
Endovascular recanalization in acute
ischemic stroke
Regionalized organization of care

Jeffrey L. Saver, MD It is time to systematically plan for the next era in
reperfusion therapy for acute ischemic stroke—the
epoch of endovascular treatment.

Reperfusion therapies for acute arterial occlusions
in different organ beds naturally evolve in 2 succes-
sive eras. In the first, IV thrombolysis (IVT) launches
the reperfusion age, as the first useful, widely dissem-
inated therapy, but its success is constrained by only
modest recanalization rates. Then, in the second, en-
dovascular recanalization techniques (ERTs) are de-
veloped that are far more effective at achieving
reperfusion and supersede IVT alone to become the
definitive, ongoing standard of care. This 2-stage
pattern characterized the evolution of reperfusion
therapy for both acute myocardial ischemia and
acute limb ischemia. Reflecting the greater complex-
ity and fragility of the brain and its vasculature, the
evolution of acute ischemic stroke care has been
slower but now can be seen to be also traversing this
same historical path.

The decades from 1990 to 2010 were the era of
IVT for acute ischemic stroke, as IVT evolved from
untested therapy through clinical trial–validated in-
tervention to standard therapy embedded in nation-
wide hospital systems of care.

We are now living and working in the early phase
of the era of ERTs. The initial period of rapid, itera-
tive technologic advance has been proceeding apace,
as the endovascular armamentarium has expanded
from intra-arterial fibrinolysis alone to corkscrew re-
trievers, suction thrombectomy, primary stenting,
and stent retrievers. Randomized clinical trials of
ERTs are advancing, fitfully but inexorably, from
PROACT (Prolyse in Acute Cerebral Thrombo-
embolism) 2 and MELT (Middle Cerebral Artery
Embolism Local Fibrinolytic Intervention Trial)
through the ongoing MR RESCUE (Mechanical Re-
trieval and Recanalization of Stroke Clots Using Em-
bolectomy), IMS (Interventional Management of
Stroke) 3, and THRACE (Trial and Cost-
Effectiveness Evaluation of Intra-arterial Thrombec-
tomy in Acute Ischemic Stroke) studies. The final
step is to plan and then implement changes in the

organization of care to provide patients with wide
access to proven ERT interventions in routine prac-
tice. From this perspective, the studies and essays col-
lected in the epidemiologic section of this
supplement mark a historic moment: the first at-
tempt to systematically understand the system and
workforce transformations needed to make endovas-
cular recanalization therapy widely available.

Rational planning for the coming era of endovas-
cular care must begin by developing provisional esti-
mates of the size and geographic distribution of the
population that will be candidates for endovascular
treatment. Two thoughtful essays in this supplement
present first, ranging estimates. Zahuranec and Ma-
jersik provide a conservative projection, considering
only candidates for pure intra-arterial fibrinolysis
therapy in the 3- to 6-hour window. Zaidat and col-
leagues add 0- to 3-hour patients for whom IV tissue
plasminogen activator has failed and 6- to 8-hour
patients who are candidates for mechanical embolec-
tomy. Even the midpoint value at which Zaidat and
colleagues arrive, 50,000 per year, may be conserva-
tive. The aging of the American populace means that
the number of stroke patients presenting each year is
likely to rise over the next decades.1 Also, validation
and implementation of penumbral imaging selection
will likely enable identification of additional patients,
albeit modest in numbers, who are treatable in the 8-
to 24-hour window.2

To ensure these facilities provide access to
ERTs to as much of the US population as possible,
stroke systems of care will need to be formally or-
ganized at the regional level, with the prehospital
ambulance system and multiple frontline primary
stroke centers (PSCs) funneling appropriate patients,
swiftly and surely, to comprehensive stroke centers
(CSCs) that perform ERTs.3–5 ERTs require complex
neuroangiographic capital equipment, expert neuroint-
erventionalist physicians, and highly trained catheteriza-
tion laboratory nurses, technologists, and anesthetists.
Accordingly, ERTs will not be available at every hospi-
tal in the country, but instead at select secondary and
tertiary hospitals.
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As suggested in the review by El Khoury et al. in
this supplement, in the endovascular stroke therapy
era, each state or county will need to set up an orga-
nized system of acute stroke care addressing prehos-
pital, hospital, and legislative related factors that
would improve access to the stroke chain of recovery.
Emergency medical services agencies will train first-
responder emergency medical technicians and para-
medics in stroke recognition, provide prearrival
notification to receiving facilities that a stroke patient
is inbound, and route all stroke patients to designated
stroke centers. Telestroke telemedicine systems will en-
able neurologic and radiologic expertise to be extended
to frontline hospitals so that 75% to 100% of all hospi-
tals in a region can serve as PSCs, ensuring that all pa-
tients live in close proximity to a facility offering IV
thrombolysis. Endovascular recanalization therapies
will be offered at the 5%–35% of hospitals in a region
that serve as CSCs, with rapid interfacility transfer pro-
cedures in place from PSCs to CSCs.

Are there enough skilled neurointerventionalists
and is there enough money? Two articles in this sup-
plement provide reassurance regarding these 2 funda-
mental requirements for build-out of regional ERT
networks. Zaidat and colleagues carefully analyze a
wide range of datasets to conclude that the neuroint-
erventional physician workforce is already nearly suf-
ficient in number to meet the demands of this new
system of care. Michael Chen reviews data demon-
strating that ERTs are highly cost-effective interven-
tions; health policymakers and payors can be assured
that the modest expense of setting up regionalized
acute stroke systems of care is amply justified by the
deaths and years of disability they will avert.

The ERT revolution in acute stroke care will be
regionalized, and it has begun.
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