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Abstract

Thrombi, or clots, often occlude proximal segments of the cerebral arterial circulation in acute 

ischemic stroke. Thromboembolic occlusion or thrombi superimposed on atherosclerotic plaque 

are the principal focus of acute stroke therapies such as thrombolysis or thrombectomy. We review 

the imaging characteristics of thrombi on multimodal CT and MRI, angiography and 

ultrasonography, summarizing recent studies that facilitate therapeutic decision-making from these 

noninvasive studies. Information about the location, size and imaging characteristics can be 

ascertained using these techniques. Imaging findings in relation to occlusive thrombus have been 

correlated with clot pathology, response to therapeutic interventions, and clinical outcome. 

Diagnostic evaluation of occlusive thrombi on noninvasive studies now constitutes an integral 

component of acute stroke management.

Introduction

Thrombolysis, the dissolution of thrombi in the arterial supply to the brain, is the focus of 

treatment for acute ischemic stroke. Due to limited recanalization success with intravenous 

thrombolysis, endovascular thrombectomy has been developed to help open such occluded 

arterial segments. Findings indicative of an occlusive thrombus or therapeutic target are 

often evident on initial imaging studies acquired during triage of an acute ischemic stroke 

patient. Hyperdense vessels on CT and segmental signal abnormalities on various MRI 

sequences may indicate the presence of clot in a major cerebral artery. At the earliest stages 

of ischemic stroke, such vessel findings may be the only abnormality on an imaging study as 

the parenchymal or tissue changes may be unapparent or nonexistent. Imaging findings 

suggestive of an occlusive thrombus may facilitate triage when a differential diagnosis is 

uncertain or alternatively, confirm the need to consider endovascular options when 

persistent occlusion is noted.

Current use of various imaging studies in stroke, including multimodal CT or MRI, 

conventional or digital subtraction angiography (DSA) and ultrasonography, has peeked 

interest in understanding the implications of thrombi visualized with these diagnostic 

modalities. Furthermore, the absence of such findings may be seen even when an occlusion 

is ultimately diagnosed on DSA. The specific appearance, including location, size and 

imaging characteristics are therefore important to consider. Additionally, recent correlation 
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with pathology results, response to therapeutic interventions and bearing on ultimate clinical 

outcomes is important as these findings are increasingly noted on routine studies.

Rapid treatment of thrombus in acute stroke patients is of great importance. “Door to needle 

time” has been a focal point in many emergency departments. One study determined that if 

the artery can be completely opened within the first few hours after symptom onset, good 

outcome is highly likely.(1) Therefore, rapid and efficient imaging improves the likelihood 

of good clinical outcomes in patients suffering from acute stroke.

We provide a comprehensive review of the various imaging findings related to occlusive 

thrombus on acute stroke diagnostic tests currently used in routine clinical practice. We 

focus on six thrombus-related factors of note: location, size or extent, imaging signal 

characteristics, imaging/pathological correlation, response to revascularization, and clinical 

outcome.

Location

An acute thrombus in an intracranial artery usually demonstrates high density when 

compared to an unaffected vessel or unaffected areas of the same vessel. The usual 

nomenclature is to use the term hyperdense followed by the artery affected. For example 

when the hyperdense vessel is the middle cerebral artery, it is termed the hyperdense middle 

cerebral artery sign (HMCAS, Figure 1).(2) The hyperdense internal carotid artery sign 

(HICAS) has been determined to be highly specific (100%) and have a high predictive value 

(100%) for distal internal carotid artery thrombus on CTA. The HMCAS on non-contrast CT 

(NCCT) is one of the best studied of the clot-imaging techniques and is characterized as a 

hyperdense tubular area within the expected course of a cerebral artery. This hyperdensity is 

most likely a result of densely packed red blood cells within organized thrombus.(3)

Hyperdense vessels located more proximal within the arterial tree are associated with more 

severe neurological deficits due to their placing a greater volume of brain tissue at risk. Even 

location within the MCA (proximal or distal) has different implications, as does the 

hyperdense internal carotid artery sign (HICAS). Isolated M2 occlusions have a higher rate 

of revascularization in comparison to patients with M1 occlusions (82.1% vs 60%). In 

addition, those in the M2 occlusion group had a favorable outcome (mRS scale= 0 to 2) in 

40.7% of cases vs 33.3% of cases for the M1 occlusion group and a 90-day mortality rate of 

