging showed an acute-stage infarction in the 
right temporoparietal lobe (Figure 1B,1C). Three-dimensional time-
of-flight (3D-TOF) MR angiography revealed segmental narrowing 
of the right cervical Internal Carotid Artery (ICA) (Figure 1D). 
Thus, with the aid of neuro-imaging series, a traumatic dissection 
of the right cervical ICA, leading to cerebral infarction in the right 
temporoparietal lobe was detected. We have initiated intravenous 
anticoagulation treatment. After four days of treatment he had 
recovered totally in the upper extremities with slight paresis in the left 
leg. He was discharged from the intensive care unit, and his treatment 
was shifted to oral antiplatelet after two weeks. Three months later, 
the patient was completely free of symptoms, however control MR 
angiography revealed no recovery. Informed consent and the ethical 
permit was taken from the parents according to the local ethical 
committee guidelines. 

Figure 1 Radio diagnostic images of the case are presented.

(A) Cranial CT with bone enhancement at the time of admission is presented. 
Notice the occipital bone fracture that elongates to the right side. (B) Axial 
diffusion-weighted MR image shows high signal intensity involving right 
temporopariatel region. (C) Corresponding ADC map of patient demonstrates 
restricted diffusion at the same area (D) Contrast enhanced 3D TOF MRA of 
patient demonstrates complete occlusion of the right ICA, at approximately 
10mm distal to the bifurcation (white arrow).

Discussion
Severe head and neck trauma in pediatric group has been a 

challenge for physicians if it is associated with CAD.5,6 In high 
velocity trauma, especially in paediatric population; upper cervical 
vertebral fractures with spinal cord injuries associated with severe 
head trauma can occur. Patients could be unconscious or revealing 
neurological deficits. On the contrary and any symptomatology of the 
artery dissection could be undetectable. Although proper treatment of 
the primary disease is achieved, patients could not recover fully due 
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Abstract

The authors present a case of a 3-year-old boy with a right temporoparietal lobe infarction 
that developed a day after a fall from height. In the following radiodiagnostic investigation, 
Magneticresonance (MR) angiography showed narrowing of the right cervical internal 
carotid artery (ICA) indicative of a cervical carotid dissection. With the aid of this case, 
the authors review the neuroimaging findings of traumatic carotid artery dissection and 
management of these cases in pediatric population.
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to misdiagnosed traumatic artery dissection. Therefore, it is crucial 
to diagnose arterial dissections at the admission and initialize the 
treatment accordingly.

In head and neck vasculature; the distal cervical ICA, V1, and V2 
segments of the vertebral artery have the highest risk of traumatic 
dissection, as these are the most mobile segments within the cerebral 
vascular tree.7 It is stated that the most vulnerable segment of the 
carotid artery is the most distal cervical segment before entering the 
carotid canal at the skull base. The mechanism was explained as: 
the stretching of the artery at the proximal cervical vertebral column 
with hyperflexion or extension or rotation of the neck causes intimal 
tears in the artery wall.1,2,6 Subintimal tear in the arterial wall causes 
stenosis and thromboembolism; on the other hand, sub adventitial tear 
causes pseudo aneurysm formation and potential rupture.7 If either 
of these tears is able to reconnect to the true lumen, then a double 
lumen is created in the blood vessel, thereby causing a threat of 
thromboembolism as well. On the contrary, in adults; the dissection 
occurs usually at the bifurcation since atheromatous plaques are 
typically located there and may increase the risk for posttraumatic 
dissections.6 In our case, the dissection occurred at the 10 mm distal to 
the bifurcation, at the middle cervical segment of the internal carotid 
artery.

