
R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 5 1 4 – 2 5 1 8  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Endovascular management of giant post-traumatic 

pseudoaneurysm in cavernous sinus: A case 

report 

✩ 

Nguyen Huynh Nhat Tuan, MD, Le Van Khoa, MD, Nguyen Van Tien Bao, MD 

∗, 
Pham Dang Tu, MD, Le Van Phuoc, PhD 

Department of Radiology, Cho Ray Hospital, 201B Nguyen Chi Thanh, Ward 12, District 5, Ho Chi Minh, Vietnam 

a r t i c l e i n f o 

Article history: 

Received 16 March 2023 

Accepted 12 April 2023 

Keywords: 

Pseudoaneurysm of cavernous 

carotid artery 

Coils embolization 

Ballon-test 

Epistaxis 

Parent artery occlusion 

a b s t r a c t 

A 20-year-old male was admitted with the history of a traumatic head injury after traf- 

fic accident. The physical examination revealed blurred vision, swelling of the right face, 

and minor epistaxis. CT and MRI findings revealed a giant pseudoaneurysm of cavernous 

carotid artery. The patient was enrolled endovascular coils embolization of the internal 

carotid artery. After the procedure, the patient recovered well. Endovascular treatment is 

an effective therapy in cavernous carotid pseudoaneurysm. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background 

Cavernous carotid aneurysms are relatively rare, accounting
for 9% of intracranial aneurysms [1] , in which trauma
is a common cause. Most post-traumatic aneurysms
cases are pseudoaneurysms, therefore, the risk of rup-
ture is not anticipated and treated promptly. We describe
a case of giant post-traumatic internal carotid pseudoa-
neurysm, which is successfully treated with endovascular
intervention. 
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Case description 

A 20-year-old man presented with a history of 10-month of
motorbike accident, maxillofacial trauma and medical treat-
ment. A month ago, he started to suffer from blurred vision in
his right eye, swelling in right face, and he experienced epis-
taxis which was quickly limited in severity and duration. He
had no history of seizures and headaches. His CT scan shows
a pseudoaneurysm in the right internal carotid artery, and the
patient was advised to hospitalize for treatment. 
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Fig. 1 – MRI revealed a giant pseudoaneurysm of the right internal carotid artery in cavernous sinus, 40 × 25 mm in size, 
with partial thrombus surrounded by a heterogeneous density soft tissue in the right pterygopalatine fossa, spreading to 

temporal fossa, 86 ×57mm in size, non-contrast enhancement, which was likely a solid fluid collection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Physical examination reported 3/5 acuity vision in right eye
and without extremities paralysis. The patient’s hemoglobin
level was 152 g/L. Cranial CT scan showed the signs of frac-
tures in the roof of the orbit, the sphenoidal sinus, ethmoidal
plate and maxillary sinus. MRI revealed a giant pseudoa-
neurysm of the right internal carotid artery in cavernous sinus
( Fig. 1 ). 

DSA showed a giant pseudoaneurysm of the right carotid
artery in cavernous sinus, spreading to right sphenoidal sinus,
sized 40 ×20 mm, with right cavernous carotid fistula to infe-
rior petrosal sinus. It also included the sign of irregular right
cavernous carotid artery stenosis, which is likely due to post-
traumatic dissection ( Fig. 2 ). 

The patient was enrolled in balloon test. He was lo-
cally anesthetized and kept awake during the procedure. The
Guider Softif 8F (Boston) was placed in the internal right
carotid artery, put Micro-balloon Scepter C and the balloon
was inflated to occlude this artery. Image examination of ver-
tebral artery and left internal carotid artery demonstrated a
good anastomosis through posterior communicating artery
and anterior communicating artery. The patient presented no
clinical signs and symptoms during the balloon pumping pro-
cess within 30 minutes ( Fig. 3 ). 

The team proceeded to selectively insert microcatheter Px-
slim and microwire Transend 0.014 into the pseudoaneurysm
and 8 coils (Ruby coil, Target coil) to occlude the right exter-
nal carotid artery at the level of the pseudoaneurysm, under-
neath the origins of ophthalmic artery. Examination showed
complete occlusion of the pseudoaneurysm and the external
carotid artery. The angiography of the left vertebral artery and
the left external carotid artery revealed good collateral the
right hemisphere through the anterior and posterior commu-
nicating branches ( Fig. 4 ). 

