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ABSTRACT 
Background: Surpass streamline flow diversion is performed by 

transfemoral, transradial or both approaches. Safety and feasibility of 

direct carotid artery cutdown and is not known. Objective is to report 

Surpass streamline flow diversion via direct carotid artery utdown for a 

patient with bilateral internal carotid artery dissecting pseudoaneurysm. 

Method: Case report. Outcome was measured using modified ranking scale 

(mRS). Results: Sixty-seven-year-old man with history of repaired aortic 

arch dissecting aneurysm using aortic stent, developed worsening 

headaches and dizziness and diagnosed with bilateral internal carotid 

artery dissecting pseudoaneurysm on a computed tomographic 

angiography; right internal carotid artery dissecting pseudoaneurysm 

measured 19x15x20 mm and left was 16x9x22 mm. Digital subtraction 

angiogram was attempted but failed.  A direct carotid artery cutdown 

followed by surpass streamline flow diversion was performed in a staged 

fashion. A 6-french sheath was placed from right common carotid artery to 

right internal carotid artery by a vascular surgeon and was confined with 

digital subtraction angiography. An intermediate catheter was navigated 

to the internal carotid artery beyond the internal carotid artery dissecting 

pseudoaneurysm and surpass streamline flow diversion was achieved with 

3 devices; 4x50 mm x2 and 5x40 mm. Carotid artery cutdown site was 

sutured by vascular surgeon. Patient was extubated and discharged home 

in 48 hours with NIHSS 0 and mRS1 at his baseline. The left internal carotid 

artery dissecting pseudoaneurysm was repaired after 3 month using similar 

technique as described above with two 5x50 mm flow diverters. For the 

second procedure, angioplasties were required for better appositions of 

flow diverters. Patient was discharged home in 24 hours. Patient’s symptoms 

resolved and resumed baseline activities. Prescribed to continued 325 mg 

aspirin and 75 mg clopidogrel for six months followed by 162 mg aspirin 

and 75 mg of clopidogrel. Patient maintained mRS 0 in follow-up visits but 

refused to have a computed tomographic angiography, which finally 

performed in 24 months, demonstrates complete obligations of the left 

internal carotid artery dissecting pseudoaneurysm but occlusion of right 

internal carotid artery with robust collaterals from left internal carotid 

artery through collaterals. Patient admits premature discontinuation of 

antiplatelets when he learned about his computed tomographic 

angiography results. Conclusion: This is the first report of treatment of 

bilateral internal carotid artery dissecting pseudoaneurysm repaired by 

direct carotid artery cutdown approach. This is also the first report of a 

patient with an aortic arch stent, who developed bilateral internal carotid 

artery dissecting pseudoaneurysm and direct carotid artery cutdown 

required for treatment. Additionally, antiplatelets must be continued to 

prevent device occlusion.  
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Abbreviations: 

DCAC: direct carotid artery cutdown 
DSA: digital subtraction angiogram 
SSFD: surpass streamline flow diversion 
ICA: internal carotid artery 
ICADPA: internal carotid artery dissecting 
pseudoaneurysm 
NES: neuroendovascular surgeon  
mRS: modified Rankin Scale 
NIHSS: National Institute of Health Stroke Scale 
 
Introduction: 

Pseudoaneurysms are a potential 
complication of a craniocervical dissection, and they 
can develop spontaneously or from trauma. Internal 
carotid artery (ICA) dissecting pseudoaneurysm 
(ICADPA) develops in 27-30.3% of patients for 
spontaneous or trauma etiologies.1-4 Among 
pseudoaneurysms in the craniocervical arteries, 
internal carotid dissecting pseudoaneurysms 
(ICDPA) are more common than vertebral.2 
Pseudoaneurysms can be potentially life-
threatening or severely debilitating when they 
predispose an individual to thromboembolism, 
create a mass effect on nearby structures, or 
rupture to create a subarachnoid hemorrhage if in 
the intracranial vasculature.3,5  

