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Background: Intraluminal thrombus (ILT) of the cervical arteries is an uncommon finding that can lead to acute or recurrent ischemic 
stroke. Currently, antithrombotic therapy in the form of antiplatelet and/or anticoagulation is considered the mainstay of treatment, but 
evidence of which one has a better outcome is lacking.
Methods: A retrospective cohort study included 28 patients diagnosed with acute stroke or transient ischemic attack with ILT of the 
extracranial arteries from 2013 to 2022. The primary efficacy outcome was assessed as recurrent stroke, and the primary safety 
outcome was assessed as hemorrhagic complications. Secondary outcomes were assessed as the resolution of thrombi by CT 
angiography (CTA) and clinical improvement by the Modified Rankin Scale (mRS) and NIH Stroke Scale (NIHSS).
Results: Out of 28 patients, more than half (57.1%; n = 16) were males with a mean age of 57.8 ± 9.5 years and an average BMI of 
26.9 ± 4.5 kg/m2. As initial treatment, twenty-four patients received anticoagulation and four received antiplatelet agents. Recurrent 
strokes were found in four patients (14.29%), and all were initially treated with anticoagulation. One patient in the anticoagulation 
group had a significant retroperitoneal hemorrhage. None of the patients in the antiplatelets group had a recurrent stroke or bleeding 
event. Initial treatment with antiplatelet agents significantly improved the NIHSS on day 7 (P = 0.017). A significant improvement in 
NIHSS on day 90 was observed in the anticoagulant group (P = 0.011). In the follow-up CTA performed on 24 patients, 18 (75%) 
showed complete resolution (3 out of 3 (100%) in the antiplatelet group and 15 out of 21 (71.43%) in the anticoagulant group).
Conclusion: Initial treatment with anticoagulants improves neurologic outcomes in patients with ILT-induced acute ischemic stroke 
but carries the risk of recurrent stroke and bleeding. However, initial treatment with dual antiplatelet agents appears to have 
comparable efficacy without sequelae, particularly in atherosclerosis-induced ILT.
Keywords: stroke, free-floating thrombus, intraluminal thrombus, Intraluminal clot, doughnut sign, antithrombotic, anticoagulation, 
antiplatelet agents, stroke in Saudi Arabia

Introduction
Intraluminal thrombus (ILT) is an infrequent finding that can lead to an acute or recurrent ischemic stroke. It is defined as an 
elongated thrombus attached to the arterial wall with circumferential blood flow at its most distal aspect and cyclical motion 
relating to cardiac cycles.1 Hence, it is sometimes referred to as a free-floating thrombus (FFT).2 ILT is also known as 
intraluminal clot,3,4 intraluminal non-occlusive thrombus,5 and the doughnut sign.6 ILT is commonly seen in the cervical arteries, 
such as the common carotid artery, internal carotid artery (ICA), and vertebral artery, but can also occur in the intracranial 
segments and other extra cervical arteries, such as the arch of the aorta, the brachiocephalic artery, and the subclavian artery.2,7 
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The prevalence of ILT among patients with acute stroke or transient ischemic attack (TIA) is around 3.2%, according to recent 
studies using computed tomography angiography (CTA).2 ILT is more common in men than women, with a ratio of 2:1.1,8 It has 
different overlapping pathologies with differing clinical implications.1 The most common etiology is a complication of an 
atherosclerotic or ulcerated plaque. Other medical and multifactorial conditions include hypercoagulability, autoimmune 
diseases, carotid artery aneurysm, dissection, cardiogenic embolism, cancer, and trauma.8,9 ILT can be readily detected with 
color Doppler studies and confirmed, if necessary, with a contrast-enhanced examination (computed tomography or magnetic 
resonance imaging).8,10,11 Due to the high risk of recurrent stroke and lack of evidence to direct appropriate treatment for ILT, its 
management is considered a therapeutic challenge and remains poorly defined.3,4