Discussion 

In general, the injury rate of cerebral vessel after head trauma
is low, about 1.2%-2.7% [2] . However, according to Biffl [3] , in
careful examination, 25% of patients with blunt trauma of face
and head, fractures of facial bone have internal carotid in-
jury . Moreover, in developing countries in Asian such as Viet-
Nam, the high rate of traffic accident, especially motorbike ac-
cidents, leads to the increase of vessel damages in cavernous
sinus area. 

The main types of post-traumatic internal carotid artery
injury include dissection, stenosis, thrombosis, direct fistula
of cavernous carotid artery and pseudoaneurysm [4] . In gen-
eral, pseudoaneurysm in cavernous carotid with arteriove-
nous fistula is relatively rare. 

Unlike true aneurysms, which contain three layers of blood
vessels, pseudoaneurysms are formed due to the partial rup-
ture of the vessels and formation of a hematoma surrounded
by perivascular tissue. Blood causes inflammatory in sur-
rounded tissue and forms a fibrous layer which develops into
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Fig. 2 – DSA angiography of the right internal carotid artery: revealed giant cavernous sinus pseudoaneurysm (blue arrow), 
with arteriovenous fistula in the cavernous sinus draining to the inferior petrosal venous sinus (red arrow) and severe 
arterial stenosis of the internal carotid artery at the level of the pseudoaneurysm (yellow arrow). 

Fig. 3 – Balloon test. Angiography of the left internal carotid artery (A) and the left vertebral artery showed good circulation 

through anterior and posterior communicating branches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

endothelial layer. However, because of the continuous impact
of the pulsating force, pseudoaneurysms tend to increase in
size, the fibrous vascular layer becomes weak and fragile. 

Epistaxis is a common clinical symptom, caused by the
rupture of pseudoaneurysms into sphenoid sinus, which can
occur a few days to months after trauma. The severities vary
from minor, intermittent, self-limited in amount and dura-
tion; to large extent causing unstable hemodynamic. Most
nosebleed cases due to aneurysm in cavernous sinus are of-
ten more difficult to control than the one caused by the
other etiologies [ 5 ]. In some cases, a vast aneurysm can cause
mass effect, compressing cranial nerves, which lead to pto-
sis, diplopia, or paranesthesia along the path of V nerve. Most
cavernous aneurysms are often located in epidural areas, so
they rarely cause subarachnoid hemorrhage. However, the rate
of subarachnoid hemorrhage can occur in 0.2%-0.4% of cases
[ 6 ], maybe due to large aneurysms with intradural compo-
nents. In addition, these intradural components can compress
the optic nerve, causing vision impairment, as in our clinical
case. 

The golden standard for diagnosis of post-traumatic cav-
ernous carotid aneurysms is still DSA with 99% specificity and
100% sensitivity [2] . However, with sensitivity approximately
99.7%, CT scan (16 or more probes) can be used in replacement
for diagnosis, treatment planning, as well as following-up af-
ter intervention. DSA is used for evaluation of connectivity of
Willis polygon through balloon-test. 

Our patient matched the radiology features of a post-
traumatic pseudoaneurysm such as (1) irregular wall, (2) diffi-
culty in identifying aneurysm neck (3) not origins at bifurca-
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Fig. 4 – (A) Partly coil occlusion in pseudoaneurysm. (B) Internal carotid coil occlusion at the level of pseudoaneurysm. 
Angiography of left internal carotid artery (C), left vertebral artery (D) after intervention noted good circulation to the right 
hemisphere. Right common carotid artery angiogram. (E) Showed complete occlusion of the artery containing 
pseudoaneurysm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tion site (4) contrast deposition in late phase in the aneurysm
[ 5 ]. 

The special feature of this patient is that the surrounding
part of the pseudoaneurysm is a massive mass of mixed tissue
and solid fluid, which spreads to the nasal cavity, temporal
fossa, causing swelling in the patient’s face. This can be the
result of prolonged obstruction of the sinus catheter [ 7 ]. 

