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Traumatic pseudoaneurysm of the intracranial arteries is a devastating event leading to high mor-
tality. Its prevalence is rare, and associated with blunt or penetrating head injuries. Here, we de-
scribe a case of a 46-year-old woman who was transferred to our hospital following a stab-induced 
head trauma. Owing to multiple assaults by a sharp knife, the patient presented with an injured in-
tracranial internal carotid artery that formed dissecting pseudoaneurysms. Stupor mentality was 
noted, and brain computed tomography revealed traumatic subarachnoid hemorrhage, and intra-
cerebral hemorrhage in a “knife shape”. Diagnostic angiography showed an active extravasation in 
the middle cerebral artery and distal internal carotid artery with two pseudoaneurysms. Immedi-
ate trapping was planned, and embolization was performed with detachable coils. The patient was 
transferred to the operation room and emergent decompressive craniectomy with wide durotomy 
was performed. Unfortunately, the patient expired few days after the operation despite maximal 
neurocritical care. 

Keywords: Internal carotid artery dissection; Penetrating head injury; Pseudoaneurysm  

INTRODUCTION 

Trauma-related pseudoaneurysms of intracranial arteries are ex-
tremely rare, and are known to be associated with blunt or pene-
trating head injuries2). The reported prevalence of traumatic cere-
brovascular injury is 0.8% among all traumatic brain injury (TBI) 
patients10). The clinical presentation shows a wide range of signs 
and symptoms, including headache, loss of consciousness, altered 
mentality, and subarachnoid hemorrhage (SAH) in brain com-
puted tomography (CT), and such neurological deficits may ap-
pear either immediately, or months to years later1). Due to the 
aforementioned reasons, surgeons sometimes fail to identify vas-
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cular injury in TBI patients, which can lead to devastating results. 
Therefore, in a case of TBI with an accompanying vascular injury, 
care and attention is needed to avoid poor prognosis. 

Here, we describe a rare case of a woman presenting with a 
stab-induced penetrating injury to her cranium; she was assaulted 
by a sharp knife that directly injured her intracranial internal ca-
rotid artery (ICA) and led to the formation of dissecting pseudo-
aneurysms. 

CASE REPORT 

A 46-year-old female visited emergency center (Korea Univer-
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sity Guro Hospital) after a stab-induced head trauma. According 
to eyewitness evidence, one man diagnosed with schizophrenia 
stabbed the patient with a knife several times. On admission, she 
was in a stupor and had seven stab wounds on her face, head, and 
neck (Fig. 1). Initial Glasgow coma scale (GCS) was 6 
(E1V1M4). 

She was intubated and her facial bleeding was controlled with 

simple sutures and compression. Subsequent brain CT revealed 
traumatic intracerebral hemorrhage (ICH) and SAH mainly on 
the left hemisphere. Comminuted skull fracture was shown in a 
temporal lesion and cerebral artery injury was suspected (Fig. 2). 
We noted a chance of the knife piercing the temporal hemisphere 
and injuring the circle of Willis. 

In our hospital, the interventional suite is adjacent to the emer-

Fig. 1. Seven stab injuries are noted: (1) right lower eyelid, (2) left posterior triangle of lateral neck, (3) frontal, (4) lower temporal, (5) upper 
temporal, (6) parietal, and (7) occipital area of head, respectively.

Fig. 2. Initial brain CT reveals left temporal bone fracture, SAH on both sylvian fissures, IVH in the third ventricle, and traumatic “knife-shaped” 
ICH in the left hemisphere (A). Bone setting of the brain CT presents a comminuted skull fracture of the left temporal bone of the size of the 
knife (B).
CT, computed tomography; SAH, subarachnoid hemorrhage; IVH, intraventricular hemorrhage; ICH, intracerebral hematoma.
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gency center and she was transferred to the interventional suite 
immediately. The femoral artery was punctured within 10 min-
utes after CT evaluation. 

First, diagnostic angiography was performed (Fig. 3). A 7 Fr 
sheath and 5 Fr guide catheter (Glidecath Headhunter 1; Terumo, 
Somerset, NJ) was inserted into the right ICA. Angiograms re-
vealed collateral blood flow running from the right to left via the 
anterior communicating artery. With left common carotid artery 
(CCA) angiography, the left ICA was not observed. ICA dissec-
tion and occlusion was suspected. 

After diagnostic angiography, we inserted an intermediate cath-
eter (Envoy Distal Access; DePuy Synthes, Raynham, MA) into 

the left ICA and attempted angiography again. Angiograms 
showed an active extravasation in the left first segment of the mid-
dle cerebral artery (MCA) and distal ICA. Multiple pseudoaneu-
rysms were noted. 