Several case series have reported different treatment modalities, including medical, surgical, and endovascular treatments. 
However, there have been no randomized controlled trials comparing medical (antiplatelet and/or anticoagulant) and 
interventional treatments (Carotid endarterectomy (CEA), endovascular treatment).12,13 Bhatti et al, in their review article, 
included 145 cases and concluded that there was no clear superiority between medical and surgical management for ILT of the 
carotid artery.1 Furthermore, Ferrero et al reviewed 16 cases of ILT of the ICA. They could not conclude that early surgery is 
superior to temporary anticoagulation and/or delayed intervention because of the absence of a comparison group.9 Although 
the best treatment strategy has yet to be determined, medical management with antithrombotic is currently the standard of 
care.8 Medical management may include a single antiplatelet (SAPT), dual antiplatelet (DAPT), anticoagulation, or 
a combination of antiplatelet and anticoagulation. Despite the agreement on antithrombotic as the medical treatment strategy 
in some studies, diverse antithrombotic approaches were used, yet which approach is the best is still unknown.3,4,14,15

Therefore, we aimed to evaluate the efficacy and safety outcomes of various antithrombotic strategies for ischemic 
stroke or TIA secondary to ILT of the extracranial cerebral arteries in our center. We retrospectively analyzed our data 
and compared our results with the published literature.

Method
Study Design and Setting
This was a single-center retrospective cohort study conducted at King Abdulaziz Medical City (KAMC), Riyadh, Saudi 
Arabia.

Inclusion and Exclusion Criteria
All patients who presented with acute ischemic stroke or TIA secondary to ILT of the extracranial cerebral arteries and 
confirmed by brain CTA from 2013 to 2022 were screened. An ILT was diagnosed if there was a filling defect in the 
arterial lumen surrounded by the contrast. ILT had to be in one of the following arteries to be eligible for inclusion: 
Common carotid, ICA, vertebral, subclavian, brachiocephalic arteries, or aortic arch. Patients with ILT who received 
tissue plasminogen activators (tPA) were also included. In addition, the included patients had to have a follow-up visit 
within three months of the initial insult. We excluded patients who had no follow-up, had essential data missing, had not 
received any treatment, or had a complete occlusion.

Data Collection
A diagnostic neuro-radiologist retrospectively screened all CT brain angiograms taken from January 2013 until 
April 2022 in KAMC for luminal thrombus using the Change Healthcare Radiology Solutions Picture Archiving and 
Communication System (PACS) and the Radiology Information System (RIS). A consultant Stroke physician reviewed 
all the selected patients to meet our inclusion criteria. The following data were collected for the included patients from 
the patient’s electronic records using the KAMC electronic system Best-Care; Seoul, South Korea: ezCaretech Co. 
Demographic data and comorbid conditions, Presenting symptoms, NIHSS and mRS at admission, discharge, and follow- 
up, Location of the thrombus, The cause of the stroke, Treatment given (SAPT, DAPT, anticoagulants, both antiplatelet 
and anticoagulants, tPA, acute intervention with either mechanical or surgical means), Duration of treatment, Laboratory 
values (hemoglobin, hematocrit, platelet, and hemoglobin A1C), Outcomes (resolution of the thrombus in the follow-up 
brain CTA), stroke recurrence and hemorrhagic complications such as Intra or extracranial bleeding.
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Statistical Analysis
Descriptive statistics are presented as the mean ± standard deviation (SD) for continuous parameters and as numbers 
(percentages) for categorical parameters. The analysis was performed by comparing patients on antiplatelet agents versus 
those on anticoagulants at different treatment time intervals using the Chi-square test. Time intervals were initial treatment 
(less than seven days since presentation), short-term treatment (7 days to 3 months), and long-term treatment (more than three 
months). In addition, the relationship between admission and discharge was evaluated based on the mRS scores, which ranged 
from 0 (no symptoms) to 6 (death), and the NIHSS. The mRS score was assessed using Fisher’s Exact test, and the NIHSS 
score was assessed using Welch’s two-sample t-test. Results were considered significant at an alpha level of 0.05. All statistical 
analyses were completed using R Statistical Software (Foundation for Statistical Computing, Vienna, Austria).

