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INTRODUCTION 

A traumatic intracranial pseudoaneurysm (TIPA) is a rare 

disease in approximately 1% of patients with intracranial 

aneurysms3,8,13,15). Furthermore, the diagnosis and treatment 

of a TIPA may be difficult, and the disease is associated with 

high mortality and morbidity8,10). 

Previous studies on vascular surgical approaches for the 

treatment of TIPA mostly included stents and coils. Tan et 

al.12) reported the results of 12 cases of stent-assisted coil em-

bolization using a low-profile visualized intraluminal sup-
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Traumatic intracranial pseudoaneurysm (TIPA) is a very rare disease that is difficult to diagnose 
and treat and has high mortality and morbidity. Various treatment methods, such as microsur-
gery and endovascular treatment, have been proposed because TIPA accompanies traumatic 
brain injury. It is necessary to consider the location and characteristics of the TIPA and the pa-
tient's condition. According to previous reports regarding the endovascular treatment of TIPA, 
most cases were treated with stent-assisted coil embolization. Unlike previous studies, howev-
er, we would like to share our experience of two cases successfully treated by overlapping 
three closed-cell self-expandable stents without coils. 
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port stent (LVIS). All cases were successfully treated. There 

were two cases of multiple cerebral infarctions due to the 

complication from vasospasm, and another two from the re-

maining ten cases underwent retreatment due to recanaliza-

tion of the pseudoaneurysm. Mortality and morbidity rates 

were reported as 25% and 8.3%, respectively, and it showed 

that LVIS stent-assisted coiling is feasible for the treatment 

of traumatic internal carotid artery (ICA) pseudoaneurysms. 

We hope to share the successful experiences of using tri-

pled overlapping stents (TOS) for supraclinoid ICA traumat-

ic aneurysms, without coils, in two cases of head trauma. 
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The hematoma was successfully removed, and the patient 

stabilized. To check for the presence of a pseudoaneurysm, 

at postoperative day (POD) 14, follow-up CT angiography 

was performed (Fig. 2B). Because there was a change in the 

shape of the aneurysm compared with than on the previous 

scan, a pseudoaneurysm was diagnosed (Fig. 2A), and the 

following findings were obtained by transfemoral cerebral 

angiography (TFCA) regarding the treatment (Fig. 2C). 

Dual antiplatelet therapy was administered for 3 days, 

which was loaded on the day of the procedure. The pro-

cedure was performed under general anesthesia. A 6 Fr 

guiding catheter was placed in the ICA, and stenting was 

performed with the closed cell stent Enterprise 4 mm/23 

mm to include the proximal and distal healthy segments 

of the lesion, using a Prowler plus 45-degree microcatheter 

and synchro soft microwire. Using the wire where the stent 

was loaded, the microcatheter was placed (Fig. 3A), and two 

additional Enterprise 4 mm/23 mm stents were deployed by 

repeating the steps to perform the stent-in-a-stent technique 

for a total of three stents (Fig. 3B). The procedure was suc-

cessful (Fig. 3C), and the pseudoaneurysm on the left ICA 

angiogram was stagnated in a delay phase. The patient con-

tinued to receive dual antiplatelet therapy and was stable. 

Follow-up TFCA was performed 2 weeks, 1 month, and 6 

months after the procedure. The 2-week follow-up three-di-

mensional reconstruction image showed a change in the 

shape of the pseudoaneurysm, but with a decreased neck 

CASE REPORT 

1. Ethics Approval 
The study conformed to the ethical guidelines of the World 

Medical Association Declaration of Helsinki and was ap-

proved by the Institutional Review Board (IRB) of the rele-

vant institution. (IRB no. 2022-07-053)  

2. Case 1  
A 50-year-old patient suffered head trauma after a collision 

traffic accident from the posterior with an excavator. His 

Glasgow Coma Scale grading was E4, V4, and M6. Brain 

computed tomography (CT) in the emergency room showed 

subarachnoid hemorrhage (SAH), pneumocephalus, frac-

tures of the left orbital roof, left posterior ethmoid sinus roof, 

and sphenoid sinus roof, and a facial bone fracture. A left 

temporal bone fracture was also present 

The patient was treated in the intensive care unit, and 

he continued to be in a confused and irritable state. A vas-

cular evaluation was performed, and CT angiography was 

conducted on hospital day 1 (Fig. 1A-C). The left temporal 

contusion increased, and a left supraclinoid ICA aneurysm 

was found. There was no sign of herniation and coup injury 

was definitive, as a left temporal bone fracture was present. 

