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Introduction
The Carotid Web (CW) consists of an intraluminal 

projection of the carotid artery’s intima, forming either as 
a membrane or tissue fold, and may cause arterial lumen 
stenosis, disrupt blood flow patterns, leading to vascular 
embolic events such as a Cerebrovascular Accident (CVA).¹ 
The Carotid Web can be asymptomatic or symptomatic, 
with symptoms most often presenting as persistent 
cephalgia (headache). CW is a congenital anomaly of 
embryological development at the carotid bifurcation level. 
Currently, due to technological advances, CW is more 
easily diagnosed through the following diagnostic methods:  
Color Doppler Echocardiography (CDE), Computed 
Tomography Angiography (CTA), Magnetic Resonance 
Angiography (MRA) and Angiography (AGP). CDE is a 
highly accurate exam, demonstrating high sensitivity (94%) 
and specificity (92%). However, its positive and negative 
predictive values can be influenced by the disease’s low 
prevalence, making the exam highly reliant on a qualified, 
experienced examiner.4-10

Case Report
Patient P.F.A., a 33-year-old female, consulted a 

neurologist on December 6, 2023, with a primary complaint 
of intense, pulsating headaches, typically lasting long 
periods and predominantly affecting the left side of her 
head, suggesting possible vasospasm. Physical examination 
showed no apparent abnormalities, leading to a referral to a 
vascular surgeon for further investigation of possible vascular-
related headache. A Color Doppler exam of the bilateral 
carotid and vertebral arteries was performed, diagnosing 
a Carotid Web in the left carotid artery (Figure 1 and 7). 
Imaging revealed a focal, triangular thickening of the intimal-
media layer with parietal irregularities and a small fibrotic 
area within the intimal layer, where a thin, mobile membrane 
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was observed projecting into the lumen, intermittently 
contacting the vessel wall. The membrane’s proximal and 
distal ends were anchored in the internal carotid artery’s 
proximal segment (Figure 2 and Video 2), which maintained 
a normal diameter but showed slight bulging and altered 
flow patterns consistent with the characteristics of a 
Carotid Membrane. (Figure 3 and Video 2). Additionally, 
an anatomical variation related to the left vertebral artery, 
originating directly from the aortic arch was also observed 
in the CDE (Figure 7 and 8 and Video 1).

The carotid system on the right side showed normal 
calibers and preserved flows. 

Angiography (AGP) (Figure 12 and Video 3) confirmed the 
presence of the Carotid Web (CW), showing local flow pattern 
alterations without significant stenosis. Treatment options 
included clinical, open surgery and endovascular approaches 
with stent implantation, from which the patient decided on 
the endovascular therapeutic intervention with placement 
of a stent³ in the left carotid, supported by the justification of 
minimizing the risks for cerebrovascular events, which was 
performed without angioplasty, having no complications or 
other relevant findings. At the end of the procedure, a control 
AGP was performed, still intraoperative (Figure 13 and Video 5), 
where it was possible to note the absence of the aforementioned 
alterations, presenting only an episode of vasospasm. One 
month post-procedure, follow-up CDE confirmed that the stent 
was well-positioned at the site of the CW, with normal, low-
resistance anterograde flow and no abnormalities or structural 
changes (Figures 9, 10 and 11 and Video 4). At follow-ups one 
and five months later, the patient reported no recurrence of the 
pulsating headache experienced pre-intervention.

Literature Review
The Carotid Web has a 1-7%4 prevalence, representing up 

to 37% of cryptogenic ischemic CVAs, that is, of unidentified 
cause. It is responsible for thrombogenic hemodynamic 
changes distal to it, which can eventually cause embolization 
and consequent stroke.4 Histopathologically, this variation 
(CW) represents a form of fibromuscular dysplasia 
characterized by intimal fibroelastic hyperplasia in the 
vascular endothelium, which forms a triangular intraluminal 
projection, possibly resulting in stenosis, aneurysm, or arterial 
dissection, and being most commonly found in the renal 
and carotid arteries.6 In cases involving cervical arteries, 
typical symptoms include headache, vertigo, and pulsatile 
tinnitus, with presentation varying based on the CW pattern 
and degree of arterial narrowing. The carotid murmur may 
also be noted.6 As described in other cases, distinctive 
changes have been observed in various blood flow imaging 
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Figure 1 – Cross-section in two-dimensional mode showing a thin membrane 
crossing the lumen with insertion into the wall of the left proximal internal 
carotid artery.

Figure 2 – Longitudinal section in two-dimensional mode showing a triangular 
shape with a fibrosis point in the intimal layer where the thin membrane 
projecting into the lumen of the left proximal internal carotid artery is inserted.
WEB: Carotid Web; CIE: Left Internal Carotid; CCE: Left Common Carotid.

Figure 3 – Longitudinal section with color Doppler showing a thin membrane inside the lumen of the left proximal internal carotid artery. CIE: Left Internal Carotid;
CCE: Left Common Carotid; CEE: Left External Carotid; TS: Superior Thyroid.CEE: Left External Carotid; TS: Superior Thyroid.
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Figure 4 – Longitudinal section with spectral pulsed Doppler showing the anterograde flow pattern and no significant increase in velocity in the left proximal 
internal carotid artery. CIE: Left Internal Carotid.