 Identification of pseudoaneurysms is often 
after a symptomatic presentation of nonischemic 
symptoms, including headache, neck pain, Horner’s 
Syndrome, or cranial nerve palsy.3 Treatment of 
pseudoaneurysms surgically is often prompted by a 
traumatic initial presentation, recurrent ischemic or 
non-ischemic symptoms, or enlargement of the 
pseudoaneurysm on reimaging.3 Endovascular 
treatment including use of stents, coiling, or an open 
surgical approach for pseudoaneurysms.6-10 Flow 
diversions (FD) have demonstrated success in the 
treatment of ICADPA.10-13 The safety and efficacy 

of stents and flow diverters is being increasingly 
supported in evidence based literatures.12 ICADPA 
are endovascularly treated either via trans-femoral 
or trans-radial approaches. If these access points 
are not an option, there are no clearly defined 
alternative options for the access points. Direct 
carotid artery cutdown (DCAC) has been used in the 
emergent acute stroke thrombectomy cases.4,13,14  

The patient outlined here had an aortic 
stent that would have precluded him from 
endovascular treatment for his bilateral internal 
carotid pseudoaneurysms via a trans-femoral or 
trans-radial approach. DCAC is the only option for 
endovascular treatment for this patient. Our patient 
was treated with a consecutive, team-based 
approach. A vascular surgeon initiated the 
procedure with trans-carotid surgical access via 
bilateral DCAC and an endovascular surgeon 
finished the procedure with FD on both internal 
carotid pseudoaneurysms. This is the first reported 
case of DCAC in the treatment of bilateral ICADPA 
in a nontraumatic or traumatic setting in our 
knowledge. It is also the first case of FD for the 
bilateral ICADPA in a setting of an aortic arch stent. 

 Unique Case 
A 67-year-old man with a history of 

hypertension, hyperlipidemia, smoking history, and 
aortic arch endograph with stent after aortic 
dissection. He was diagnosed with bilateral ICADPA 
with computed tomographic angiography (CTA). 
Patient initially presented with ongoing worsening 
neck pain, headaches, and dizziness that prompted 
CTA. On CTA, he had a right ICADPA measured 19x 
15x 20mm at multi-level, extending from cervical 
carotid artery to the skull base with inflow-zone 
stenosis (Figure 1A). The left ICADPA was measured 
16x9x22m (Figure 1A). DSA was attempted but 
was unsuccessful due to aortic arch endograph and 
stent (Figure1B-C).  

https://esmed.org/MRA/index.php/mra/article/view/3864
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Considering the severity and extends of the 

bilateral ICADPA and worsening symptoms, a team-
based approach through DCAC was planned.  
Patient was prepared with good control of blood 
pressure with cessation of smoking. On the day of 
the procedure, patient was given 4 chewable baby 
aspirin, 300mg of clopidogrel was given, 2 hours 
before the procedure and activated coagulation 
time was kept 2 times of the baseline during the 
procedure. A vascular surgeon gained access to the 
ICA by DCAC approach followed by SSFD by a 
neuroendovascular surgeon (NES).  

Regarding this DCAC approach; a long-
segment carotid artery dissecting pseudoaneurysms 
extending to skull-base are extremely difficult 
either to get access or to repair surgically, 
especially when it is extensive. Both vascular 
surgeon and neurosurgeon have declined this case 
for surgical approach. Additionally, a vascular 
surgeon gained access to the carotid artery, which 
is very basic procedure for his specialty and an 
endovascular specialist performed the procedure, 
which is also very routine for his specialty. The 

combined approached opened a new strategy to 
offer treatment to this patient, when an aortic arch 
stent and stent graph are present and there is no 
safe alternative option available. Both vascular 
surgeon and the endovascular specialist had 
extensive discussion with patient and his wife using 
layman’s terms and drawing diagrams. Patient and 
his wife understood the calculated risk and benefit 
clearly and given consent.  