There was uncertainty regarding the left ICA pseudoaneu-

rysm on the scan; therefore, minimal invasive surgery for the 

catheterization of the hematoma was performed initially. 

Fig. 1. Computed tomography (CT) angiography was performed on hospital day 1. (A) On CT angiography (bone setting), air-fluid level is 
observed in the nasal sinus, and soft tissue swelling is observed in the left face (arrow). A temporal bone fracture is also observed (arrow-
head). (B) CT angiography shows suspected temporal lobe contusion. (C) On CT angiography (3-dimensional reconstruction view), a left 
supraclinoid internal carotid artery aneurysm (arrow) is found.
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(Fig. 4A), the 1-month follow-up scan showed a decreased 

size of pseudoaneurysm (Fig. 4B), and complete healing was 

confirmed on the 6-month follow-up scan (Fig. 4C). The pa-

tient was discharged at 3 months after surgery with a modi-

fied Rankin Scale (mRS) score of 1, and the patient returned 

to a normal lifestyle with a mRS score of 0 at the 6-month 

follow-up. 

3. Case 2 
A 57-year-old male individual with decreased consciousness 

was found next to a motorcycle and was admitted to the 

emergency room. His mental status was drowsy, and there 

was a contusion on the left part of the face. Brain CT showed 

diffuse SAH and intraventricular hemorrhage (Fig. 5A), as 

well as a left lateral orbital wall fracture (Fig. 5B), accom-

panied by multiple rib fractures. CT angiography showed a 

suspicious lesion (Fig. 5C); therefore, TFCA was performed 

(Fig. 6A, B). 

A supraclioid ICA dorsolateral area pseudoaneurysm was 

confirmed (Fig. 6A, B), and endovascular treatment was per-

formed. A 6 Fr Envoy catheter was placed in the ICA. Using 

a Prowler plus 45-degree microcatheter and synchro 2 mi-

Fig. 2. (A) On computed tomography (CT) angiography performed on the day of the injury, a saccular aneurysm is observed in the posteri-
or direction of the supraclinoid internal carotid artery (ICA) segment (arrow). (B) CT angiography performed 2 weeks after the injury. The 
aneurysm in the supraclinoid ICA segment has changed. It appears to present more of a broad base, and the height is lower (arrow). (C) 
On the left ICA on a transfemoral cerebral angiogram, a lateral posterior direction pseudoaneurysm is confirmed (arrow).

Fig. 3. Under general anesthesia, endovascular treatment was performed for the left supraclinoid internal carotid artery (ICA) pseudo-
aneurysm. (A) Using the wire where the stent was loaded, a microcatheter was placed through the deployed stent. (B) A native working 
projection shows the deployment of three stents, using the stent-in-a-stent technique. (C) Left ICA angiogram shows that the procedure 
was successful.
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crowire, the microcatheter was placed with the wire where 

the Enterprise stent 4 mm/16 mm, 4 mm/20 mm, 4 mm/30 

mm, which is a closed cell stent, was loaded. Then, by de-

ploying a stent within a stent, three stents were deployed 

together. 

There were no complications from the surgery. Dual anti-

platelet drugs were administered loading dose(clopidogrel 

300 mg and aspirin 300 mg) on the day of the procedure, 

followed by clopidogrel 75 mg and aspirin 100 mg daily.  

TFCA performed on a POD #24 showed only a very small 

sac (Fig. 7A), and total obliteration was confirmed on TFCA 

performed on POD #65 (Fig. 7B). 

DISCUSSION 

A traumatic brain aneurysm is a rare disease3,8,13,15). The 

prognosis of a traumatic aneurysm is determined by the se-

verity of the initial brain injury, treatment of the aneurysm, 

and the timing of the treatment. There are primarily two 

treatment methods reported, which are the surgical ap-

proach and endovascular treatment. 

