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Abstract. Background: Tandem occlusion in acute ischemic stroke (AIS) presents a dual-vessel
challenge demanding optimized reperfusion strategies. Controversy persists regarding the
superiority of endovascular thrombectomy (EVT) over intravenous thrombolysis (IVT) across
varying National Institutes of Health Stroke Scale (NIHSS) severity strata. Methods: A multicenter
retrospective cohort of 614 AIS patients with confirmed tandem occlusion was analyzed.
Propensity-score matching balanced baseline characteristics. Primary endpoints included 90-day
modified Rankin Scale (mRS) scores, recanalization rates (TICI >2b), and symptomatic intracranial
hemorrhage (sICH) incidence. Results: EVT demonstrated significantly superior functional
independence (mRS 0-2: 58.3% vs. 34.7%, p<0.001) and recanalization (81.6% vs. 49.2%,
p<0.001). sICH rates were comparable. Benefit was most pronounced in NIHSS >15 subgroups.
Conclusions: EVT constitutes the preferred reperfusion modality in tandem occlusion AIS,
particularly in high-severity presentations, warranting protocol-level implementation in
comprehensive stroke centers.
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Introduction

Acute ischemic stroke (AIS) remains one of the foremost causes of mortality and long-term
disability worldwide, accounting for approximately 12.2 million new cases annually as of
2024, with tandem occlusion—defined as the simultancous obstruction of both an
extracranial cervical artery and an ipsilateral intracranial large vessel—representing one of
the most hemodynamically devastating subtypes encountered in acute neurovascular care.
Affecting an estimated 10-20% of large vessel occlusion (LVO) presentations, tandem
occlusion is associated with disproportionately poor collateral circulation, accelerated
penumbral tissue loss, and significantly attenuated response to conventional
pharmacological reperfusion. The dual-vessel nature of the pathology creates a therapeutic
paradox: systemic thrombolytic agents must traverse the proximal occlusion to achieve
distal effect, rendering the mechanistic rationale for exclusive intravenous thrombolysis
(IVT) biologically tenuous in this subgroup. The advent of mechanical endovascular
thrombectomy (EVT), propelled by landmark trials including MR CLEAN, SWIFT
PRIME, ESCAPE, and DAWN, has irrevocably shifted the therapeutic paradigm for LVO-
associated AIS. Nevertheless, the evidence base specifically governing tandem occlusion
management remains heterogeneous. Existing registries, including ETIS, TITAN, and
CLEAR, have reported variable recanalization benchmarks and functional outcome
distributions, and none have systematically interrogated outcomes stratified by National
Institutes of Health Stroke Scale (NIHSS) severity tiers — a clinically pivotal factor
governing both triage decisions and prognostic expectations. The absence of a high-
powered, propensity-matched comparative framework directly addressing this gap
constitutes a substantive deficit in the evidence architecture supporting guideline
formulation. Furthermore, the evolving role of acute carotid stenting as an adjunct to EVT
in extracranial atherosclerotic tandem configurations introduces additional procedural
heterogeneity that confounds cross-institutional outcome comparisons. Reconciling these
variables demands a methodologically rigorous, multi-site analysis capable of isolating the
independent contribution of reperfusion modality from baseline vascular anatomy, onset-to-
treatment time intervals, and collateral grading scores. This study addresses these
unresolved questions through a stratified comparative outcome analysis of EVT versus IVT
in a propensity-score-matched multicenter cohort of 614 tandem occlusion AIS patients,
enrolling participants across four high-volume comprehensive stroke centers between
January 2019 and December 2023. The paper is structured as follows: Section 2 delineates
patient selection criteria and statistical methodology; Section 3 presents primary and
secondary endpoint analyses across NIHSS severity strata; Section 4 contextualizes
findings within the existing LVO literature and discusses implications for acute stroke
protocol design; and Section 5 offers conclusions and directions for prospective
randomized investigation.
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