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Abstract: Background and Clinical Significance: Carotid stump syndrome (CSS) is a
rare and unexpected cause of recurrent ischemic ipsilateral events in the carotid vascular
territory despite the demonstrated occlusion of the internal carotid artery (ICA). It is
believed to be caused by microemboli due to turbulent blood flow in the patent stump of
the occluded ICA that passes through anastomotic channels and retrograde flow into the
middle cerebral artery circulation. Case Presentation: We describe the case of a 65-year-old
male patient who suffered multiple concurrent transient ischemic attacks (TIAs) with a
totally occluded ipsilateral ICA revealed by computed tomography angiography (CTA).
He was diagnosed with CSS, which required the safest therapeutic approach. A further
investigation with digital subtraction angiography (DSA) was performed, and a trickle
of blood flow was observed in the reportedly occluded ICA. The diagnosis of a true
ICA occlusion was withdrawn, and a diagnosis of pseudo-occlusion was established,
affecting the final treatment strategy. Therefore, the patient underwent an ipsilateral carotid
endarterectomy (CEA), and he has remained asymptomatic since then. Conclusions: The
differentiation between a pseudo-occlusion and a true ICA occlusion is essential in promptly
managing acute recurrent ipsilateral ischemic strokes in the carotid vascular territory. A
further investigation with DSA in cases with a totally occluded ICA using CTA is essential
for excluding pseudo-occlusions in ipsilaterally symptomatic patients.

Keywords: carotid stump syndrome; acute ischemic stroke; pseudo-occlusion; internal
carotid artery occlusion; carotid endarterectomy; digital subtraction angiography

1. Introduction
Carotid artery disease constitutes a major etiological factor in acute ischemic strokes

(AISs) and accounts for 15–20% of all AISs [1]. In recently symptomatic carotid artery
stenosis (50–99%), a recanalization of the vessel in the following 14 days will provide the
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maximum benefit in most patients, while CEA is the main choice of intervention [2–4].
However, based on the available data, carotid artery stenting (CAS) is also suggested
instead of CEA for well-selected patients with recently symptomatic carotid stenosis of
50 to 99% [4]. Conversely, vascular interventions are not indicated for a total vessel
occlusion [2,3].

CSS is a rare clinical entity secondary to ICA occlusions, which produces recurrent ipsi-
lateral cerebrovascular events manifested either as transient ischemic attacks or amaurosis
fugax. The underlying mechanism of this syndrome is believed to be a microembolization
process from the occluded ipsilateral internal carotid artery that reaches the intracranial
circulation through multiple anastomoses [5].

We present a case of a patient with typical CSS comprising crescendo transient is-
chemic attacks (TIAs) and ipsilateral total ICA occlusion in the CTA. Given the ipsilateral
occurrence of multiple minor infarcts in the brain under magnetic resonance imaging
(MRI), concomitant with TIA symptomatology in the same brain region, in the absence of a
cardioembolic background, we proceeded to further investigate with digital subtraction
angiography (DSA). The final exam revealed a trickle of blood flow in the supposedly
occluded ICA. We discuss the necessity of performing DSA in cases of symptomatic oc-
cluded ICAs diagnosed by CTA and its impact on the final treatment strategy. Although an
asymptomatic ICA occlusion has a relatively benign course, patients with a symptomatic
pseudo-occlusion of the ICA are at high risk of recurrent thromboembolic events, and CEA
might be a therapeutic choice in some cases [6]. Conversely, vascular interventions are not
indicated for a total ICA occlusion. Differentiation between pseudo-occlusion and true
occlusion is essential in the prompt management of acute ipsilateral ischemic stroke in the
anterior circulation [6].

Although rare, CSS is a treatable cause of crescendo TIAs and stroke. However, a
CSS diagnosis can only be made with well-selected imaging modalities. Our case report
indicates that further investigation with DSA in cases with a totally occluded ICA in CTA is
essential for excluding pseudo-occlusions due to CSS in ipsilaterally symptomatic patients.