Neuroimaging plays an essential role in the diagnosis of CAD. 
Cranial CT is the primary diagnostic tool for severe head trauma. It is 
able to show skull base fracture, which is commonly associated with 
traumatic CAD in children.8 Air extending along the carotid canal 
was shown to predict injury of the ICA with a sensitivity of 60% and 
specificity of 67%.4 Head and neck CT angiography was reported to 
be as sensitive as MR Angiography in detecting CAD.9 However; its 
use in children is limited due to effect of ionizing radiation on the 
developing brain and radiosensitive structures like the eye lens.10 We 
also with our case did not performed CT angiography due to these 
side effects. There was occipital bone fracture but the skull base 
was intact. Although there is cervical segment internal carotid artery 
dissection, there was no cervical spine fracture present either. The 
pathophysiology of the cervical CAD in our case is probably due to 
hypermobility of the neck with the head and stretching of the cervical 
segment of the artery.11,12

Conventional angiography is stated to be the diagnostic gold- 
standard in diagnosing CAD.3,6 There are specific angiographic 
findings in CAD: (1) identification of intimal flaps and double lumen, 
(2) aneurysmal pouch formation, (3) occlusion often tapering with 
a flame-shape appearance.13 However, similar to CT angiography; 
conventional angiography is not a choice of diagnostic tool in 
paediatric population. It is difficult to access vascular structures in 
children, and there is exposure to high doses of ionizing radiation. 
Therefore, MR and MR Angiography is the choice of diagnostic tool 
especially for the paediatric population.14

In MR and MR Angiography, there are several diagnostic findings 
presented in literature that points out pediatric traumatic CAD.13 There 
may be absence of the normal flow void or altered luminal signal 
intensity and narrowing of the arterial lumen with hematoma within 
the arterial wall.13 Fat saturated, non-contrast T1-weighted MR images 
of both head and neck is used to detect the diagnostic intramural 
hematoma. MR Angiography also shows a tapered narrowing or 
occlusion of the dissected vessel.7 It is also helpful to determine the 
age of the thrombosis and therefore a guide to start the anticoagulation 
treatment or not.7 Our results also confirmed the high sensitivity of 
combined MRI and MRA in diagnosing paediatric traumatic CAD. 
We have also detected narrowing of the cervical carotid artery in 
TOF MR Angiography images. We were also able to detect the acute 

phase of the infarction and start the therapy immediately. However, 
MR Angiography gives limited information in cases with intracranial 
dissection and posterior circulation pathologies. Therefore; 
conventional angiography should be performed for such cases.6

The dilemma is still present for the algorithm of the treatment for 
children with CAD. The first step of the treatment is prevention of 
thromboembolism via antiplatelet and/or anticoagulation medications. 
It is recommended that antiplatelet agents can be administered in those 
patients with asymptomatic dissections, while anticoagulation therapy 
for those with symptomatic cerebral ischemia related to the CAD 7. 
There is no consensus on the duration of the anticoagulation therapy, 
some administers for three months 7; some for only 2 weeks.15,16 In our 
case, we have administered the anticoagulation therapy only for two 
weeks, because hemiparesis almost recovered within one week, and 
we continued with antiplatelet treatment for three months. In literature, 
it is recommended that for cases with prolonged symtomps or re-
infarction despite of the treatment, interventional or microsurgical 
revascularization is the choice of treatment.17

Conclusion
Traumatic CAD is one of the most common “preventable” cause 

of paediatric acute cerebral infarction and may be associated with 
high morbidity and long-term neurological sequelae. Unfortunately, 
CAD is diagnosed after onset of focal neurological symptoms such 
as hemiparesis. Physicians should keep in mind the possibility of the 
traumatic CAD in children with head and neck trauma especially with 
history of acute acceleration/deceleration or rotational forces due to 
the unique biomechanical properties. One should suspect CAD if 
there is skull base fracture with air inclusions extending along the 
course of the carotid canal. Similarly, fat saturated, non-contrast 
T1-weighted MR images of both head and neck could be helpful to 
detect the intramural hematoma. Awareness of these findings should 
increase the detection rate of these potentially devastating vascular 
complications in paediatric head and neck trauma.
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