25.9% in the M2 group vs 32.9% in the M1 group.(4) Patients with the HICAS had more 

severe initial neurological deficit, poorer prognosis, and worse outcome despite 

thrombolytic therapy.(5)

Hyperdense vessels signs can also be found in the posterior circulation, and the hyperdense 

basilar artery sign on NCCT has been determined to be an accurate predictor of basilar 

artery thrombosis and short- and long-term outcomes. In fact, one study determined that the 

hyperdense basilar artery sign had 71% sensitivity, 98% specificity, 94% accuracy, 83% 

positive predictive value, and 95% negative predictive value for basilar artery occlusions.(6) 

However, it has been noted that identification of the hyperdense basilar artery sign is 

challenging because the artery is imaged in cross section as it runs along the ventral surface 

of the pons, and there is no other artery to compare it to.(7)
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Although the hyperdense artery signs reveal good specificity for imaging thrombus, their 

sensitivity is lower, as not all occlusive thrombi are of the requisite density. Thus one of the 

most accurate means of localizing an occlusive thrombus is computed tomography 

angiography (CTA), which provides valuable information on status of large cervical and 

intracranial arteries. In addition to locating the occlusion site, CTA can help show arterial 

dissection, determine clot length, and grade collateral blood flow.(8) It has been determined 

that compared with conventional catheter-based angiography, CTA can help detect the 

presence of a filling defect in the vessel caused by true arterial thrombosis with 89% 

sensitivity.(8) Also, while CTA can show thrombi in intracranial vessels, it also has the 

ability to detect thrombosis of the vertebrobasilar system more clearly than NCCT.(8)

MRI can also be of use in determining the location of occlusive thrombi. Cerebrospinal fluid 

appears on T2* GRE imaging as high signal in the circle of Willis and provides a stark 

contrast to the dark flow void and the very low signal intensity caused by blooming artifact 

(BA) within thrombi.(2) The BA is caused by deoxyhemoglobin, which causes 

inhomogeneities in local magnetic field and hence signal loss on T2*sequences and its 

presence has a high sensitivity and specificity in the identification of acute thrombotic 

occlusions in the large vessels at the base of the brain such as the middle cerebral artery M1 

segment.

Magnetic resonance angiography (MRA) is helpful for revealing the location and extent of 

occlusive thrombus. The two most commonly used methods are time-of-flight (TOF) MRA 

and contrast-enhanced (CE) MRA.(2) In a study where TOF MRA was used to differentiate 

between total occlusions and near occlusions of the internal carotid artery, it correctly 

depicted 92% of total occlusions and 100% of near total occlusions.(9) For the M1 segment 

of the MCA, it has been noted that MRA can show the occlusion quite well. However, distal 

clots are not well visualized on MRA.(10)

Catheter angiography is the most effective means of evaluating the cerebral vessels for 

arterial stenosis, dissection, and vasculopathy, with vasculitis, or occult lesions, and to 

provide information about collateral flow and perfusion status.(11) In acute stroke, catheter 

angiography is used to confirm and characterize the location of occlusive thrombus prior to 

endovascular thrombolyis or thrombectomy device deployment, and is considered the gold 

standard for defining the location of proximal occlusions and corresponding collaterals.(12) 

By traversing the occlusion with the micro catheter for injection distally, one can document 

the extent of occlusion.(12),(13)

Transcranial Color-Coded Doppler imaging (TCCD) is an emerging application of TCD 

technology, which allows for the visualization of the arteries at the base of the brain. 

Occlusive thrombus can be visualized when present in the circle of Willis as a vessel section 

without a characteristic back and forth flow just proximal to the occlusion. Rating scales 

have been determined to characterize vessels on TCD. The thrombolysis in brain ischemia 

(TIBI) transcranial Doppler flow grades is able to predict clinical severity, early recovery, 

and mortality in patients treated with intravenous tissue plasminogen activator.(14)
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Size

Size, or clot burden, is an important factor as larger clots have been associated with poor 

response to therapy. Many of the modalities used for detecting the presence of occlusive 

thrombus, such as the hyperdense artery sign, can also be used to describe thrombotic 

burden.(5) Another consideration in determining clot burden is the vessel segment in which 

thrombus is imaged. For example more proximal occlusions as seen by the HICAS likely 

indicated thrombi of large in size than a proximal M1 HMCAS, which in turn is larger in 

size than an M2 HMCAS. Thus, length of acute occlusive thrombus on imaging will always 

need to be evaluated relative to the vessel segment involved.