Ethical Considerations
The study was approved by the Institutional Review Board of King Abdullah International Medical Research Center, 
MNG-HA, Riyadh, Kingdom of Saudi Arabia (RC20/665/R). Informed consent was waived because of the retrospective 
nature of this study. Access to the data was restricted to the researchers. The confidentiality of all patients was protected, 
and no names or medical record numbers were used. Privacy and confidentiality were assured, and all the hard and soft 
copies of data were kept in a secure place within the MNG-HA premises.

Results
The demographics of the patients are shown in (Table 1). There were a total of 45 patients with an ILT of the extracranial 
cerebral arteries, only 28 of whom were eligible for inclusion. More than half (57.1%; n = 16) of the patients were males. The 
patients’ mean age was 57.8 ± 9.5 years, with an average BMI of 26.9 ± 4.5 kg/m2. Only a small proportion (14.3%; n = 4) of 
the patients were documented as smokers. Hypertension (HTN) was the most notable comorbidity (60.7%; n = 17), followed 
by Diabetes mellitus (DM) (57.1%; n = 16), previous TIA or stroke (39.3%; n = 11), and PFO (17.9%; n = 5). The ICA was the 
most commonly involved artery, followed by the aortic arch, accounting for 87.6% and 7.1%, respectively (Figure 1). Those 
with ICA thrombus had significantly better discharge mRS and NIHSS scores than non-carotid arteries (P=0.02 and P<0.0001, 
respectively). Unilateral limb weakness, dysarthria, and facial weakness were the most frequent presenting symptoms 
(Table 2). The majority (60.7%; n = 17) of the patients presented to the hospital in less than 12 hours since symptoms 
onset, with almost a third (28.6%; n = 8) presented between 12 and 48 hours after symptoms onset and the remaining patients 
(10.7%; n=3) presented after 48 hours. Patients who were obese or overweight had a significantly more extended hospital stay 
(P=0.032).

The majority (85.7%; n = 24) of the patients were initially (<7 days since presentation) anti-coagulated, and all 
received heparin. As short-term treatment (7 days to 90 days), 20 patients received anticoagulants, and eight received 
antiplatelet agents. As long-term treatment (>3 months since presentation), 12 received anticoagulants, and 14 received 
antiplatelet agents (Table 3). Admission NIHSS score was higher in the antiplatelet group compared to the anticoagulant 
group (11.3±7.8 Vs 7.2±5.4). Three patients were treated with tPA on admission, two of whom were subsequently treated 
with heparin and one with a single antiplatelet agent 24 hours after thrombolysis.

Four (14.29%) out of 28 patients had recurrent strokes (Table 4). Three of these patients had recurrence within three 
months, and one after three months. Two of the three patients had recurrent strokes within one week due to ILT in ICA. 
One patient had it after two months due to ILT in the aortic arch. All three subjects were initially treated with 
anticoagulation and switched to warfarin as short-term therapy. The fourth patient, who had a stroke after three months, 
was initially treated with heparin, followed by warfarin, and then was switched to aspirin after two months as follow-up 
CTA showed resolution of ILT in the ICA. However, after six months, she developed another stroke in the same ICA 
territory with a new ILT which was again treated with anticoagulation. This patient was later found to have Atrial 
fibrillation (AF) on prolonged cardiac monitoring with REVEAL device. Also, among the anticoagulation group, one 
patient had a significant retroperitoneal hemorrhage three days after starting heparin as an initial treatment, which led to 
hemodynamic instability, acute renal failure, low hemoglobin, and ICU admission. On the other hand, four patients were 
initially treated with antiplatelet agents, and none had a recurrent stroke or bleeding complication.
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Table 1 Patients’ Baseline Characteristics and Associated 
Comorbid Conditions

N (%)