 
Techniques:  

An ultrasound-guided access 6F sheath and 
was placed from the right common carotid artery to 
the right ICA by a vascular surgeon. The placement 
was confirmed with DSA by a NES. An intermediate 
catheter (CAT5, Stryker Neurovascular, Irving, CA) 
was navigated to the right ICA beyond the ICADPA 
(figure 2A-C) on the right side. FD was performed 
by using multiples surpass streamline devices; two 
4x50 mm and one 5x50 mm to cover the entire 
dissecting pseudoaneurysm including diseased right 
ICA (Figure 3A-C).  

https://esmed.org/MRA/index.php/mra/article/view/3864
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The DCAC site was sutured by the vascular 

surgeon and the patient was extubated. Patient 
was discharged home for 48 hours with NIHSS of 0 
and mRS 1, at his baseline. Using the similar 
techniques, the left sided ICDPA was repaired using 

two 5 x 50 mm surpass streamline flow diverters 
(Figure 4A-C). For better apposition of the FD, 
multiple angioplasties were performed, resulting in 
good apposition (Figure 5A-C).  

https://esmed.org/MRA/index.php/mra/article/view/3864
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Patient was discharged home in 24 hours. After the 
interventions, patient was prescribed to continue 
325 mg of aspirin and 75mg of clopidogrel for six 
months, followed by 162 mg of aspirin and 75mg 
of clopidogrel for additional 12 months. Patient’s 
symptoms resolved and he resumed his baseline 
activities of living. Patient’s mRS improved to 0 in 
Six-month, which sustained in 24 months follow-up 
visits. Patient claimed and confirmed taking his 

prescribed dual antiplatelets in all visits.  Patient 
refused to obtain a follow-up CTA despite our 
multiple recommendations. A magnetic resonance 
images could not be performed due to the presence 
of aortic arch stent. Finally, CTA was performed in 
24 months, which demonstrates complete 
obliteration of the left ICADPA with remodeling of 
the ICA but occlusion of right ICA with robust 
collaterals from left ICA (Figurer 6A-D).  
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Patient admits premature discontinuation of 

the prescribed dual full dose of antiplatelets to an 
81 mg aspirin daily. Reason of discontinuation of 
dual antiplatelets was bleeding risks which he read 
in the newspaper published for an observational 
study with antiplatelets and related bleeding risks. 
Patient was restarted on aspirin 325 mg and 
clopedrogel 75 mg for 30 days followed by 
aspiring 325 mg daily. Patient platelets mapping 
demonstrated excellent platelets inhibitions.  Both 
Patient and his wife were counseled again for 
potential life-threatening stroke related to device 
occlusion if aspirin is discontinued. Both voiced 
understanding of our conversations, and that was 
documented in the medical records. 

 
Discussion 

To our knowledge, this is the first case of 
the endovascular repair of a bilateral ICADPA with 
FD with the approaches of DCAC. This is also the 
first report of a patient with an aortic arch stent, 
who developed bilateral ICADPA and bilateral 
DCAC were required for his treatment. This case has 
significant scientific merits for the reasons: it is the 
first case of DCAC methods being used for the 
treatment of bilateral ICADP with an un-traversable 
aortic arch stent; it is the first case where FD was 
used in bilateral ICADP; and it is the first case where 
DCAC was done twice for endovascular treatment. 
A team-based approaches where DCAC was 
performed by and vascular surgeon followed by 
neuroendovascular repair by FD by a 
neuroendovascular surgeon resulting in successful 

treatment of unpredictable symptomatic ICADPA 
and without impairing baseline functionality. In our 
patient, DCAC was used twice for the treatment of 
symptomatic bilateral ICADPA without any 
complication may indicate the reproducibility of 
DCAC in a controlled setting like ours. Further 
examination of CAC cutdown data might show that 
specialization and team-based approaches are 
more ideal for this type of intervention, as vascular 
surgeons are more likely to have done DCAC more 
frequently, improving their skill and lessening 
potential complications.  