Thrombus length as determined by vessel segment hyperdensity can be accurately measured 

using NCCT if the slice thickness is between 1.25mm and 2.5mm rather than the mores 

standard 5mm.(15) Information regarding length of thrombus in acute stroke can help 

predict who may benefit less from IV thrombolysis as thrombus length is greater than 8mm 

is associated with poor recanalization.(16)

CTA is can be used to determine clot burden, with increasing length measurements 

associated with worse recanalization.(17) On CTA, the clot will appear as an area of 

moderate density within the vessel segment in which there is no contrast present. The 

proximal face of the clot will be very well demarcated on the contrast-enhanced study, yet 

the distal end of the thrombus may be less clear. To get the best results 3-dimentional 

reconstruction of the vascular tree may be needed. Distal flow to a major occlusion may 

depend on the presence of collaterals and the ability of CTA to measure clot length may be 

compromised when collaterals are not present. Newer technologies such as 4D CTA may 

better define intracranial thrombus burden in comparison to CTA.(18) Information on length 

of occlusive thrombus may be of value in predicting response to particular therapies and in 

the future may be a means of allocating treatment options.

Clot burden can be measured using the BA found on MRI GRE sequences. Data on the 

prognostic value for the presence of BA as a surrogate for outcomes after arterial 

recanalization is mixed. Adding measures of clot burden based on extent of BA on GRE 

using new reproducible semiquantitative scores may help in assessing thrombi for response 

to therapy and long-term outcomes after intravenous thrombolysis.(19)

Imaging Characteristics

Results of studies reporting on the ability of hyperdense artery sign on NCCT to detecting 

occlusive thrombus have been variable. Most studies have shown that the HMCAS has a low 

sensitivity for detection of MCA occlusion when compared to catheter angiography, with 

detection rates of 26-47%. This low sensitivity can be explained by two factors: variable 

composition of thrombi and spatial resolution of standard NCCT.(20) The relative 

composition of thrombi will be addressed later in the discussion of clot pathology. Spatial 

resolution can be overcome by using thinner imaging slice propocols.(20) The thin-slice 

NCCT method allows for better contrast in density between occlusive thrombus and tissue 

than thick-slices would because of diminished volume averaging effects.(15)
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Another aspect of evaluating arteries for hyperdensity is the ability to compare the relative 

density of occluded vessel to the contralateral vessel or a segment of non-occluded vessel. 

Density is measured using a Hounsfield unit (HU) scale of relative density in comparison to 

air (-1000 HU) and bone (1000 HU). Density of non-occluded blood vessels is in the range 

of 40-43 (mean 41.3) HU whereas occlusive thrombus is in the range of 47-61 (mean 54.0) 

HU.(21) Another means of identifying HMCAS is comparison of density in HU of affected 

side compared to the similar vessel on the unaffected side. A ratio of ≥ 1.2 was associated 

with HMCAS. (21) Relative density of occlusive thrombus is an important variable, which 

may have an effect on outcome. Factors influencing the density of occlusive thrombus may 

relate to histopathology, location, and size.

Compared to NCCT, CTA generally has thinner slices, allowing for more accurate 

localization of structures, including occlusive thrombus. In addition, by including CTA in an 

acute stroke evaluation, potential embolic source and plaque burden at the origins of the 

internal carotid arteries can be determined.(22) CTA has 100% accuracy in diagnosing total 

versus near occlusions of the internal carotid artery.(13) While CTA has high sensitivity for 

detecting occlusion of the internal carotid artery or proximal MCA, it has low specificity or 

at least a high false positive rate and low inter-rater reliability for more distal occlusions. 

This has become evident in clinical trials using CTA based identification of arterial 

occlusion determined locally but then adjudicated centrally.