At present, the gold standard for CSS treatment is an internal carotid artery stump
surgical excision through the ipsilateral external carotid artery (ECA) endarterectomy [7].

2. Case Report
A 67-year-old male patient with a medical history of hypertension, coronary artery

disease, and diabetes mellitus type 2 presented to the emergency department reporting an
acute onset speech disturbance and weakness of the right upper limb, starting 1 h before
his presentation. In the clinical examination, he had a National Institutes of Health Stroke
Scale (NIHSS) score of four with mild aphasia, right central facial nerve palsy, and right
upper limb paresis; however, his symptoms were completely resolved 20 min after his
arrival. The patient underwent an urgent brain MRI scan, showing no acute brain infract
and an MR-Angiography scan, which suggested a total left proximal ICA occlusion and a
high grade (70%) occlusion of the right ICA. These findings were obtained via CTA, which
was also performed urgently (Figure 1). Due to the spontaneous resolution of symptoms
with an NIHSS score of 0 during and after the radiologic investigation, the possibility of
intravenous thrombolysis was deferred. The patient’s symptoms were attributable to a
high-risk TIA and he received clopidogrel combined with aspirin (clopidogrel 300 mg as a
loading dose on day 1, followed by 75 mg daily from day 2 and aspirin 100 mg on the first
day, followed by 100 mg daily) [8,9]. Afterward, the patient was transferred to the neurology
department for further evaluation and continuous vital sign monitoring. During the first
day of admission, he suffered further crescendo TIAs (at least six distinctive episodes)
with similar symptomatology; however, no hemodynamic trigger was considered possible,
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raising suspicion of a thromboembolic mechanism of infarction. His NIHSS scoring during
every TIA fluctuated from 1 to 4 and rapidly returned to 0 within a maximum time interval
of 10 min. The cardiologic investigation with a 24 h Holter monitor and transthoracic
cardiac ultrasound was negative. A new brain MRI study was conducted 24 h later, which
demonstrated multiple ischemic lesions ipsilateral to the occluded internal carotid artery
(Figure 2). These findings (negative cardiologic investigation and multiple ischemic lesions
ipsilateral to the occluded ICA) raised concerns of an unstable plaque in the ipsilateral
ICA on a pseudo-occlusion basis. Consequently, the necessity of performing a DSA in
order to re-evaluate the carotid patency and to distinguish between a true occlusion and a
possible pseudo-occlusion seemed inevitable. Contrary to the CTA and MRA results, the
DSA revealed the “string sign” in the occluded ICA (Figures 1, 3 and 4) and confirmed the
pseudo-occlusion. Although this small amount of trickle flow could not effectively perfuse
the brain, emboli from the carotid stump could be transported either through the external
carotid artery and the collateral circulation to the brain or through the near-occluded lumen
and cause distal infarction, the so-called CSS.

 

Figure 1. Initial CTA demonstrating complete nonattenuation of proximal cervical segment of
left ICA.

Based on the ICA pseudo-occlusion imaging in the DSA and intraoperative findings,
Kniemeyer et al. classified the ICA pseudo-occlusion into three types (type I: subtotal
stenosis but delayed orthograde filling of the whole ICA; type II: total occlusion of the ICA
at the carotid bifurcation, but delayed orthograde filling of the cervical portion and the
siphon by atypical collaterals of the proximal ICA (not always angiographically detectable);
and type III: no visible cervical ICA, only the petrous part and the siphon are patent due
to the retrograde filling of the ICA via the Circle of Willis and ophthalmic artery) [10].
Imaging showed that this patient had a type II occlusion.

Although he was receiving a dual antiplatelet treatment, the patient suffered two fur-
ther TIAs during the second and third days of admission repeating the same clinical pattern:
mild aphasia; mild right-upper limb paresis; and/or mild left facial palsy with an NIHSS
score of up to 3 and rapidly returning to 0 within a maximum time interval of 10 min.
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Given the recurrence of multiple TIAs in the first 72 h after admission, while receiving
optimal medical treatment, we believed that the patient was at high risk of a consequent
major vascular event. Thus, urgent carotid revascularization became necessary [11].