DCAC is a relatively safe procedure based 
on literature with rates of carotid dissection and 
cervical hematoma occurring in .8% and 1.9% of 
cases respectively.14 In one study, a 5-french sheath 
carotid punctures without complications, but 6-
French sheaths could be a safe alternative.15 
Percutaneous direct puncture (PDP) approach 
instead of DCAC could be an alternative method to 
access the carotid artery, while bypassing the aortic 
arch.16 However, the risk of cervical hematomas is 
likely lower in DCAC in the setting of endovascular 
treatments.17 Anticoagulation is used 
prophylactically in either DCAC or PDP to decrease 
the risk of distal embolization or proximal thrombus 
formation in the setting of endothelial dysfunction 
from the procedure.17  The risk for cervical 
hematoma (5-8.6%) and possibly carotid dissection 
is significantly higher with the use of anticoagulants 
in the percutaneous PDP.15,16,18 

There have been a few cases where DCAC 
approached were used in the emergent 

https://esmed.org/MRA/index.php/mra/article/view/3864
https://esmed.org/MRA/mra


                                                      

 

Direct Carotid Artery Cutdown and flow diversions for the bilateral Internal Carotid Artery Dissecting 

Pseudoaneurysms

 

 

Medical Research Archives |https://esmed.org/MRA/index.php/mra/article/view/3864  7 

endovascular mechanical thrombectomy.14,19 For 
these instances, DCAC was done in an emergent 
setting with patients with difficult anatomy and 
thrombolysis was use in 40% of the cases without 
complication.14 Difficult anatomy can delay access 
to the carotid artery up to 20-90 minutes, with 
carotid access not being possible in a 5% of 
patients, significantly worsening outcomes. DCAC 
cutdown has also been used in the setting of treating 
intracranial aneurysms in 6 patients in Japan with 
good results with stenting and coiling with 16% 
cervical hematoma.20 Of significant difference, our 
case was in the setting of bilateral symptomatic 
ICADPA at multilevel treated with FD. In another 
study, 7 patients with unilateral ICA loop dissecting 
pseudoaneurysm was treated with successful 
Surpass Streamline flow diverter.21 Our strategies 
of bilateral DCAC in the treatment of symptomatic 
large bilateral ICADP with multilevel diseases, 
where a trans-femoral or trans-radial approach 
are not feasible due to the presence of aortic arch 
stents, opens the doors to explore DCAC in a team 
approaches to extend the treatment opportunities. 
Father studies are required. 

Regarding right ICA occlusion, most likely 
cause was early discontinuation of full dose of dual 
antiplatelets. However, other cause could be 
related to the SSFD, the first-generation device had 
68 wires and be associated with thrombogenicity. 
The exact time of occlusion is not clear. However, 
presence of robust flow from the left ICA to the right 
hemisphere during the repair of the left ICADPA 

(Figure 4A-C) may indicate that occlusion might 
have happened before the repair of the left 
ICADPA. Patient also had long-segment stenosis in 
the inflow-zone of the right ICADPA, therefore after 
flow diversion, the competitive flow from left ICA 
might have overcome the flow from right ICA 
leading to early occlusion.  
 
Conclusion 

Symptomatic ICADPA were repaired with 
flow diverters in both internal carotid arteries with 
DCAC approach twice without complications and 
patient achieved good functional outcome with mRS 
0 and NIHSS 0.  This case report may further 
support that DCAC may be offered for a potential 
life threatening intracranial cerebrovascular 
disease in the setting of an aortic arch stent, when 
there is no safe alternative safe option available.  
Team-based intervention for concomitant 
endovascular treatment with a vascular surgeon 
and neuroendovascular surgeon can work hand-in-
hand to achieve the focused expected goals. This 
study prompts further consideration of DCAC for 
nonemergent endovascular intervention and further 
broadens the armamentarium for neuroendo-
vascular surgery with future studies. We have 
created a registry for all patients that were treated 
by DCAC strategies for the treatment of carotid 
artery aneurysm in our institution, and we are in the 
process of collecting all relevant data for future 
publication.  
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