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A B S T R A C T   

Introduction: Carotid artery stenting (CAS) has been indicated as an alternative to carotid endarterectomy in high 
risk patients. Sometimes, an aortic arch can be anatomically unfavourable for CAS. Herein we report our 
experience in a case of CAS with transcervical approach. 
Presentation of case: A 77-year-old male was referred to our hospital for severe subtotal occlusion of the left 
internal carotid artery. He had a past medical history of radiation to the head and neck for laryngeal cancer. 
Previous CT-angiography had shown a type III aortic with bovine arch. CAS via transcervical approach was 
performed with transitory reversal flow during the placement of RX Spider Filter 6 Fr (Medtronic, Minneapolis, 
MN). After release of 7 × 30 mm RX Xact carotid stent (Abbott Vascular, Chicago, IL) and ballooning with a 5.5 
× 30 mm Rx Submarine balloon catheter (Medtronic Minneapolis, MN), angiography check showed a good 
result. 
Discussion: The transcervical approach is an innovative technique where usually a shunt is created, either be
tween the common carotid artery and the internal jugular vein or between the common carotid artery and the 
common femoral vein. This flow reversal reduces the risk of periprocedural embolic events. In our experience a 
short proximal clamping with transitory reversal flow, reduces the invasiveness of procedure with good 
outcomes. 
Conclusion: Transcervical carotid access with transitory reversal flow is a valid alternative in complicated patient 
with anatomy unfit for CAS.   

1. Introduction 

The benefit of carotid endarterectomy (CEA) for stroke prevention 
has been demonstrated in several randomized controlled trial in both 
symptomatic patients and asymptomatic patients with carotid stenosis 
[1–3]. Perioperative outcomes of CEA are related to patient risk factors, 
so carotid artery stenting (CAS) has been indicated as an alternative to 
CEA in high risk patients [4,5]. However, sometimes, an aortic arch can 
be anatomically unfavourable for CAS. 

In such cases, the transcervical approach may be preferred, espe
cially, when femoral o radial access is not practicable. Herein we report 
our experience in a case of CAS with transcervical approach after an 
attempt with usual accesses. 

This work has been written in accordance with the SCARE criteria 

[6]. 

2. Case report 

A 77-year-old male with hypertension, diabetes mellitus, was 
referred to our hospital for elective internal carotid artery stenting in 
asymptomatic severe subtotal occlusion of the left internal carotid artery 
(Fig. 1). He had a past medical history of radiation to the head and neck 
for laryngeal cancer. No coronary artery disease or cardiac arrhythmias 
were reported. 

Previous CT-angiography had shown a type III aortic with bovine 
arch (Fig. 2). The patient was considered to be a poor candidate for 
carotid endarterectomy (CEA) due to a history of head and neck irra
diation and a short neck, another distance of 3 cm from carotid 
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E-mail address: ettoredinoto@gmail.com (E. Dinoto).  

Contents lists available at ScienceDirect 

International Journal of Surgery Case Reports 

journal homepage: www.elsevier.com/locate/ijscr 

https://doi.org/10.1016/j.ijscr.2021.106206 
Received 31 May 2021; Received in revised form 9 July 2021; Accepted 14 July 2021   

mailto:ettoredinoto@gmail.com
www.sciencedirect.com/science/journal/22102612
https://www.elsevier.com/locate/ijscr
https://doi.org/10.1016/j.ijscr.2021.106206
https://doi.org/10.1016/j.ijscr.2021.106206
https://doi.org/10.1016/j.ijscr.2021.106206
http://creativecommons.org/licenses/by/4.0/


International Journal of Surgery Case Reports 85 (2021) 106206

2

bifurcation, made more difficult a surgical dissection (Fig. 3). Percuta
neous carotid artery stenting (CAS) was initially attempted with access 
via the femoral and right radial approach. However, this procedure was 
unsuccessful due to a very tortuous and calcified type III aortic arch. 

Carotid artery stenting (CAS) via the transcervical approach was 
then performed. The patient was given general anesthesia with the head 
turned towards the right side. The common carotid artery was exposed 
using surgical cutdown and exploration at the base of neck (Fig. 4). A 
sheath was introduced into the common carotid artery with passage 
through the skin of the incision proximally to allow for improved sta
bility of the sheath (Fig. 5). To avoid a clamping post stenting, a gate 

access on common carotid was prepared with the surgiclose technique, 
an easy and fast trick, applicable to all vessels to avoid a damage of 
artery [7,8]. The area of stenosis was identified with a carotid angio
gram and, previous clamping of common carotid having a flow reversal, 
was crossed with a filter wire where a RX Spider Filter 6 Fr (Medtronic, 
Minneapolis, MN) was used distally in the left internal carotid artery, re- 
opening right after the artery. The lesion was treated with release of a 7 
× 30 mm RX Xact carotid stent (Abbott Vascular, Chicago, IL). Post- 
dilation was then performed with a 5.5 × 30 mm Rx Submarine 
balloon catheter (Medtronic Minneapolis, MN), with good results 
(Fig. 6). The filter was retrieved followed by sheath removal. The 

Fig. 1. Preoperative CT Angiography showing stenosis of left internal carotid artery in sagittal plane (A) and coronal plane (B).  

Fig. 2. Preoperative CT Angiography 3-dimensional volume rendering showing aortic arch and left common Artery from different angles. The common origins of 
brachialcephalic artery and left common carotid are an important anatomical obstacle to the passage with access from femoral or radial access. 
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arteriotomy site was easier closed thanks to surgiclose technique and 
hemostasis was successfully achieved (Fig. 7). The patient tolerated the 
procedure well and was successfully extubated. He was neurologically 
intact with National Institutes of Health Stroke Scale score of zero. 
Following the procedure, he remained on dual antiplatelet and statin 
therapy. At 3-months followup, Ultrasound doppler showed lack of 
restenosis with good flow intrastent (Fig. 8). 

