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[Abstract] Objective To analyze the application of hybrid treatment for complicated carotid artery
stenosis and occlusion and explore its clinical significance. Methods The clinical data of 12 patients,
including 8 carotid artery occlusion patients and 4 multilevel carotid artery stenosis patients, who received
hybrid treatment during the surgery were analyzed, and the efficacy and safety of combined surgical
techniques were explored. Results For 8 carotid artery occlusion patients, 7 procedures were successful.
For 4 multilevel carotid artery stenosis patients, all procedures were successful. They underwent both
carotid endartertectomy (CEA) and common carotid artery angioplasty during the surgery. There was no
neurological morbidity or mortality after operation. Conclusions Intraoperative angioplasty combined with
CEA (hybrid treatment) is an effective and safe method for carotid artery occlusion or multilevel carotid
artery stenosis.
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Table 1. Characteristics of lesion distribution of the 12 cases

Site of lesion N Feature Site of reversed blood flow and collateral circulation

LCCA occlusion 2 Initial segment of CCA occlusion Reversed blood flow: ICA beyond the bifurcation could be
identified (2 cases)

RCCA occlusion 2 Initial segment of CCA occlusion Reversed blood flow: ICA beyond the bifurcation could be
identified (2 cases)

LICA occlusion 3 ICA occlusion beyond the bifurcation Reversed blood flow: petrous segment (2 cases),
cavernous segment (1 case)

RICA occlusion 1 ICA occlusion beyond the bifurcation Reversed blood flow: petrous segment (1 case)

Tandem lesion: LCCA, ICA 4  Multilevel stenosis, involving CCA and ICA

Normal forward flow

LCCA,left common carotid artery, 22l #5181 ik ; RCCA , right common carotid artery, 47 M £ & 2l ik ; LICA , left internal carotid artery, A
) 25 N 2 ik ; RICA , right internal carotid artery, 45l 5 4 2J ik ; CCA, common carotid artery, £ &L 8}/ ik ; ICA , internal carotid artery, 20 P

ik
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Figure 1 A 59 - year - old male patient was diagnosed as LCCA occlusion (proximal segment).
Preoperative DSA indicated LCCA occlusion, and the residual LCCA could be identified (arrow
indicates). The anastomosis between external carotid artery (ECA) and left vertebral artery (LVA)
made left carotid bifurcation visible (Panel la). Preoperative LVA angiography (lateral view) showed
the anastomosis between ECA and LVA made left carotid bifurcation visible (arrow indicates). The
structure of left carotid bifurcation and intracranial segment of ICA was normal (Panel 1b).
Preoperative angiography of CCA (lateral view) indicated the bifurcation located at the Ci. level
(arrow indicates, Panel 1c). Retrograde puncture of CCA during the procedure and stent placement
were performed, and recanalization of LCCA was shown (Panel 1d). Angiography during the

procedure indicated recanalization of CCA and fluent blood flow of branches (Panel Ie).
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the bifurcation located at the Ci. level (arrow indicates, Panel 2b).
intracranial segment was almost normal, and stenosis of the petrous segment could be observed (arrow indicates, Panel 2¢). Puncture of
CCA and carotid sheath placement was performed after the CEA procedure, and recanalization of the CCA could be identified (Panel
2d). Microtubule was placed through carotid sheath, and superselective angiography during the procedure indicated it was located in
the real lumen of ICA (Panel 2e). Angioplasty for the initial segment of ICA and petrous segment of ICA was performed after CEA
procedure. Ipsilateral ICA angiography showed recanalization was accomplished, and distal middle cerebral artery (MCA) truck and

braches remained normal (Panel 2f).

Preoperative DSA of RCCA (anteroposterior view) indicated the
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Figure 2 A 75-year-old male patient was diagnosed as RICA
occlusion. Preoperative DSA indicated RICA occlusion (thick
arrow indicates), and the petrous segment (thin arrow indicates)
of RICA could be identified at the late phase of angiography
(Panel 2a). Preoperative DSA of RCCA (lateral view) indicated
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Figure 3 A 65-year-old female patient was diagnosed as multilevel stenosis of LCCA and carotid artery bifurcation. Preoperative
DSA of aortic arch indicated severe stenosis of initial segment of LCCA (thick arrow indicates) and the bifurcation of LCCA (thin
arrow indicates, Panel 3a). Angiography of LCCA (lateral view) before operation indicated severe stenosis of CCA (thick arrow
indicates) and the bifurcation of LCCA (thin arrow indicates, Panel 3b). Angiography of LCCA indicated the bifurcation located at
the Cs4 level (arrow indicates, Panel 3c¢). Puncture of CCA after the CEA procedure was performed to place carotid sheath, and the
stenosis of initial segment of LCCA could be identified (arrow indicates, Panel 3d). Angioplasty for the proximal LCCA after CEA
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procedure was performed and recanalization of LCCA could be indentified (Panel 3e).
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A field of view(FOV)
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Asymptomatic Carotid Atherosclerosis Study(ACAS)
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mitochondrial transcription factor A(TFAM)
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/NFHERNA - small interference RNA(siRNA)
fEME L signal-to-noise ratio(SNR)
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