Age

≥60 years 17 (60.7)

<60 years 11 (39.2)

Gender

Male 16 (57.1)

Female 12 (42.9)

BMI

Underweight 1 (3.5)

Normal 7 (25)

Overweight 12 (42.8)

Obese 8 (28.5)

Smoking Status

Smoker 4 (14.3)

Non-smoker 24 (85.7)

Comorbid Conditions

Hypertension 17 (60.7)

Diabetes Mellitus 16 (57.1)

Transient Ischemic Attack/Stroke 11 (39.3)

Patent Foramen Ovale 5 (17.9)

Cancer 4 (14.3)

Dyslipidemia 4 (14.3)

Chronic Kidney Disease 2 (7.1)

Heart Failure 1 (3.6)

Coronary Artery Disease 1 (3.6)

Peripheral Arterial Disease 1 (3.6)

Arterial Involvement

Internal Carotid Artery 22 (87.6)

Aortic Arch 2 (7.1)

Vertebral Artery 1 (3.6)

Internal Carotid Artery and Aortic Arch 1 (3.6)

Brachiocephalic Artery 1 (3.6)

Subclavian Artery 1 (3.6)

(Continued)
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Initial treatment with antiplatelet agents led to a significant improvement in NIHSS on day seven, but not on day 90 
(P = 0.011). However, when comparing the difference between the NIHSS at admission and at day 90, anticoagulants 
significantly improved the NIHSS (P = 0.017). (Table 5)

Follow-up repeat scans that were done in 24 patients showed complete resolution in 18 patients (75%) (Figure 2). 
Three of the four patients initially treated with antiplatelet agents had a follow-up CT, and all (100%) had complete 
thrombus resolution. On the other hand, 21 patients initially treated with anticoagulants had a follow-up CT, and 
a complete resolution of the thrombus was found in 15 (71.43%). In the anticoagulants group, one patient had 
a worsening thrombus, three patients had a partial resolution, and the remaining two had no change (Table 6). The 
patient with worsening thrombus was associated with severe ICA stenosis.

Five patients (17.5%) were admitted to the ICU, and admission was required in 50% (N=2) of patients who started 
with antiplatelet agents and 12.5% (N=3) who started with an anticoagulant required ICU admission.

Discussion
In cases of complete ICA occlusion, intervention is rarely needed except in cases of tandem occlusion in a hyper-acute 
stroke where recanalization of the ICA is necessary before the middle cerebral artery.16–18 Contrary to the complete 

Table 1 (Continued). 

N (%)

Causes of Stroke

Atherosclerosis 18 (64.3)

Cardioembolic cause 4 (14.3)

Dissection/Suspected Dissection 2 (7.1)

Unknown 3 (10.7)

Embolic source of determined source 1 (3.6)

Time From Symptoms Onset to Presentation

<12 Hours 17 (60.7)

12–24 Hours 4 (14.3)

25–48 Hours 4 (14.3)

>48 Hours 3 (10.7)

Length of Hospitalization

< 7 Days 8 (28.5)

7–14 Days 13 (46.4)

15–21 Days 4 (14.2)

> 21 Days 3 (10.7)

Complications

Intensive Care Unit Admission 5 (17.5)

Mechanical Ventilation 1 (3.5)

Mortality* 1 (3.5)

Note: *The only death was a 60-year-old male smoker who had cancer 
and diabetes and had a stroke due to an embolic stroke of undetermined 
source.
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occlusion of ICA, ILT, which is almost always symptomatic, can be associated with an increased risk of stroke recurrence 
if not treated acutely, mainly due to the dislodging of the clot that causes embolism to the brain.1,2,19 Although the 
detection and reporting of ILT of the extracranial cerebral arteries is still rare due to its low incidence rate,14,20 once 

Table 2 The Presenting Signs and Symptoms of the Studied 
Sample

N (%)

Unilateral Limb Weakness 23 (82.1)

Dysarthria 13 (46.4)