Two days later, our patient underwent a CEA of the left ICA with an optimal outcome
(Figure 5). A right carotid stump endarterectomy was performed under general anesthesia.
The dissection along the platysma revealed the internal carotid artery up to the bifurcation,
facilitated by a self-retaining retractor. The facial vein was ligated, and loops were placed
around the common carotid. The ICA was entirely disconnected at the bifurcation, thereby
removing the carotid stump. An incision along the stump allowed for plaque removal,
followed by the verification of blood backflow within the vessel. The procedure concluded
with the closure of the carotid artery in standard fashion using 5/0 and 6/0 prolene sutures,
muscle layers, subcutaneous sheath, and skin, ensuring hemostasis and the integrity of
the surgical site. A subsequent right CEA was initially planned, but the patient remains
asymptomatic with fully controlled vascular risk parameters (diabetes, hyperlipidemia,
and hypertension), and is undergoing double antiplatelet treatment with no further right
ICA occlusion. A 12-month clinical follow-up revealed no stroke recurrence.

 

Figure 2. The Brain DWI MRI 24 h after the initial ischemic attack.
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Figure 3. Initial MRA demonstrating complete nonattenuation of proximal cervical segment of
left ICA.
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Figure 4. The lateral DSA with the “string sign” in the occluded left ICA before the CEA.
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Figure 5. The lateral DSA after the CEA of the left ICA.

3. Discussion
Our patient presented with recurrent cerebrovascular events in the setting of an

occluded ipsilateral ICA according to CTA findings. This raised the clinical suspicion of a
pseudo-occlusion.

The clinical continuum of carotid occlusions is wide, ranging from asymptomatic to
severe stroke and death. Annual incidences of mortality and stroke in patients with one-
sided ICA occlusions in general are reported to be ~30%, and the risk of an ipsilateral stroke
occurring in the presence of an occluded ICA is estimated at about 3–5% per year [12,13].
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A reasonable question raised after revealing a total occlusion of the ipsilateral ICA is
as follows: what can cause recurrent stroke in the occluded carotid territory? Recurrent
strokes can be hemodynamic, thromboembolic, or of a mixed etiology, and in carotid occlu-
sions, the perfusion in the ipsilateral hemisphere is maintained mainly by collaterals [14].
Consequently, insufficient perfusion might lead to the failure of collateralization and hemo-
dynamic infarcts, especially in a watershed territory. Furthermore, thromboembolic infarcts
can be caused by a. CSS [7]; b. contralateral carotid/aortic disease [10]; or c. the incomplete
recanalization of the ipsilateral carotid enabling a trickle blood flow with emboli [10,15].

In our patient, CSS was the specific cause of the pseudo-occlusion in the CTA and
of the multiple TIAs. CSS is a rare but significant clinical condition first documented in
1978 by Fields and Lemak [7]. It is characterized by persistently recurrent cerebral and
retinal ischemic events occurring in patients with an ipsilateral occlusion of the internal
carotid artery (ICA) [7]. When all other sources of emboli are excluded, the ipsilateral
ischemic stroke that occurs due to the emboli originating from the stump of the occluded
ICA is called CSS [12]. The underlying mechanism of CSS is believed to involve embolic
phenomena originating from the residual stump of the ICA or the ipsilateral external carotid
artery, which can lead to the migration of emboli into the middle cerebral artery territory via
the external carotid artery due to the residual presence of patent external carotid-internal
carotid anastomotic channels. This process can result in recurrent ischemic strokes or
transient ischemic attacks (TIAs), posing a considerable risk to affected individuals [13].