Considering that an emergent decompressive craniectomy 
should be performed due to malignant brain swelling with in-
creased intracranial pressure (IICP), immediate trapping of left 
ICA was planned. A microcatheter (Prowler Select Plus; Codman, 
Raynham, MA) with a microwire (Synchro-2; Stryker, Fremont, 
CA) was advanced to the left distal ICA. In total, 6 EA detachable 
coils were embolized. We also added 33% cyanoacrylate glue for 
additional hemostasis to the embolized coils. On the final angio-

Fig. 3. Right ICA angiogram reveals normal vasculature of the right intracerebral arteries. Collateral blood flows from the right to left hemisphere 
through the A-comm artery (A). Left CCA angiogram shows preservation of all the ECA branches except STA. However, the ICA is not visible 
on the proximal portion and we suspect ICA injury somewhere in the distal part (B).
ICA, internal carotid artery; A-comm, anterior communicating; CCA, common carotid artery; STA, superficial temporal artery.
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gram, no evidence of acute extravasation was noted (Fig. 4). The 
whole procedural time (puncture to closure) was 48 minutes. 

She was transferred to the operation room and general anesthe-
sia was induced. Emergent decompressive craniectomy with wide 
durotomy was performed. However, the skin incision was made 
40 minutes after closing the femoral puncture site. In operation 
findings, severe brain swelling was observed and intraparenchy-
mal hematoma was noted. Wide craniectomy with ICH removal 
was rapidly carried out. Duroplasty with artificial dura was fol-
lowed and closure of skin was performed after the closed suction 
system was placed (Fig. 5). Postoperatively, she was comatose, 
and both her pupils were dilated and fixed. Despite intensive neu-

rocritical care, she expired 3 days after operation. 

DISCUSSION 

Penetrating injuries to the cranium are devastating events which 
result in high rates of mortality and morbidity5). Initial GCS score 
and head trauma severity are important prognostic factors4). When 
a patient experiences IICP, emergent decompression is readily nec-
essary. Moreover, if a cerebral arterial injury was accompanied, it 
would be a greater challenge for the surgeon to manage it. A hasty 
craniotomy without managing vessel injury might worsen the situ-
ation, and therefore, an integrated approach combining surgical 

Fig. 4. Left ICA angiogram notes that two large pseudoaneurysms were formed in the anterior and lateral directions (A). An intermediate 
catheter was inserted into the left ICA and a microcatheter was navigated to the traumatic pseudoaneurysm. Six coils were embolized in the 
pseudoaneurysm as well as in the distal ICA (B). During the final angiography, no leakage of contrast was noted (C).
ICA, internal carotid artery.
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and endovascular treatment is needed, particularly in cases of ICA 
dissection with pseudoaneurysm, as in this report. 

A majority of the traumatic intracranial aneurysms have been 
reported as a result of direct vascular injury secondary to penetrat-
ing injury or comminuted skull fracture7,8). Blunt-trauma-related 
pseudoaneurysms rarely form as a result of shearing forces causing 
torsion and overstretching of the arteries at the time of trauma7,8), 
though the frequency of the cause of traumatic aneurysms may 
depend on local factors3). 

In this case, the direct penetrating injury dissected the distal 
ICA and tore the vessel lumen. Histologically, trauma-related an-
eurysms have been categorized as true, false, and dissecting aneu-
rysms2). Among these types, false aneurysms resulting from the 
destruction of three layers of the vessel wall are induced primarily 
by head trauma. Traumatic “pseudo- or false aneurysms” are con-
sequently formed, which are thought to be sensitive to rupture 
compared to true aneurysms. 

Traumatic aneurysms should be suspected in cases of acute 
neurological deterioration following a penetrating head injury, 
and patients should undergo immediate CT scanning9). If the scan 
demonstrates SAH in a pattern suggestive of aneurysmal SAH, an 
angiogram should follow to identify any vascular injury7,8). In this 
case, the CT feature was quite different from that of usual aneu-
rysmal SAH. Comminuted skull fracture of temporal bone was 
observed, and ICH was presented at the skull base in a “knife 
shape” with accompanying SAH. At the tip of the knife, the circle 
of Willis was located and we could easily identify the intracranial 
vascular injury. As expected, distal ICA was dissected, and imme-
diate trapping was followed. 

Unfortunately, decompressive craniectomy was delayed almost 
two hours because of vascular interventional therapies, and the 
transfer from the interventional suite to the operation room. In 
terms of neurointensive care, a hybrid operation setting might re-
duce delays6); in this case, the delays might have worsened the pa-
tient’s neurological status. Therefore, we believe that interdisci-
plinary approaches and hybrid preparation would have otherwise, 
led to the patient’s survival, and are recommended in such cases of 
TBI with accompanying vascular injuries. 

CONCLUSION 

Here, we describe a rare case of a woman presenting with a 
stab-induced penetrating injury to her cranium; she was assaulted 
by a sharp knife that directly injured her intracranial ICA and led 
to the formation of dissecting pseudoaneurysms. Left ICA trap-
ping with coil embolization and followed decompressive craniec-
tomy was immediately performed, however, the patient was ex-
pired few days later. 

NOTES 
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Fig. 5. Decompressive craniectomy with wide durotomy was followed (A). Postoperative brain CT reveals a black brain with severe brain 
swellings (B).
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