MRI sequences can be used, as a lack of arterial flow void at the base of the brain on T2-

weighted MRI may be indicative of an intracranial occlusion.(23) A clot would have altered 

signal intensity that is different from the normal dark flow void that is consequence of fast 

flowing blood. T2* shortening takes place in an acute clot because of the magnetic 

susceptibility differences that occur from intracellular deoxyhemoglobin.(24) This creates a 

non-uniform magnetic field and a quick dephasing of proton spins occurs, resulting in a loss 

of signal that is observed on T2*-susceptibility-weighted images, often referred to as GRE 

blooming artifact (BA).(24) T2*-weighted GRE MRI, a susceptibility-based sequence, is an 

integral part of any MRI-based acute stroke protocols as it is at least as sensitive and specific 

as NCCT in identifying intracerebral hemorrhage.(24),(25)

Just like the hyperdense vessel sign on CT, GRE BA is highly specific for acute arterial 

occlusions in acute stroke patients.(26) BA is defined as an area of hypointensity (signal 

loss) in the potion of the vessel containing thrombus, often distorting the margins of the 

vessel.(27) Presence of BA can provide information on location and extent of a clot as well 

as a reflection of red blood cell content.(27) A limitation of BA in assessing occlusive 

thrombus is its decreased sensitivity in distal arterial segments.(12) BA may be noted in 

about half of patients presenting to an academic medical center for acute stroke who are 

selected for endovascular therapy, just as half of patients in this cohort imaged with CT 

demonstrated the HMCAS on NCCT.(27)

Susceptibility-weighted imaging (SWI) is a relatively new fully velocity-compensated high 

resolution, three-dimensional GRE sequence that uses filtered-phase information and 

magnitude to create new sources of contrast. It differs from spin attenuation, T1, T2, and 

T2* by offering a unique contrast. It is currently possible to image the entire brain using 
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SWI in about four minutes.(10) Since thrombi contain deoxyhemoglobin, acute arterial 

thrombosis can be detected on SWI images by the hypointense susceptibility sign.(28) Given 

its recent introduction, the role of SWI in determining the location and extent of occlusive 

thrombus remains to be determined.(12),(29)

Evaluation of the interface between the clot and vessel is an interesting and evolving area of 

research.(30) This interface has been referred to as the “clotface” and has been categorized 

as “sharp or blurred” as well as “cutoff/meniscoid type, tram track, taper, and tandem” on 

catherter angiography.(31) (Figure 2) Sharp clot interface as well as tram track appearance 

were found to have more favorable outcomes in recanalization and outcome in one study. 

(31)

Transcranial Doppler (TCD) is a noninvasive, ultrasound technique used to measure cerebral 

blood flow velocity.(32) TCD uses 2 MHz (low frequency) pulsed sound waves to penetrate 

bone and visualize intracranial vessels.(11) Normal findings for the cerebral circulation is 

low-resistance flow within a target velocity range. A significant increase (greater than 30%) 

in the flow velocity may indicate stenosis, with an inverse relationship between 

angiographic residual lumen diameter and flow velocity.(33),(34) Alexandrov and colleagues 

have developed a method for locating occlusive thrombus using TCD.(35),(14) Blood flow 

proximal to occlusive thrombus causes vibrations to be transmitted through the clot and a 

waveform. Occluded vessels can be monitored with continuous TCD and the exact moment 

of recanalization can be determined. The Thrombolysis In Brain Ischemia (TIBI) score 

based on Doppler waveform is the most widely used for method for the assessment of 

thrombotic occlusion, initial hemodynamics and recanalization phenomena.(35),(14) 

Limitation of TCD include that it is operator dependent and limited to large arteries at the 

base of the brain and circle of Willis.

Pathology

Non-contrast CT (NCCT) is the most frequently used modality in evaluation of acute stroke 

as it can be performed quickly and can detect intracranial hemorrhage with high sensitivity 

and specificity.(36) In addition to ruling out hemorrhage, NCCT can help detect early signs 

of ischemia such as obscuration of gray-white interface.(37)

Experimental models support the histopathological correlations of thrombus imaging. In one 

experiment two different types of thrombi, erythrocyte-rich and fibrin-rich, were injected 

into the common carotid artery in swine.(38) MRI was then immediately performed and the 

erythrocyte component showed increased signal intensity on FLAIR and isointense signal 

intensity on T2*-weighted signals, whereas the fibrin-rich thrombus demonstrated 

isointensity on FLAIR and decreased signal intensity on T2*-weighted signals.(38) 

Erythrocyte-rich thrombi have also been shown to display higher attenuation values than 

platelet-rich thrombi on non-contrast CT.(15) Thus, using CT and MRI characteristics can 

help differentiate clot composition within thrombi.(38)