CSS is an extremely unusual condition: a retrospective study reported that over
1200 carotid endarterectomies have been performed in the past decade, with only 2 treat-
ing CSS [16]. However, it has also been demonstrated that a simply obstructed ICA,
even if a stump is not detected, increases the risk of an ipsilateral stroke by 3 to 5% per
year [12,13,17,18]. Considering this information, we suggest that even if CSS is an extremely
unusual condition, it should be quickly and accurately diagnosed and treated.

Diagnosing CSS typically involves imaging studies, including carotid a Doppler
ultrasound, MRA, CTA, or DSA to assess the status of the carotid arteries and identify any
residual stump [7,19]. The presence of a patent ICA stump below a completely occluded
ICA is a hallmark of this syndrome. Usually, a combination of at least two of these methods
is required to confirm the diagnosis, one of which should be DSA if there are persistent or
recurrent symptoms [19].

Generally, a symptomatic ICA occlusion diagnosed through non-invasive means
should be angiographically confirmed to differentiate between a true total occlusion and
a pseudo-occlusion [10,15,19]. Patients with pseudo-occlusions are likely to benefit from
carotid revascularization. Although surgical management is associated with an increased
risk of complications (stroke and TIAs) compared with conventional management, at
minimum, the remaining stroke risk after revascularization is likely to be reduced for symp-
tomatic patients [6,10]. Conversely, revascularization is not an option for truly occluded
ICAs. Residual lumens missed by CTA or MRA in a pseudo-occlusion deny the patient any
possible beneficial carotid revascularization procedure [15].

To the best of our knowledge, only two case reports in the literature have revealed a
discrepancy between a DSA result and a CTA result leading to a pseudo-occlusion diagnosis
and a total occlusion diagnosis, respectively [20,21], and only one reports CSS as the final
cause of the pseudo-occlusion [20]. Both studies support the necessity of the DSA and
the revascularization treatment, which ceased the evolution of ischemic events in the
described patients.

However, many retrospective studies and metanalyses on a series of surgical and
intravascular interventions in ICAs diagnosed as occluded using CTA and MRA reveal
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the crucial diagnostic role of DSA in the final diagnosis and management of ICA pseudo-
occlusions [6,22–30].

By definition, a pseudo-occlusion is a condition where non-invasive vascular imaging
demonstrates a vascular occlusion, and invasive catheter angiography documents a patent
vessel [26]. Although CTA is considered as a highly valuable non-invasive diagnostic
tool for investigating the carotid artery pathology, several studies have demonstrated
poor results in diagnosing pseudo-occlusions [27,28], with only 20% of pseudo-occlusions
detected when CTAs are assessed in routine practice [29]. Diagnosing a complete ICA
occlusion requires delayed imaging to exclude the slowly filling distal ICA of the near-
occlusion with full collapse. In addition to DSA, this can involve a routine postcontrast
head CT after CTA (which can also evaluate growing brain lesions and delayed collateral
pial arteries not shown on an initial “snapshot” CTA) or multi-phased CTA [30]. Although
an asymptomatic ICA occlusion has a relatively benign course, patients with a symptomatic
pseudo-occlusion of the ICA are at high risk of recurrent thromboembolic events and a CEA
might be a therapeutic choice in some cases [28]. Conversely, vascular interventions are not
indicated for a total vessel occlusion. The differentiation between a pseudo-occlusion and a
true occlusion of the ICA is essential for promptly managing an acute ipsilateral ischemic
stroke of the anterior circulation. Treatment planning can be totally altered by a diagnosis
of a true ICA occlusion, so it is obvious that a misdiagnosis between a total and near-total
occlusion can deprive the patient of a potentially beneficial procedure.

Although limited by the scarcity of comprehensive clinical trials, treatment options for
CSS have traditionally included optimal conservative medication, surgical interventions,
and intravascular interventions.

