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INTRODUCTION 

Most of the nasal bleeding or epistaxis after blunt trauma 

to the head is self-limited and the bleeding often comes 

from the lacerated nasal mucosa or injury of the 

sphenopalatine and anterior ethmoidal arteries.1 

Traumatic cavernous ICA pseudoaneurysm is a rare 

clinical incidence due to trauma to the head. If this 

condition is unrecognized, may lead to mortality. 

Managing this pseudoaneurysm with massive epistaxis is 

unique in clinical practice and differs from other causes 

of the epistaxis. Early diagnosis and treatment of the 

cavernous ICA pseudoaneurysm cannot be 

overemphasized. Carotid angiography is the gold 

standard test for confirmation of the diagnosis and also 

useful to determine the feasibility for endovascular 

therapy.2 Endovascular coil embolization or detachable 

balloon placement are good treatment options for safe 

and successful outcome for occluding the   cavernous 

ICA pseudoaneurysm with preservation of the parent 

artery. As this lesion is potentially hazardous for life, 

early detection and emergent endovascular treatment 

procedure is imperative. The clinician should give due 

importance for finding the anatomical location of the 

pseudoaneurysm and the timing of the treatment. The 

objective of this review article is to discuss details of the 

epidemiology, etiopathology, clinical presentations, 

investigations and current treatment of the cavernous ICA 

pseudoaneurysm.  

METHODS OF LITERATURE SEARCH 

Research articles regarding cavernous ICA 

pseudoaneurysm were searched through a multiple 
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approach. First, we conducted an online search of the 

PubMed, SCOPUS, Google Scholar and Medline 

database with the word cavernous part of internal carotid 

artery, pseudoaneurysm, massive epistaxis etiopathology, 

clinical presentations, investigations and current 

treatment of internal carotid pseudoaneurysm at the 

cavernous segment. The abstracts of the published article 

are identified by this search method and other articles 

were identified manually from the citations. This review 

article reviews the epidemiology, etiopathology, clinical 

presentations, diagnosis and current treatment of 

cavernous ICA pseudoaneurysm. This review article 

presents a baseline from where further prospective trials 

can be designed and help as a spur for further research in 

this clinical entity where not many studies are done. 

EPIDEMIOLOGY 

Epistaxis is usually found in otorhinolaryngological 

practice. Approximately 7 to 60% of the population 

experiences at least one episode of the epistaxis of 

varying severity in their life.3,4 Only 6% of the epistaxis 

patient needs immediate medical service and the severe 

intractable cases of the epistaxis are usually rare in 

clinical practice.5 Trauma and vascular abnormalities 

constitute for less than 5% of all the cases of epistaxis.6 

Although head injury is common cause for epistaxis, 

epistaxis due to traumatic pseudoaneurysm at cavernous 

ICA is uncommon. Rupture of the pseudoaneurysm at the 

cavernous part of the ICA can lead to massive epistaxis. 