Facial Weakness 7(25)

Dysphasia/Mutism 3(10.7)

Hemianopia/Quadrantanopia/Field defect 3(10.7)

Vertigo/Incoordination/Dizziness 3(10.7)

Vision Changes Other Than Anopia 3(10.7)

Unresponsiveness/Low GSC 3(10.7)

Sensory Deficit 2(7.1)

Seizure 1(3.5)

Headache 1(3.5)

Figure 1 Distribution of intraluminal thrombus in the extracranial arteries. The most common location of ILT was ICA followed by the aortic arch. Reproduced with 
permission from Yazan Alghammas as this figure has been drawn specifically for this research project.

https://doi.org/10.2147/VHRM.S435227                                                                                                                                                                                                                               

DovePress                                                                                                                                         

Vascular Health and Risk Management 2024:20 6

Alhowaish et al                                                                                                                                                      Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


detected, it is associated with poor outcomes if not treated promptly and appropriately.1 For this reason, treatment should 
be considered immediately after diagnosis. In addition, there is no clear definition of ILT and it is difficult to find 
comparable case studies. Therefore, it is a challenge to develop a clinical management strategy for ILT based on scientific 
resources.1

Similar to Bhatti et al, Ferrero, Emanuele et al, and the majority of previous studies, our patients were all 
symptomatic, and seventeen (60%) of them presented within 12 hours of symptoms onset, which emphasizes the fact 
that ILT is considered an emergency that needs immediate action.

Males were more commonly affected in our study population, with a mean age of patients 57.8 ± 9.5 years, which is 
much younger than the typical age reported having an atherosclerotic carotid disease according to Bhatti et al.1 The 

Table 5 Efficacy Outcomes Based on NIHSS at Different Time Intervals

NIHSS Score At Presentation At Day 7 P Value

Anti-coagulant (N=24) 7.2±5.4 5.8±4.7 0.059

Anti-platelets (N=4) 11.3±7.8 14.0±0 0.017

NIHSS score At presentation At day 90 P value

Anti-coagulant (N=24) 7.2±5.4 4.0±4.3 0.011

Anti-platelets (N=4) 11.3±7.8 7.3±7.3 0.317

Table 4 Safety Outcomes Based on Treatment Group

Readmission with Stroke/TIA

N % Initial treatment Short-Term 
treatment

Long-Term 
Treatment

Artery Etiology

Within 3 Months 3 10.71% Patient 1 Heparin 

Patient 2 Heparin 

Patient 3 Heparin

Patient 1: warfarin 

Patient 2: warfarin 

Patient 3: warfarin

Patient 1: SAPT 

Patient 2: SAPT 

Patient 3: DAPT

ICA 

ICA 

Aortic arch

Atherosclerosis 

Atherosclerosis 

Atherosclerosis

> 3 Months 1 3.57 Patient 4 Heparin + TPA Patient 4: warfarin Patient 4: SAPT ICA Cardioembolic

Table 3 Treatment Offered to the Patients at Different Time Intervals

Initial Treatment, 
N (%)

Short-Term 
Treatment, N (%)

Long-Term 
Treatment, N (%)*

Anti-platelets 4 (14.3) 8 (27.6) 14 (50.0)

Single Agent 0 (0) 3 (10.7) 9 (32.1)

TPA followed by Single Agent 1 (3.6) 0 (0) 0 (0)

Dual Agents 3 (10.7) 5 (17.6) 5 (17.9)

Anti-coagulants 24 (85.7) 20 (71.4) 12 (42.9)

Heparin 22 (78.6) 7 (25.0) 1 (3.6)

TPA followed by Heparin 2 (7.1) 0 (0) 0 (0)

Warfarin 0 (0) 8 (28.6) 5 (17.9)

DOAC 0 (0) 5 (17.9) 6 (21.4)

Note: *2 (7.14%) patients did not receive long-term treatment.
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younger age in our study is likely due to the increasing prevalence of atherosclerosis risk factors in the Saudi population. 
According to WHO, Saudi Arabia ranks second in the prevalence of DM in the Middle East. A more recent study 
reported that the prevalence of DM had risen to 34.1% in males and 27.6% in females.21,22 The same is true for HTN in 
our population.23 In addition, 39.3% of our patients had a previous stroke or TIA. In comparison to Singh et al study 

Figure 2 (A and B) computed tomography angiography of 51 years old female with ILT of ICA. (C and D) Follow-up computed tomography angiography of the same patient 
within 3 months shows complete resolution of the thrombus after starting medical treatments.