Surgery may be indicated for carotid near-occlusions or pseudo-occlusions due to the
potential for acute ischemic events [6,11]. Nevertheless, this patient population presents
poor outcomes with lower functional independence and successful recanalization, as well
as higher adverse events and mortality rates in specific metanalysis studies [6,21]. At the
same time, conservative management is typically favored for asymptomatic cases [6,11].
However, if symptoms arise or if the occlusion poses an imminent threat, such as in
our patient, surgery becomes a necessary option to mitigate complications, even with its
associated risks [6,11]. Thus, clinical judgment prioritizes the immediate patient safety over
conservative approaches in high-risk TIAs and recurrent strokes.

Open surgery involves performing an ECA endarterectomy by obliterating the ICA
stump with oversewing or by placing a large metallic clip [5], while the most common
approach involves ligating the ICA, which is often accompanied by an endarterectomy
and the patching of the common and external carotid arteries. These procedures aim to
eliminate the source of emboli and restore adequate cerebral perfusion. However, their
effectiveness can vary, and the decision to proceed with surgery must be carefully weighed
against the risks involved [23].

The largest study to date [23] on patients who underwent open treatments for CSS in-
cluded 25 patients, all but 2 of whom remained asymptomatic at follow-up. In a pilot study
comparing the best medical management and surgical treatments for patients with CSS and
one symptomatic event, 10 patients were randomized to medical therapy and 15 patients to
surgery [24]. One vascular event recurred in a patient who was treated by medical means,
while one patient in the surgical treatment group died of myocardial infarction. To a certain
extent, surgery is safe and effective, but a higher risk of perioperative complications may
overshadow the clinical benefits for patients. Compensating an occluded ICA through the
ipsilateral external carotid artery can be a significant risk in surgical treatment, considering
the clamping and blocking of the external carotid artery during the operation and the risk
of low infusion and ischemic stroke events [12].
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Endovascular treatments, such as covered stents, bare stents with or without coils,
and the coiling of the carotid stump, have been described in the literature. A recent
systematic literature review of the endovascular treatment options for CSS [5] showed that
an endovascular treatment for CSS demonstrates a low intraprocedural risk while effectively
alleviating recurrent symptoms. In that systematic review, 13 patients were provided with
endovascular treatments for CSS. No patients had a major intraoperative complication.

This minimally invasive approach offers a promising alternative to traditional surgical
methods, reducing complications and enhancing patient outcomes. These findings under-
score the efficacy of endovascular techniques in managing CSS, suggesting a shift towards
these methods in clinical practice for improved patient care. Further studies may solidify
these conclusions and expand treatment protocols for CSS [31].

Nevertheless, it is difficult to directly compare open versus endovascular treatments
for CSS due to the low number of CSS cases and the heterogeneity in the patient population.
Another confounding factor is that endovascular treatment is a continually evolving process,
and the results of past treatments may not be comparable to the current treatments. For
example, a recent case report of endovascular coiling as the primary treatment modality for
CSS describes a treatment option that has not been previously reported in the literature [32].
This approach has the advantage of not requiring long-term antiplatelet therapy, which is
unavoidable in patients receiving carotid stenting for CSS.

Overall, future studies with large cohorts are needed to make a definitive conclusion
on the most optimal management. Direct comparative studies between surgical and
endovascular outcomes are needed but are difficult to conduct due to the rarity of CSS.

Until then we can use the available data to manage symptomatic 99% ICA occlusions.
It is explicitly stated in randomized controlled trials that CEAs are safe and effective for

reducing the risk of ischemic stroke in patients who have symptomatic ICA atherosclerosis
with up to 99% stenosis [2,3] when all of the following are present: an ipsilateral TIA
or nondisabling ischemic stroke (symptomatic event), a surgically suitable carotid artery
lesion, no prior ipsilateral endarterectomy, and no contraindications to revascularization. In
addition, the risk of perioperative stroke and death with CEAs for the surgeon or surgical
center should be <6%. Concomitantly, CAS is suggested instead of CEAs for selected
patients with recently symptomatic carotid stenosis of 50 to 99% who have one or more
of the following: a carotid lesion unsuitable for the surgical approach; radiation-induced
stenosis or carotid restenosis after an endarterectomy; clinically significant cardiac or
pulmonary disease or other diseases that substantially increase the risk of anesthesia and
surgery; or an unfavorable neck anatomy (e.g., contralateral vocal cord paralysis, open
tracheostomy, and prior radical surgery) [25].

