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Trauma to the head and neck region can have serious consequences for vital organs such as the
brain, and injuries to blood vessels can cause permanent neurological damage or even death. Thus,
prompt treatment of head and neck vessels is crucial. Although the level of evidence is moderate, an
increasing amount of research indicates that endovascular treatments can be a viable alternative to
traditional surgery or medical management. Embolization or reconstructive endovascular proce-
dures can significantly improve patient outcomes. This article provides an overview of various endo-
vascular options available for specific clinical scenarios, along with examples of cases in which they
were employed.

Index terms Brain Injuries, Traumatic; Cerebrovascular Trauma; Neck Injuries;
Craniocerebral Trauma; Endovascular Procedures; Radiology, Interventional
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Fig. 1. A57-year-old female presented with altered mental status after a fall.

A. Follow-up CT angiography demonstrates focal dissection (arrow) at the left paraclinoid ICA which is not
evident on the initial CT.

B. Initial angiography with left ICA injection confirms a dissecting aneurysm originating from the paracli-
noid segment (arrow), along with a daughter sac-like bulge (arrowhead) that potentially represents a weak-
ened arterial wall. These findings necessitates endovascular treatment to mitigate the risk of rupture and
subsequent subarachnoid hemorrhage.

C. Stent-assisted coiling was performed to reconstruct the injury under dual antiplatelet treatment. Double
stents (arrowheads) were used to stabilize the dissection, while two loosely packed coils (arrow) were in-
tended to alleviate intralesional pressure.

D. The three-week follow-up MR angiography shows stable complete occlusion of the dissecting aneurysm
(arrow) and no significant stenosis in the stent.

ICA =internal carotid artery
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Fig. 2. An 8-year-old child sustained a motor vehicle accident.

A. The initial noncontrast CT reveals extensive subarachnoid hemorrhage in the posterior fossa.

B. Initial digital subtraction angiography reveals a pseudoaneurysm at the right proximal V4 segment.

C. Multiple detachable coils (arrowheads) occluded the injured segment, as confirmed on injection angiog-
raphy of the ipsilateral vertebral artery before the detachment of the last coil (arrow, coil marker in a micro-
catheter)

D. The contralateral vertebral artery exhibits preserved flow to the anterior spinal artery (arrow) and ade-
quate occlusion (arrowheads) of the injured segment.

https://doi.org/10.3348/jksr.2023.0034 797
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Fig. 3. Delayed TICA formation.

A, B. The initial CT angiography (A) suggestes the presence of dissection (arrowheads), while the follow-up
CTA (B) 2 days after (A) confirms the diagnosis of TICA (arrows) located at the left V4 segment and PICA.

C. Following a careful injection of contrast material, digital subtraction angiography demonstrates a lobu-
lated TICA (arrowheads) located at the junction of the left V4 segment and PICA.

D. Stent-assisted coiling resulted in the formation of a coil mass within the pseudoaneurysm (arrowheads),
effectively sealing the TICA while preserving the parent arteries. Additionally, a neck-bridging stent was de-
ployed from the left V4 to the PICA (arrows). Securely placing the stent over the proximal PICA shielded the
medullary segments of the PICA from blockage by the coil mass. This prevented the occurrence of potential
lateral medullary syndrome.

PICA = posterior inferior cerebellar artery, TICA = traumatic intracranial aneurysms
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Fig. 4. 32-year-old male sustained a penetrating neck injury and subsequent pseudoaneurysm.

A. CT shows penetrating neck injury (arrowheads) by a sharp object at the level of the hyoid bone.

B. An irregular pseudoaneurysm is observed in the swollen left sublingual space (arrow).

C. Two truncated branches of the left facial artery (arrowheads) identified on the initial digital subtraction angiography prompted further
selective angiography with a microcatheter.

D. After occlusion of the superior truncated branch with a few fiber coils, a microcatheter injection (arrow) reveals a pseudoaneurysm (ar-
rowheads) originating from the submental artery.

E. The pseudoaneurysm was effectively cleared using multiple pushable fiber coils, and the patient had an uneventful recovery.
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Fig. 5. Following a pedestrian versus motor vehicle accident, a 55-year-old male experienced ongoing epistaxis despite attempts to stop
the bleeding.

A. Initial CT angiography identifies a site of localized bleeding in the left nasal cavity (arrow).

B. Early arterial angiography reveals no signs of hemorrhage.

C. Later-phase images reveal multiple sites of bleeding (arrowheads).

D. The left internal maxillary artery was accessed with a microcatheter, followed by embolization of the vessel using coarse gelatin sponge
particles measuring 2-4 mm in size.

E. Post-embolization angiography verified successful hemostasis of the hemorrhagic foci.

F. In the same patient, a pseudoaneurysm (arrowhead) of the middle meningeal artery (arrows) is observed on contralateral external ca-
rotid artery injection. Considering the risk of occluding the ophthalmic artery through dangerous anastomoses, three fiber coils (one de-
tachable, the other two pushable) were used (box) to obliterate the lesion rather than liquid embolic material. This case underscores the
significance of detecting concurrent vascular injuries.
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Fig. 6. A 65-year-old female presented with debilitating left ophthalmodynia two weeks after a slip-and-fall. Preprocedural MR angiogra-
phy confirmed the diagnosis of direct CCF.

A. Stent-graft insertion was attempted, but due to vascular tortuosity, the stent-graft (arrowheads) could not cross the carotid siphon. The
left superior ophthalmic vein was engorged (arrow).

B. Two 6-Fr guiding catheters were positioned at the left internal carotid artery and left internal jugular vein near the ipsilateral inferior
petrosal sinus. The tip of a transvenous microcatheter is visible at the superior ophthalmic vein (black arrow), while another transarterial
intravenous microcatheter has crossed the fistula point and its tip is now located in the left cavernous sinus (white arrow). A compliant
balloon catheter has been partially inflated to prevent any potential coil herniation (arrowheads).

C. The coil frame (arrows) was created using multiple detachable coils, while the inflated compliant balloon (arrowhead) protected the
fistula point to prevent possible herniation of the coil mass.

D. Within the parent artery, a protruding coil loop was observed (arrows), which was then stabilized by the insertion of a stent (arrow-
heads) to preserve vessel patency.

E, F. Unsubtracted (E) and subtracted (F). Postprocedural angiography demonstrate successful complete reconstructive repair of the CCF.
CCF = carotid-cavernous fistula
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