Post-traumatic brain aneurysm is a potentially life-
threatening lesion, with the mortality rate up to 50% in the
case of ruptured aneurysms [ 8 ], so surgery or endovascular
intervention are always required. Depending on the specific
case, the treatment options may be conservative or embolized
of the artery containing aneurysm. Evaluating the function
of Wilis circulation by balloon-test determines the choice of
treatment. If the patient fails to pass the test (poor anastomo-
sis or clinical symptoms presence), his artery with aneurysm
needs to be preserved by selective embolization coils; flow-
modified stent or revascularization by artery bypass graft
surgery. If the patient can pass the balloon-test, surgical lig-
ation or artery embolization with coils or balloon can be per-
formed. 

The rate of cerebral ischemic complications in internal
carotid ligation surgery is reported to be rather high, approx-
imately 41% [ 9 ]. Combination with bypass surgery can reduce
the risk rate to 14.6%. It is ability to conduct superficial tem-
poral artery – middle cerebral artery bypass surgery (low flow
bridge) or external carotid – middle cerebral artery bypass
surgery with the radial artery or saphenous vein graft (high
flow bridge) 

Despite lack of case control research comparing surgery
and intervention in treatment of post-traumatic cavernous
carotid aneurysms, the rate of morbidity and mortality of in-
travascular intervention is lower in numerous studies [2] . En-
dovascular techniques include coils, detachable balloon, cover
stent, and flow-modifying stent. Currently there is no re-
search with sufficient sample size to determine which method
is optimal, the choice depends on the patient’s state, char-
acteristics of the aneurysm and experience of individual
center. 

Selective pseudoaneurysm embolization with coil or stent-
supportive coil is effective, however, placing coil in acute pseu-
doaneurysm poses high risk of rupture [ 10–12 ]. Struffert de-
scribed 2 cases in which placed coils drifted from pseudoa-
neurysm to nasal peduncle after intervention [ 13 ]. This is ex-
plained by the author that post-traumatic pseudoaneurysms
lack full layers like aneurysm, so placing coils into pseudoa-
neurysm can exert force to surrounding tissue, leading to wide
extension of the pseudoaneurysm into the sinuses. Moreover,
in our patient’s circumstance with a giant pseudoaneurysm,
the usage of coils to selectively occlude the pseudoaneurysm
is costly, and the possibility of mass effect after embolization
is high. 
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There are many reports of the effectiveness of stent graft
in treatment of post-traumatic cavernous carotid pseudoa-
neurysms [ 14 ]. In general, the use of stent graft in intracra-
nial segment often presents obstacles because stent is large,
rigid, and often difficult to inflate in the tortuous vascu-
lar segment. Ruiz – Juretscheke describes the usage of 2-3
stents overlapping to effectively flow-modified occlude pseu-
doaneurysm [ 15 ]. Currently, some authors use flow-modified
stent in post-traumatic carotid pseudoaneurysm treatment
[ 16 ]. However, pseudoaneurysms are often not immediately
blocked and may take several weeks, leading to the possibility
of rupture. Another limitation of stent usage is the necessity
of prolonged antiplatelet therapy and cost is also an issue in
developing countries. 

Parent artery occlusion can be used with detached balloons
or coils. This method is acceptable in the case of giant pseu-
doaneurysm and the patient pass the balloon – test [ 17 ]. How-
ever, there are still 22% of patients passing the test and pro-
gressing to the complications after parent artery embolization
[ 18 ]. 

In our patient circumstance, we occluded internal carotid
at the level of aneurysm because (1) the artery at the level
of aneurysm showed the sign of serious stenosis, which can
be due to post-traumatic dissection, and may lead to ex-
tent dissection or thrombosis and artery occlusion, there-
fore, carrying artery conservation cannot be applied; (2) bal-
loon – test revealed the good circulation through anterior
and posterior communicating artery, no need for bypass
surgery. 

Conclusion 

For patient with history of head trauma, regardless of time,
once there are any abnormal sign and symptoms such as vi-
sion impairment, nasal bleeding, ptosis,... it is necessary to
determine if there is any cerebral vascular injury or not. En-
dovascular treatment is an effective and safe in the cases of
post-traumatic cranial artery pseudoaneurysm. 

Patient consent 

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
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