Approximately 3 to 5% of all the intracranial 

pseudoaneurysm arises from the cavernous part of the 

ICA.7 In one case series (87 cases) of intra-cavernous 

aneurysm, trauma was found as a causative factor in 8% 

of the cases.8 This condition may result in mortality is 

unrecognized and untreated. Majority of this aneurysm 

are due to head trauma with mortality rate up to 50%.9 

ETIOPATHOLOGY 

Post-traumatic epistaxis may be due to injury of the Sino 

nasal mucosa, coagulopathy or structural problems but 

the severe of the epistaxis along with history of head 

injury or skull base fracture raise a high-level suspicion 

for vascular injury. The traumatic aneurysms in the brain 

are divided pathologically into true, false/pseudo and 

mixed types of aneurysms on the basis of the extent of 

vessel wall disruption. Localized luminal dilation because 

of the intimal injury, internal elastic layer and media 

cause a true saccular aneurysm. Traumatic 

pseudoaneurysm has injury to all the three layers leading 

formation of a false lumen, contained by adventitia.10 

Such type of the lesion may be symptom free or present 

after rupture due to carotid cavernous fistula. Less 

commonly, this lesion may show epistaxis from rupture 

of the aneurysm into disrupted sphenoid sinus which can 

be a life-threatening condition. This aneurysm is called 

pseudo or false aneurysm because it has no three-layer 

integrity of the true aneurysm. The traumatic aneurysm 

wall consists of thrombus and few extra-vascular tissues, 

this also enhances the risk of rupture.11 The massive 

epistaxis is occurred because of the erosion at the lateral 

wall of the sphenoid sinus in majority of the cases. The 

close association of the sphenoid sinus and intra-

cavernous ICA is well known and the cadaveric 

anatomical study showed ICA bulging into the sinus 

found in 71% of the cases.12 The bony wall covering the 

ICA is less than1 millimeter   in around 66% of the 

specimens and no bony wall in 4% of the cases and only 

covered by dura and sinus mucosa.12 The traumatic 

pseudoaneurysm or aneurysm may occur from shearing 

forces or hemorrhage in the wall of the artery which 

weakens it. The duration of the time which weakens the 

arterial wall may explain the delay of the 

pseudoaneurysm formation.13 

There are several mechanisms for explaining the 

formation of the pseudoaneurysm of ICA after blunt or 

penetrating injury. Tear at the intimal layer of the ICA 

can be augmented by dissection of blood, which finally 

leads to reduced blood flow and formation of thrombus in 

the lumen.13 The process of the arterial weakening is not 

sudden and the latent period between the trauma and 

onset of the epistaxis is often variable. This process can 

take days to years with average duration approximately 

three weeks (88% of cases).14 The pseudoaneurysm of the 

cavernous ICA is close proximity to the certain vital 

structures such as cranial nerves II, III, IV, V, VIth and 

also ophthalmic artery. 

CLINICAL PRESENTATIONS 

The characteristic presentation of the patients with post-

traumatic cavernous ICA pseudoaneurysm is massive 

epistaxis in the first minutes but it stops abruptly after 

loss of several hundreds of millimeters of blood. Some of 

these patients complain unilateral headache or upper and 

middle part of the facial paresthesia just prior to the onset 

of epistaxis. Massive nasal bleeding is usually preceded 

by one or multiple sentinels’ bleeds. So, a high index of 

suspicion is needed to confirm cavernous ICA 

pseudoaneurysm as a more serious cause of the nasal 

bleeding. Epistaxis often starts within one month of the 

head injury, but may be delayed up to years. 15 In this 

condition, epistaxis is massive and recurrent if the 

diagnosed and treatment is late. Patient of cavernous ICA 

pseudoaneurysm often present classical findings of 

massive epistaxis, orbital fracture and proptosis with 

unilateral blindness (Figure 1).16 Early attentions to this 

triad can give diagnosis of cavernous ICA 

pseudoaneurysm as the cause of the massive epistaxis so 

that early intervention can be started. Post-traumatic 

pseudoaneurysm of the ICA causes epistaxis often within 

three weeks after initial injury (88%); however, massive 

epistaxis may be delayed by months or years.17 Early 

episode of epistaxis is typically is not as severe but in 

recurrent episodes, the nasal bleeding is more severe. The 

initial epistaxis may not be impressive and so the 

diagnosis and treatment may be delayed. In all of the 

cases except one in our study, the diagnoses were made 
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only after massive epistaxis. The explanation for delayed 

massive epistaxis is by the time required for traumatic 

event to weaken the ICA wall and the pulsatile pressure 

to erode via the intact bony wall of the sphenoid sinus.18 

Rarely the pseudoaneurysm of the cervical ICA rupture 

into the posterior part of the nasopharynx and eustachian 

tube. Delayed recurrent or massive epistaxis after head 

injury should alert the clinician for possibility of the post-

traumatic cavernous ICA pseudoaneurysm. This 

pseudoaneurysm may expand medially and leads to 

torrential bleeding from the nose. 

 

Figure 1: A patient of cavernous ICA 

pseudoaneurysm presenting with proptosis and 

blindness in left eye. 

INVESTIGATIONS 

It is often difficult to distinguish the blood in the 

sphenoid sinus which may confuse with origin of blood 

either result of craniofacial trauma from a 

pseudoaneurysm of cavernous ICA. Computed 

tomography (CT) scan remains the ideal imaging to see 

the fracture in the sphenoid sinus (Figure 2). Magnetic 

resonance imaging (MRI) has been considered as a 

diagnostic modality for the pseudoaneurysm protruding 

into the sphenoid sinus.19 However, CT and MRI may 

mislead the diagnosis in approximately 27% of the cases 

where the pseudoaneurysm is confused with intra-

cerebral hematoma or tumor.20 The definitive diagnosis is 

done by angiography revealing the out pouching, contrast 

filled sac by pseudoaneurysm from the ICA (Figure 3). 

The pseudoaneurysm often arises from infraclinoid part 

proximal to the ophthalmic artery and may enlarge to a 

size which enter and occupy inside the sphenoid sinus 

and even posterior ethmoid sinuses. The size and shape of 

the cavernous ICA pseudoaneurysm may change with 

time by propagation and disintegration of the thrombus 

inside the arterial lumen. So, head injury patient showing 

fractures of the sphenoid sinus and massive epistaxis 

must be evaluated immediately to rule out traumatic 

pseudoaneurysm. When patient with the head injury 

showing fractures of the sphenoid sinus without epistaxis, 

carotid angiography should be deferred for 2 to 3 weeks. 

If the first angiographic findings are normal, repeat 

epistaxis should prompt a second angiographic 

assessment. The chance of the traumatic pseudoaneurysm 

is very high as 40-60% occurs after late hemorrhage.21 

 

Figure 2: CT scan of the head fracture of the sphenoid 

sinus and protrusion of the cavernous ICA 

pseudoaneurysm into the sphenoid sinus. 