Surgical treatments include direct clipping and parent 

artery occlusion with or without bypass. However, appropri-

ate treatment should be determined for each case, as direct 

clipping of pseudoaneurysms may not be feasible due to 

Fig. 4. (A) A 3-dimensional (3D) reconstruction image at a 2-week follow-up after the procedure shows a change in the shape and size of 
the pseudoaneurysm, although the neck is narrower (arrow). (B) A 1-month follow-up 3D reconstruction image shows a slight decrease 
in the size of the pseudoaneurysm (arrow). (C) A 6-month follow-up 3D reconstruction image shows complete healing (arrow).

Fig. 5. (A) Non-contrast brain computed tomography (CT) shows diffuse subarachnoid hemorrhage and intraventricular hemorrhage, and 
there is swelling of the left facial soft tissue. (B) Bone setting brain CT shows a left lateral orbital wall fracture (arrow). (C) CT angiogra-
phy performed for the suspected vascular injury shows a questionable lesion in the left distal internal carotid artery (arrow).
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the absence of a vascular wall1,4). Bleeding may occur during 

surgery from the vulnerability of the pseudowall6), which 

may involve surgical repair with microsurgical suturing4), 

and wrapping and clipping are sometimes performed4). 

Trapping is a definitive treatment for removing pseudoan-

eurysms, although to prevent issues with hypoperfusion, 

low-flow bypass is recommended for distal pseudoaneu-

rysm13) and high-flow bypass is recommended for ICA pseu-

doaneurysms7). However, for a traumatic injury, it is difficult 

to be certain that bypass treatments are appropriate due to 

the edema from traumatic brain injury itself. We reviewed 21 

cases of microsurgeries for intracranial pseudoaneurysms, 

excluding middle cerebral artery pseudoaneurysm cases, 

from the literature review by Zheng et al.16). Of these, four 

cases involved the supraclinoid ICA, one case had a mRS 

score of 3, and the rest had good outcomes. Among all the 

microsurgery cases, seven had mRS scores of 3 to 6 (33.33%), 

and there was one case of mortality (4.76%)16). 

Zheng et al.16) summarized a total of 63 cases of endovas-

cular treatment. Treatments included internal trapping or 

reconstructive treatment. Twenty-four cases were treated 

with coils, 14 with covered stents, and 14 with flow diverters. 

Of these, there was only one case treated with an overlap-

ping stent without a coil, similar to the two we have de-

scribed. There has been an increasing number of cases be-

ing treated with flow diverters after the introduction of this 

method, although its limitations include a rather short histo-

ry of use and an increased burden for the use of antiplatelet 

agents compared with the use of a typical stent. Moreover, a 

flow diverter is being used only for an unruptured aneurysm 

in South Korea, and therefore, it is unlikely to be used in cas-

es where bleeding is occurring. 

What is the treatment approach rationale for not using 

a coil in our cases? When assessing the category of a trau-

matic aneurysm, a pseudoaneurysm is the most common 

histologically5); this occurs when all three vascular walls are 

defective and form a hematoma2,5,8). Next is a mixed type, 

which starts as a true aneurysm but forms a false lumen 

from a rupture2,5,14). Therefore, the microcatheter used to 

place a coil or the coil itself may cause a rupture during the 

procedure due to the vulnerability of the pseudoaneurysm 

wall. Moreover, recurrence may occur from the flow pulsa-

tility that induces forces through the gap of the coil mass9). 

When using a coil, due to the characteristics of the disease, 

recurrence was common with reconstructive treatment. 

We believe that the absence of the immediate obliteration 

of the pseudoaneurysm, which is the limitation, can offset 

the advantage of not using a coil. An overlapped stent can 

change the blood flow in pseudoaneurysms and accelerate 

thrombosis within the aneurysm, thereby reconstructing the 

parent artery by inducing the development of a new interior 

following the stent. Unlike the flow diverter, where the artery 

is immediately occluded, there is a risk of re-hemorrhage for 

several weeks until complete occlusion2, and its limitation 

includes necessitating dual antiplatelet therapy. Therefore, 

the overlapped stent should be used with caution in cases of 

hemorrhagic pseudoaneurysms. 