The underlying pathophysiological mechanism of vascular arterial occlusion in acute stroke 

is heterogeneous.(39) White thrombi are mostly composed of platelet components and fibrin 

whereas red thrombi are rich in trapped erythrocytes.(40) White thrombi have been found to 
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be more resistant to thrombolysis in comparison to red thrombi.(40) Histopathological 

analysis is not a definitive means of determining the origin of occlusive thrombus as both 

cardioembolic and arteriopathic etiologies have complex histological patterns that overlap 

and make differentiation difficult.(41) (Figure 3)

Response to Therapeutic Interventions

Response to intravenous thrombolytic therapy may depend on clot size characteristics such 

width and length. The largest pathological study measuring size of extracted clots found that 

emboli extracted from MCA occlusions were typically <3 mm in width, whereas clots 

retrieved from the ICA were typically 3 to 5 mm in width, yet could stretch up to 30 mm in 

length and measured.(41) This finding complements studies showing that the more distal the 

occlusion is located, the higher the likelihood of recanalization after administration of TPA, 

the probability of complete recanalization at 2 hours of treatment is 44%, 29%, and 10% in 

the distal MCA, proximal MCA, and terminal internal carotid artery, respectively.(4) 

Proximal site of occlusion reflects large size of thrombus and better response to intravenous 

thrombolysis.

MRI measures of clot size and length are also predictive of outcome after intravenous 

thrombolysis. A novel reproducible semiquantitative score, termed the T2*-Clot burden 

score was tested and compared to the CTA- Clot burden score, which has been shown to be 

a predictor of recanalization and functional outcome. The study found that T2*-Clot burden 

score was inversely associated with 24-hour recanalization and 3-month outcome 

proceeding IV thrombolysis.(42)

Intra-arterial interventions including embolectomy and the use of retrievable stents are 

emerging therapies, which target a subset of patient with occlusive thrombus in the larger 

arteries at the base of the brain. These types of interventional therapies do not have the same 

graded response to therapy seen with TPA based on location of occlusion. This may be a 

reflection of ease in accessing the more proximal vasculature, and difficulty in accessing 

very distal occlusion.(43)

Other clot-related factors that may affect response to therapy include density measured in 

Hounsfield units (HU) on NCCT. Density may be a reflection of clot composition as 

platelet/fibrin predominant thrombi contain few red cells and thus have lower HU counts in 

comparison to red cell-predominant clots, which are composed of more dense hemoglobin.

(44) Thrombus density on preintervention NCCT correlated with postintervention 

recanalization (measured by TICI grade) regardless of pharmacological (IV tPA r=0.69, IA 

tPA r=0.72, P<0.0001) or mechanical treatment (r=0.73, P<0.0001).(45) In this analysis clot 

density predicted recanalization whereas age, sex, baseline National Institute of Health 

Stroke Scale, treatment method, time to treatment, or clot volume did not. Another research 

group noted that successful recanalization was achieved in 79% of patients with the 

hyperdense vessel sign (33/42), but in only 36% (9/25) of patients without (p=0.001). (46)

The MRI equivalent to density on CT is the susceptibility vessel sign on T2*-weighted 

GRE, also known as blooming artifact, is found more frequently in patients with 

cardioembolic stroke, and is an independent predictor of recanalization.(47)
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Emerging Imaging Modalities

Information about occlusive thrombi can be obtained by evaluation of standard imaging 

modalities looking for subtle findings. On T2-weighted fluid attenuated inversion recovery 

(FLAIR) sequences, the suppression of cerebrospinal fluid signal makes it difficult to 

identify the occlusive thrombus from the absence of a flow void. Evaluation for the presence 

of high signal intensity on FLAIR MRI sequences can provide information about cerebral 

occlusion.(2) FLAIR vascular hyperintensity (FVH), a subtle finding,(23) is usually seen in 

the setting of acute ischemic stroke just proximal and distal to the occlusive thrombus. It is 

not a means of visualizing occlusive thrombus, but rather highlighting its presence by 

documenting the slowed flow just proximal and distal to the occlusion.(48),(49) Thus the 

occlusive thrombus will demonstrate an FVH gap, and the presence of FVH distally can 

provide important information on collateral flow.(50) (Figure 4)

Other techniques for analysis of acute intracranial thrombi include 4-dimensional (4D) CTA.