Table 6 Efficacy Outcomes Based on Follow-Up Repeat Scans

Partial Resolution 
(N= 3)

Complete Resolution 
(N= 18)

Worsen 
(N= 1)

Not Changed 
(N =2)

Anti-platelets (N= 3) None 100% (N= 3) None None

Anti-coagulants (21) 12% (N= 3) 71.43% (N= 15) 4.7% (N= 1) 9.5% (N= 2)
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which showed 18% had a previous stroke or TIA.2 The most reported cause of stroke in our study was vascular 
atherosclerosis (64.28%), which was also the most commonly reported cause of ICA stroke in Singh et al (82%) and 
Ferrero et al (81.3%).2,9

In our study, recurrent strokes were found in four patients, and almost the same percentage was reported by Fridman et al.24 

All four patients who had a recurrent stroke were initially treated with heparin and then switched to warfarin as short-term 
therapy. A stroke recurrence within three months may indicate treatment failure and incomplete resolution of existing thrombi. 
However, stroke recurrence after three months is mainly due to an etiology other than the pre-existing thrombus. In the 
antiplatelet group, no recurrent stroke was seen. Even though there were no recurrent strokes or bleeding events in the 
antiplatelet group, we could not conclude superiority due to the small number of patients. Singh et al included 61 patients with 
ILT in their study and found stroke recurrence in four patients; heparin was the initial therapy for two patients, and the other 
two patients received antiplatelet agents (one patient received aspirin monotherapy, and the other received dual therapy with 
aspirin and clopidogrel).2 Other studies showed conflicting results about which antithrombotic is associated with the risk of 
future stroke recurrence. Another study by Vellimana et al included twenty-four patients and showed that using antiplatelet 
agents plus anticoagulation in patients with ILT was associated with a low rate of recurrent ischemic events.7 In Karan et al 
study of 18 patients with a DAPT plus parenteral anticoagulation regimen, there were neither recurrent ischemic events nor 
bleeding episodes.13 Although most physicians prefer to use anticoagulation as initial treatment, no clear superiority was 
found in these retrospective cohorts, just like in our study. Hence, it may be reasonable to use DAPT, which can be equally and 
more effective with less bleeding risk, especially if the underlying etiology is atherosclerosis.

In our study, follow-up repeat scans showed complete resolution in eighteen patients (75%), and repeat scans showed 
100% and 71.43% resolution of the thrombus in the antiplatelet and anticoagulant groups, respectively. The literature 
review by Bhatti et al showed that complete resolution of the ILT, without any further neurologic progression, occurred in 
86% of patients treated medically. Also, our findings are almost consistent with the Vellimana et al findings.7 Similarly, in 
the study by Buchan et al, fourteen patients were treated medically with an anticoagulant, and eight of those did not need 
a delayed surgical intervention and had a resolution of the clot by angiography as well as good clinical outcomes.25 In an 
Indian study that included eighteen patients diagnosed with acute ischemic stroke and extracranial carotid artery 
thrombus, patients were managed medically with DAPT and low-molecular-weight heparin, followed by an angiogram 
after 14 days of allocation. The results suggested that 50% had a resolution of the thrombus. Those with persistent 
thrombus were significantly older and had associated comorbidities. The authors concluded that their regimen of DAPT 
plus short-term anticoagulation was safe and effective in managing ILT.13 Compared to this study, our study showed that 
either anticoagulation alone or DAPT alone resulted in similar or better thrombus resolution rates.