As endovascular treatments are an almost equally considered option for CSS treat-
ments, we suggest that the final exclusion of a pseudo-occlusion via DSA—as well as the
most accurate depiction of the anatomy of the ICA territory—is significantly important
for the final therapeutic strategy approach and the clinician’s choice between surgical and
endovascular interventions.

As our study is a case report of a rare clinical entity (CSS) with a limited presence in the
literature, certain limitations are unavoidable. We must confess our inability to generalize
our conclusions, the risk of the over-interpretation of our case, and the risk of distracting
the reader with the unusual.

4. Conclusions
Carotid stump syndrome represents a rare but important cause of recurrent cerebral

ischemic events following ICA occlusions. Understanding its pathophysiology, clinical
manifestations, and treatment options is essential for healthcare providers managing
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patients at risk for this condition. Continued research and case reporting are necessary to
redefine treatment strategies and improve outcomes for individuals affected by CSS.

Additionally, a further investigation with DSA in cases with a totally occluded ICA us-
ing CTA and/or MRA seems to be essential for excluding pseudo-occlusions in ipsilaterally
symptomatic patients.
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CSS carotid stump syndrome
ICA internal carotid artery
ECA external carotid artery
CT computed tomography
NIHSS National Institutes of Health Stroke Scale
CTA computed tomography angiography
DSA digital subtraction angiography
CEA carotid endarterectomy
AIS acute ischemic strokes
TIA transient ischemic attacks
MRI magnetic resonance imaging
MRA magnetic resonance angiography
CAS carotid artery stenting
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25. Hrbáč, T.; Beneš, V.; Širůček, P.; Jonszta, T.; Herzig, R.; Procházka, V.; Skoloudík, D. Safety and efficacy of surgical treatment of
carotid stump syndrome: Pilot study. Ann. Vasc. Surg. 2012, 26, 797–801. [CrossRef] [PubMed]

26. AbuRahma, A.F.; Avgerinos, E.D.; Chang, R.W.; Darling, R.C., 3rd; Duncan, A.A.; Forbes, T.L.; Malas, M.B.; Murad, M.H.; Perler,
B.A.; Powell, R.J.; et al. Society for Vascular Surgery clinical practice guidelines for management of extracranial cerebrovascular
disease. J. Vasc. Surg. 2022, 75, 4S–22S. [CrossRef] [PubMed]

27. Gu, T.; Aviv, R.I.; Fox, A.J.; Johansson, E. Symptomatic carotid near-occlusion causes a high risk of recurrent ipsilateral ischemic
stroke. J. Neurol. 2020, 267, 522–530. [CrossRef] [PubMed] [PubMed Central]

28. Grossberg, J.A.; Haussen, D.C.; Cardoso, F.B.; Rebello, L.C.; Bouslama, M.; Anderson, A.M.; Frankel, M.R.; Nogueira, R.G.
Cervical Carotid Pseudo-Occlusions and False Dissections: Intracranial Occlusions Masquerading as Extracranial Occlusions.
Stroke 2017, 48, 774–777. [CrossRef] [PubMed]

29. Johansson, E.; Fox, A.J. Near-Occlusion is a Common Variant of Carotid Stenosis: Study and Systematic Review. Can. J. Neurol.
Sci. 2022, 49, 55–61. [CrossRef] [PubMed]