Figure 5 – Longitudinal section with two-dimensional mode showing intimal thickening and slight bulging of the proximal left internal carotid artery wall. 
CIE: Left Internal Carotid; CCE: Left Common Carotid.
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Figure 6 – Longitudinal section with color Doppler showing the reverse flow division pattern through the presence of the membrane, and slight bulging of the 
proximal left internal carotid artery wall. CIE: Left Internal Carotid; CCE: Left Common Carotid; CEE: Left External Carotid.

Figure 7 – Cartographic drawing showing the site of the carotid web in the left carotid artery. CED: Right External Carotid; CID: Right Internal Carotid; CCD: Right 
Common Carotid; CIE: Left Internal Carotid; CCE: Left Common Carotid; CEE: Left External Carotid; TBC: Brachiocephalic Trunk.
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Figure 8 – Longitudinal section with convex transducer and color Doppler demonstrating the anatomical variation of the left vertebral artery origin in the aortic arch, 
and the origins of the other supra-aortic trunk vessels. TBC: Brachiocephalic Trunk; AVE: Left Vertebral Artery; ASCE: Left Subclavian Artery; CEE: Left External Carotid.

Figure 9 – Longitudinal section with color Doppler showing a patent stent and normal anterograde flow within the left distal common carotid artery, without 
abnormalities. CCE: Left Common Carotid.



Arq Bras Cardiol: Imagem cardiovasc. 2025;38(1):e20240080 6

Case Report

Teodoro et al.
Carotid Web

Figure 10 – Longitudinal section with color Doppler showing a patent stent and normal anterograde flow supporting the carotid web within the left proximal 
internal carotid artery, without abnormalities. CIE: Left Internal Carotid.

Figure 11 – Cartographic drawing showing the stent site in the left carotid artery. CED: Right External Carotid; CID: Right Internal Carotid; CCD: Right 
Common Carotid; CIE: Left Internal Carotid; CEE: Left External Carotid; CCE: Left Common Carotid; TBC: Brachiocephalic Trunk.
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Figure 12 – Preoperative AGP with carotid web (red and black arrow). Figure 13 – Trans-operative AGP of the carotid web stent (black arrow), with 
a slight final vasospasm (red arrow).

techniques, which may show a triangular isohypoechoic 
lesion that protrudes, with or without an accompanying 
membrane, appearing as a punctiform spicule, short or 
long trabeculae, or web-like structures seen in both axial 
and longitudinal ultrasound scans. At the same time, color-
coded Doppler typically reveals areas of turbulence and 
reduced flow velocities behind the membrane.5 Though 
often asymptomatic, this membrane can be redundant and 
mobile, causing hemodynamic disruptions that may exceed 
those associated with atherosclerotic disease.4 The main 
differential diagnosis should consider segmental carotid 
dissection. Therapeutic follow-up should be tailored to each 
patient, as no standardized treatment approach is widely 
accepted in clinical practice. One potential therapeutic 
strategy includes the use of anticoagulant or antiplatelet 
medications, recommended for both symptomatic and 
asymptomatic patients when the goal is to lower the risk of 
cerebrovascular events, combined with healthier lifestyle 
changes.6 In patients with a history of CVA, intervention in the 

affected carotid artery is recommended by the endovascular 
technique with stent3, or open surgery.

Remarks
The patient mentioned in this report did not experience 

thrombotic events, and her symptoms were limited to 
intense, pulsating, and persistent headaches. The diagnosis 
was established with Color Doppler Echocardiography (CDE), 
which detected structural changes, including a mobile and 
redundant membrane and alterations in the local flow 
pattern, later confirmed with Carotid Angiography.

Conclusion
CDE is a non-invasive and cost-effective method, 

comprising a valuable and accurate diagnostic tool for 
identifying the Carotid Web, and it plays an essential role in 
treatment planning, directly contributing to improved survival 
and quality of life for individuals with this condition.
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Video 1 – Longitudinal section with convex transducer and color Doppler 
demonstrating the anatomical variation of the left vertebral artery origin in the aortic 
arch, and the origins of the other supra-aortic trunk vessels. Em: https://abcimaging.
org/supplementary-material/2025/3801/2024_0080_video_01.mp4

Video 3 – Trans-operative AGP showing the intra-carotid web (Black arrow) 
and rarefaction of contrast at the site of blood turbulence (Red arrow). Em: 
https://abcimaging.org/supplementary-material/2025/3801/2024_0080_
video_03.mp4

Video 5 – Trans-operative AGP showing well positioned Wallstent Carotid/
Boston stent, with disappearance of the mobile membrane (Black 
arrow). Note the spasm induced by the presence of the stent - “rosary 
beads” aspect (Red arrow). Em: https://abcimaging.org/supplementary-
material/2025/3801/2024_0080_video_05.mp4

Video 2 – CDE showing the redundant membrane and flow alteration. Em: 
https://abcimaging.org/supplementary-material/2025/3801/2024_0080_
video_02.mp4

Video 4 – CDE showing normal flow in the stent. Em: https://abcimaging.org/
supplementary-material/2025/3801/2024_0080_video_04.mp4
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