(18) The methodology of image acquisition includes non-contrast CT images of the head, 

near whole-brain CT perfusion (CTP), and craniocervical CTA on a 128-section multi-

detector CT scanner. 4D CTA is more sensitive to delayed contrast arrival and allows for 

better approximation of intracranial clot burden including better identification of the distal 

thrombus terminus.(18)

Imaging-Pathological Correlates

Imaging properties of acute occlusive thrombus correlate with pathological findings from 

retrieved fragments. The presence of the hyperdense artery sign and GRE blooming artifact 

on pre-embolectomy MR imaging were noted in a study of consecutive cases of successful 

clot fragment retrieval. Histopathological studies of retrieved clots in acute ischemic stroke 

had revealed three principal categories, (51) predominantly platelet and fibrin, 

predominantly red blood cell (RBC) rich or mixed. Furthermore methods of measuring the 

proportion of RBC content on pathological specimens have been described.(51) When 

comparing pre-retrieval imaging to histopathology, larger red blood cell (RBC) 

concentration was associated with the hyperdense MCA sign on CT and the blooming 

artifact on GRE MRI.(52)The absence of these neuroimaging findings was associated with 

fibrin-rich thrombi. The hyperdense MCA sign was seen in 100% of subjects with RBC-

dominant clots, in 67% of subjects with mixed (RBC and fibrin-rich) clots, and in just 20% 

of subjects with fibrin-rich clots. Similar results were found for the blooming artifact on 

GRE MRI where it was present in. 100% of subjects with RBC-rich clots, 63% of mixed 

clots, and only 22% of fibrin-rich clots.(27)

Conclusion

The neuroimaging of thrombi in acute stroke can be accurately and precisely evaluated via 

the use of non-contrast CT, CTA, FLAIR MR, T2*-weighted GRE and SWI MRI, MRA, 

catheter angiography, and TCD. Different imaging modalities can provide information on 

various aspects of the occlusive thrombus (Table 1).
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Imaging of the occlusions can give information on the location, size, and characteristics of 

the clot. In addition, imaging can give clues to the etiology of clots, response to therapy, and 

long term outcomes. While much data currently exists on the various imaging modalities 

used to diagnose thrombi in acute stroke, a more uniform and standardized procedure must 

be establish for radiologists and neurologists to follow. Having such a protocol would allow 

for more efficient analysis of patients with occlusive thrombi suffering from acute stroke.
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Figure 1. 
Figure A- Hyperdense MCA sign on noncontrast CT

Figure B- Demonstration of Clot on CTA with proximal and distal border outlined by 

contrast
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Figure 2. 
Figures A & B: Grading schemes used for contrast opacification and target lesion 

demarcation respectively

Figure C: Blurred Left MCA contrast opacification

Figure D: Sharp Cutoff Lesion in Right MCA

Figure E: Tandem Tram Track Lesion
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Figure 3. 
Figure A: Red blood cell-predominant thrombus retrieved from the middle cerebral artery 

during embolectomy

Figure B: Platelet and fibrin-predominant thrombus retrieved from the middle cerebral artery 

during embolectomy
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Figure 4. 
Gradient recall imaging (A) demonstrates blooming artifact within the right middle cerebral 

artery (arrow). Sluggish flow proximal to the clot (B) and distal to the clot through 

leptomeningeal collaterals (C) leads to vascular hyperintensity of Fluid Attenuation 

Inversion Recovery (FLAIR) sequences.
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Table 1

Summary of the various modalities used for thrombus imaging

Modality Characteristics

Non-contrast CT • Quickly performed

• Hyperdense MCA sign identified

• Hyperdense basilar artery sign identified

• Density (in HU) can be determined

CT • Uses thinner slices than noncontrast CT

• Useful for vertebrobasilar system

• Useful for internal carotid artery plaques

• Accurately detects clot length

GRE MRI • Helps to rule out hemorrhage and clearly identify occlusion

• Low intensity vessel signs in proximal MCA

• Blooming artifact identified

• Location and content of clot can be determined

FLAIR MRI • High intensity vessel signs

• Distinguishes between proximal MCA vs distal

• Discontinuity indicates thrombus

• FVH most often in Sylvian fissure

MRA • Useful for carotid bifurcation and intravascular thrombus

• Better for identifying occlusions of Ml segment of MCA, not distal

• Useful for clot location and burden, but not characteristics of clot composition

Catheter Angiography • Helps determine internal carotid artery occlusions

• Noninvasive (actually quite invasive) and sensitive

• Offers “in-situ” treatment

• Defines the location of proximal occlusions and corresponding collaterals

• Helps determine the starting point of an occlusion

TCD • Great bedside tool and continuous monitoring

• Useful in patients undergoing thrombolysis

• Can determine location of clot
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