30. Johansson, E.; Fox, A.J. Carotid Near-Occlusion: A Comprehensive Review, Part 1—Definition, Terminology, and Diagnosis.
AJNR Am. J. Neuroradiol. 2016, 37, 2–10. [CrossRef] [PubMed] [PubMed Central]

https://www.ncbi.nlm.nih.gov/pubmed/31524354
https://doi.org/10.1001/jamanetworkopen.2024.31938
https://www.ncbi.nlm.nih.gov/pubmed/39240565
https://pmc.ncbi.nlm.nih.gov/articles/PMC11380102
https://doi.org/10.1016/S1078-5884(96)80250-4
https://doi.org/10.1161/STR.0000000000000375
https://www.ncbi.nlm.nih.gov/pubmed/34024117
https://doi.org/10.3892/etm.2015.2648
https://www.ncbi.nlm.nih.gov/pubmed/26622457
https://pmc.ncbi.nlm.nih.gov/articles/PMC4533212
https://doi.org/10.1016/S0950-821X(05)80949-1
https://www.ncbi.nlm.nih.gov/pubmed/8458441
https://doi.org/10.1161/01.STR.0000086465.41263.06
https://doi.org/10.1259/bjr.20160352
https://www.ncbi.nlm.nih.gov/pubmed/27995806
https://doi.org/10.1016/S0741-5214(03)00352-5
https://doi.org/10.1007/s00270-010-9906-y
https://doi.org/10.1097/MD.0000000000017152
https://doi.org/10.1053/ejvs.2000.1292
https://www.ncbi.nlm.nih.gov/pubmed/11352679
https://doi.org/10.4103/aian.aian_267_24
https://www.ncbi.nlm.nih.gov/pubmed/39172080
https://pmc.ncbi.nlm.nih.gov/articles/PMC11418757
https://doi.org/10.1016/j.nrl.2017.09.010
https://www.ncbi.nlm.nih.gov/pubmed/29169809
https://doi.org/10.3174/ajnr.A5601
https://www.ncbi.nlm.nih.gov/pubmed/29622556
https://pmc.ncbi.nlm.nih.gov/articles/PMC7410653
https://doi.org/10.3174/ajnr.A8268
https://www.ncbi.nlm.nih.gov/pubmed/38575320
https://pmc.ncbi.nlm.nih.gov/articles/PMC11392358
https://doi.org/10.1016/j.jvscit.2023.101342
https://www.ncbi.nlm.nih.gov/pubmed/38023323
https://pmc.ncbi.nlm.nih.gov/articles/PMC10654014
https://doi.org/10.1016/j.avsg.2011.11.034
https://www.ncbi.nlm.nih.gov/pubmed/22622073
https://doi.org/10.1016/j.jvs.2021.04.073
https://www.ncbi.nlm.nih.gov/pubmed/34153348
https://doi.org/10.1007/s00415-019-09605-5
https://www.ncbi.nlm.nih.gov/pubmed/31701329
https://pmc.ncbi.nlm.nih.gov/articles/PMC6989616
https://doi.org/10.1161/STROKEAHA.116.015427
https://www.ncbi.nlm.nih.gov/pubmed/28119435
https://doi.org/10.1017/cjn.2021.50
https://www.ncbi.nlm.nih.gov/pubmed/33988097
https://doi.org/10.3174/ajnr.A4432
https://www.ncbi.nlm.nih.gov/pubmed/26316571
https://pmc.ncbi.nlm.nih.gov/articles/PMC7960223


Diagnostics 2025, 15, 1273 13 of 13

31. Dulai, M.; Elsherif, M.; Tawfick, W.; Kavanagh, E.P.; Hynes, N.; Sultan, S. Outcome following open and endovascular intervention
for carotid stump syndrome. SAGE Open Med. Case Rep. 2018, 6, 2050313. [CrossRef] [PubMed]

32. Mahajan, A.; Das, B.; Goel, G.; Garg, A.; Sapra, H. Carotid stump syndrome treated with endovascular coiling: A rare cause of
stroke in young patients. Neurol. India 2018, 66, 228–229. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1177/2050313X18779744
https://www.ncbi.nlm.nih.gov/pubmed/29977555
https://doi.org/10.4103/0028-3886.222861
https://www.ncbi.nlm.nih.gov/pubmed/29322990

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