Our study’s most popular medical management strategy was initial heparin treatment, followed by conversion to 
warfarin for several weeks to months, the same strategy reported by Bhatti et al and a previous study.1,26 There was an 
improvement in the day 7 and day 90 NIHSS scores in the antiplatelet and anticoagulant groups, respectively. Patients 
with severe stroke likely tend to get antiplatelet agents rather than anticoagulants because of the perceived risk of 
hemorrhagic transformation in this group. This was obvious in our study group as higher admission NIHSS in the 
antiplatelet group compared to the anticoagulant group. Of six patients who were switched to DOAC, only one patient 
was diagnosed with atrial fibrillation; we assume that the other patients were treated “off-label” at the physician’s 
discretion.

Although our treatment was based mainly on a medical approach rather than surgical intervention for most cases, three of 
our patients underwent interventions for the ICA following the initial medical management. Two patients had delayed 
stenting. One patient underwent CEA, and this patient had an ICA ILT, which was treated with heparin and then warfarin 
before being discharged home. However, after a few days, she was readmitted for stroke symptoms and worsening stenosis 
and thrombus; hence proceeded to CEA. This patient had further ICA thrombosis post-CEA and developed a massive stroke. 
According to one of the largest series that compared different interventional approaches for ILT, no definitive statement about 
the relative risk and benefit of surgical or endovascular intervention can be made due to the small number of these subtypes of 
management.1,27,28 Medical treatment can be used alone or in combination with delayed revascularization.13 A study of six 
patients treated with anticoagulation alone showed no recurrent ischemic events. The same study included three additional 
patients treated with anticoagulation and delayed revascularization, with no recurrence between starting anticoagulation and 
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surgery. One patient in that study died as a result of a fatal post-carotid endarterectomy stroke.4 An early emergent surgical 
intervention is an option for carotid ILT. However, results from multiple studies have demonstrated a high risk of perioperative 
stroke (12–29%). Moreover, it was reported in another study that there was a 17% risk of perioperative stroke or death after 
early carotid stenting. Also, Karan et al study of 18 patients reported that out of the three patients who underwent CEA directly, 
one developed a postoperative ischemic stroke.13 On the other hand, Caplan et al reported in their small case series that there 
was no stroke recurrence after early CEA.4

Study Limitations and Future Directions
This study had several limitations. First, it was a retrospective study, and some defects in the study design cannot be 
ignored (eg, small sample size, single-center design). Second, we excluded some patients due to a lack of follow-up. 
Third, most of our patients were treated with anticoagulants and only four with antiplatelet agents; this makes direct 
comparison difficult. However, our study results could contribute to a wider meta-analysis. Due to the practical 
difficulties of doing a randomized controlled trial in this patient group, a meta-analysis study could guide us to 
a better conclusion.

Conclusion
ILT was found to be more frequently reported in men than women and at a younger age in the Saudi population. The ICA 
was the most commonly affected vessel and was associated with better neurological outcomes than the non-carotid ILT. 
The most commonly associated etiology of ILT was atherosclerosis. Initial anticoagulation treatment was our cohort’s 
most commonly used strategy, but there were stroke recurrences and significant bleeding in that group. On the other 
hand, antiplatelet treatment was used in a smaller number of patients, none of whom had a recurrent stroke or bleeding, 
and all had complete resolution of thrombi.

Recommendations
Based on our study and previously published studies, ILT has a good prognosis overall, irrespective of the initial 
treatment with anticoagulation or DAPT. We suggest treating these patients based on the underlying etiology. We prefer 
DAPTs as initial treatment if ILT is associated with atherosclerotic plaque and anticoagulants for non-atherosclerotic ILT. 
A meta-analysis of all the published studies may shed more light on this. With our population’s low mean age of stroke, 
which is related to the increasing prevalence of risk factors, we recommend an effective public health awareness and 
screening program.
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