The treatment strategy for case 1 was delayed treatment. 

First, the possibility of a traumatic aneurysm was high, al-

though there was an injury that could cause direct temporal 

Fig. 6. (A) Transfemoral cerebral angiography. A left internal carot-
id artery (ICA) angiogram (lateral projection) shows the pseudoan-
eurysm in the dorsal wall of the supraclinoid segment of the ICA 
(arrow). (B) Findings are observed in a 3-dimensional reconstruc-
tion (arrow).

Fig. 7. (A) A very small sac is observed (arrow) on 3-dimensional 
reconstruction transfemoral cerebral angiography (TFCA, per-
formed on day 24 after the procedure) of the left internal carotid 
artery. (B) Complete obliteration of the pseudoaneurysm is ob-
served (arrow) on TFCA performed on day 65 of the procedure.
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lobe contusion, and bleeding was also increasing. Therefore, 

it was difficult to take the risk of the immediate treatment 

and initiating antiplatelet therapy. It was also difficult to pre-

dict the impact of the brain edema from the trauma during 

craniotomy. If bleeding from the pseudoaneurysm was to 

be suppressed using a tamponade, there was a possibility 

for uncontrolled bleeding from a rapid reduction in pres-

sure during craniotomy. Therefore, craniotomy could not 

be considered. Hence, a burr hole catheter was inserted, 

and when more evidence for a traumatic pseudoaneurysm 

was obtained from follow-up tests and intracerebral hemor-

rhage had improved, treatment was initiated. There was no 

re-bleeding up to this time, bleeding from the brain contu-

sion was reduced, and the peak for brain edema had passed. 

Therefore, we believed this was a safe time point. We also 

found evidence that the patient had a traumatic pseudo-

aneurysm, as the form of the aneurysm changed across the 

treatment period. The pseudoaneurysm shape changed 

during the follow-up period, and while it appeared larger at 

2 weeks, the neck area was smaller and we determined that 

it was improving (Fig. 4A). The patient was stable, and there-

fore, we did not take the risk of performing additional pro-

cedures and followed up closely. At 6 months, we confirmed 

that pseudoaenurysm had healed 

(Fig. 4C). 

For untreated pseudoaneurysms, the rate of delayed rup-

ture is very high, at approximately 50%1), and it is important 

to follow up closely. The average time from the initial trau-

ma to aneurysm hemorrhage is approximately 21 days, and 

it is reported that the mortality rate is 50%8,11,14). We treated 

the first case within 21 days of the initial trauma. 

Unlike the first case, the treatment strategy for the second 

case was immediate treatment. This was because the trau-

ma was obvious and the characteristics of SAH suggested 

damage to the vessels. Therefore, we performed cerebral 

angiography and confirmed the lesion very early. Fortunate-

ly, hemorrhage in the intracerebral parenchyma was mini-

mal and the follow-up tests across several hours suggested 

that hemorrhage did not increase. Therefore, treatment 

was needed at the current status. Antiplatelet loading was 

initiated immediately, and while bleeding did not increase, 

vasospasm and infarction of the left frontal lobe and basal 

ganglia occurred from diffuse SAH on day 20 post-injury. 

Cane gait was possible through rehabilitation treatment. 

The patient was alert and while there was reduced cognitive 

function, it was improved such that communication was 

possible. 

CONCLUSION 

We report two cases of TIPA that were treated with TOS 

without coils. We chose delayed or immediate treatment 

based on the patient’s status, the treatments were successful 

and the prognoses were satisfactory. While these treatment 

methods are limited by delayed occlusion of the aneurysm, 

treatment with a coil may also not result in complete oblit-

eration of pseudoaneurysms or could frequently cause 

recurrence. Taking these into consideration, we believe the 

outcomes of our cases to be acceptable. Thus, when treating 

traumatic pseudoaneurysms with TOS, complete oblitera-

tion was achieved after from 2 to 6 months. 
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