 

Figure 3: CT angiography of out pouching of the 

pseudoaneurysm of the cavernous ICA into the 

sphenoid sinus. 

TREATMENT 

The active epistaxis is often managed by anterior and 

posterior nasal packing along with securing to airway.22 

In case of severe blood loss, blood transfusion should be 

done for compensating massive blood loss.23 Vaseline 

gauze mesh or merocele are used for anterior nasal pack 

whereas Foley catheters may be used for posterior nasal 

pack. Then the treatment of exact etiology such as the 

pseudoaneurysm at the cavernous ICA should be done 

immediately. The treatment can be divided into occlusive 

and reconstructive. Occlusive approach includes ligation 

of the parent artery by surgical method or by 

endovascular technique. Reconstructive approach 

includes microsurgical clip application, coil embolization 

with or without vascular reconstruction, flow diverting 

devices or use of the liquid embolic agents. There are 

several approaches for treatment of the traumatic 

pseudoaneurysm at cavernous ICA including sacrificing 

the parent vessel. These approaches include surgical such 

as clipping, wrapping, trapping and carotid ligation or 

endovascular coil (Figure 4). Sacrificing the parent artery 
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is not tolerated by the patient and may result in 

hypoperfusion of the brain and leads to ischemia. Flow 

diverters are an excellent method for treating complex 

giant aneurysm where the conventional techniques have 

failed.24 Flow diverters help to improve with an 

obliteration rate of 60-80% with morbidity of 10.44% 

(9.9-15.2%) and mortality of 6.86 (2.3-9.2%).25 However, 

in developing countries, the cost of endovascular 

treatment is 5-6 times that of the microsurgical bypass. 

This is an important limitation for endovascular 

technique and surgical method remains the main stay of 

the treatment as in index case.26  

 

Figure 4: Endovascular coiling of the ruptured 

pseudoaneurysm of the cavernous ICA. 

A patient of cavernous ICA pseudoaneurysm persisting 

for 7 to 10 days after head injury is an ideal candidate for 

the stent placement. However, one study recommended 

that endovascular occlusion of the traumatic 

pseudoaneurysm is best achieved in the sub-acute phase 

of the pseudoaneurysm after stabilization and maturity of 

the pseudoaneurysm wall.27 One study reported that 

approximately 21% of the complications after 

endovascular stent treatment are stroke and subclavian 

artery dissection. Approximately 45% occlusion rate was 

found in that study reduced to 5% in patients treated by 

thrombotic agents.28 Clopidogrel and aspirin are used 

after endovascular stent implant showing other 

hemorrhagic chances. In case of occlusion of the ICA 

lumen, an occlusion tolerance test is done with help of 

the first detachable balloon. By systemic heparinization, 

the lumen of the artery is occluded by the detachable 

inflated balloon at the level of the pseudoaneurysm. 

Proper neurological assessment such as motor, sensory, 

speech and memory should be done at the time of the 

arterial occlusion for 40 to 60 minutes. Blood pressure is 

maintained in normal range during the test. 

The rate of the stroke in patients those undergo abrupt 

carotid ligation has been documented to be 26% whereas 

rate of the stroke in patients those undergo balloon 

occlusion test is only around 3%.29 In another study 

approximately 5 to 20% of the patients those pass the 

balloon occlusion test result in infarction after permanent 

occlusion in the affected carotid artery.30 The 

endovascular occlusion of the ICA by using coils may 

also give rise to risk of the thromboembolic stroke 

because of the slow flow of the blood along the 

incompletely occluded artery.31 However, the 

endovascular occlusion of the cavernous ICA 

pseudoaneurysm with preservation of the parent artery is 

presently the favored technique. A saccular aneurysm 

with a small neck is usually embolized with coils. The 

detachable coils and balloons have a risk of dislodgement 

through the fragile wall of the pseudoaneurysm.31 The 

bony wall of the sphenoid sinus may give further support 

to nest of coils which kept in the cavernous ICA 

pseudoaneurysm.31 The latent time between the injury 

and treatment will permit to mature of the walls of the 

pseudoaneurysm with fibroblastic elements, so it 

provides support for the coil mesh.32, 33 

CONCLUSION 

Traumatic cavernous ICA pseudoaneurysm causing 

massive epistaxis is an uncommon sequel to head injury. 

It should be anticipated in patients with triad such as 

history of the head trauma, unilateral blindness and 

delayed onset massive epistaxis. The high mortality in 

this case is due to inadequate diagnosis and improper 

treatment. The diagnosis may be delayed because of the 

latency period between the head trauma and epistaxis. A 

high index of suspicion and exact treatment are needed 

for successful outcome of these patients. Epistaxis should 

be treated immediately by nasal packing and the 

diagnosis is confirmed by the angiography at the earliest 

time. The definitive treatment options include trapping, 

occlusion by balloon and cervical carotid ligation 

depending on the expertise and resources available. The 

treatment must be done earliest in order to prevent 

mortality. 
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