3. Discussion 

Although CEA is currently considered as the gold standard treatment 
for patient with severe carotid stenosis, the use of the carotid artery stent 
(CAS) has become the preferred method for the management of patients 
considered to be at high risk for surgery. CAS is preferable to CEA in 
patients with severe cardiac and/or pulmonary comorbidity, and in 
those presenting with specific conditions, such as paralysis of the 
contralateral laryngeal nerve, stenosis extended to the cranial region or 
the clavicular region, restenosis, previous tracheostomy or surgical 
intervention/radiotherapy of the neck [9]. Patients who may have a 
poor outcome following CAS include patients of advanced age, patients 
with severe cardiopulmonary dysfunction, patients with advanced renal 

Fig. 3. Preoperative CT Angiography centerline showing stenosis, distance from origin of internal carotid and length of plaque.  

Fig. 4. Surgical exposition of left common artery at the base of neck with 
surgiclose technique. After minimal surgical access to the common carotid ar
tery, exposing only the anterior wall, 2 preliminary 5-0 polypropylene trans
mural single sutures were placed in the horizontal plane. 

Fig. 5. Puncture of left common artery through transcervical access. The vessel 
is accessed via an open Seldinger technique in the midline between the 2 su
tures, and the sheath was then inserted over the wire. 
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disease, and patients with anatomical changes that may challenge sur
gical access, or with prior irradiation to the neck [4–11]. Conventional 
stenting procedures used for the carotid artery can be performed using 
various approaches for access. Most commonly, percutaneous access is 
achieved through the common femoral arteries, less frequently radial 
access. Angiography of the supra-aortic trunks and both extra and 
intracranial carotid and vertebral arteries was performed to determine 
the choice of catheters. Imaging evidence of significant carotid artery 
calcification or atherosclerotic disease increase risk of athero- 
embolization during the procedure [12,13]. It is also more difficult to 
maneuver wires and catheters into an anatomically challenging arch, 
such as a type III arch, or when there is severe aortic tortuosity. Several 
studies have shown increased fluoroscopy time and increased compli
cations in patients who have a type III aortic arch [14]. Transcervical 
approach reduces the risk of athero-embolization and improves post
operative outcome. In our case, the patient had an anatomically chal
lenging type III aortic arch and a tortuosity in the origin of left common 
carotid (bovine arch) that made difficult and potentially dangerous to 

maneuver wires and catheters in aortic arch. Another, patient had a 
history of previous neck irradiation and had a lesion distant from carotid 
biforcation rendering surgical access for carotid endarterectomy (CEA) 
inappropriate. Therefore, a transcervical approach using a CAS was the 
best option for patient. In addition, surgiclose technique permitted to 
avoid a stenosis on common carotid artery [15,16]. 

Standard CAS technique includes the use of a distal embolic filter 
passing through the stenosis while blood flow remains antegrade. In this 
case reported, a short carotid clamping was used to place a distal 
embolic filter with flow reversal so as to avoid embolism during the 
transition. 

There are currently two embolic protection devices (EPDs) available 
for use: distal-EPDs and proximal-EPDs. RX Spider Filter 6 Fr (Med
tronic, Minneapolis, MN), as was used in this case, is a type of distal- 
EPD. Although d-EPDs are more commonly used in clinical practice, 
current data support that p-EPDs more efficiently reduce the embolic 
risk than d-EPDs. Therefore, p-EPDs are more favorable in high-risk 
plaques (recently symptomatic and vulnerable plaque such as 

Fig. 6. Intraoperative angiography showing carotid lesion before (A) and after Stenting with embolic protection device deployed inside the ipsilateral internal 
carotid (B). 

Fig. 7. Surgiclose technique before (A) and after closure (B). At the end of the procedure, the sheath and wire were removed, and with digital pressure on the vessel 
distally, the access site is washed out in antegrade fashion. All 2 sutures are then pulled tight and tied. 
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ulcerated, heterogeneous, high-lipid burden and the presence of intra
plaque hemorrhage or intraluminal thrombus) [17]. The most 
commonly percutaneous pEPD used is the Mo.Ma device. This device 
system saves the cerebrum from embolic debris by two atraumatic bal
loons. One of these blocks the antegrade blood flow from the CCA, and 
the other blocks the retrograde blood flow from the ECA [18]. An 
alternative to transfemoral or transradial carotid is the transcervical 
approach where usually a shunt is created, either between the common 
carotid artery and the internal jugular vein or between the common 
carotid artery and the common femoral vein [19]. The common carotid 
artery is usually clamped proximally, and there is flow reversal from the 
common carotid artery into the venous system. The flow reversal system 
involves a filter that collects debris before returning the blood to the 
vein. This flow reversal reduces the risk of periprocedural embolic 
events [20]. CAS through a transcervical approach is a safe procedure 
with a very low incidence of stroke and complications. Two techniques 
are described in the literature: direct CAS with transcervical access and 
transcervical CAS under reversed flow [21]. In our experience a short 
proximal clamping with transitory reversal flow, permitted to exploit 
the advantages of transcervical approach and distal embolic protection 
device, reducing the invasiveness. 

4. Conclusions 

Transcervical carotid access with the use of a carotid artery stent 
(CAS) may be necessary for patients who are unfit for carotid endar
terectomy (CEA). Typically, the method involves flow reversal of the 
carotid artery into a venous system. In this case presented, the method 
for the CAS procedure differed in that the reversal flow was transitory 
and limited to placement of a distal embolic filter, which is more 
commonly associated with the percutaneous femoral access approach. 
Further studies are needed to test the efficacy and risks associated with 
this technique. 
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