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Learning objectives

To show a short overview of the development of mechanical thrombectomy in dealing
with Acute Ischemic stroke.

To present the new trends in mechanical thrombectomy.

To reveal open issues with mechanical thrombectomy and offer our experience.
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Background

Stroke is the second leading cause of lost disability-adjusted-life-years in high-income
countries and the second most common cause of mortality worldwide(1,2). Approximately
80% of strokes are ischemic and 20% are hemorrhagic (3). Until 2005 intravenous
therapy (IVT) with application of tissue plasminogen activator (tPA) was the method
of choice. Successful recanalisation of large vessel occlusion (LVO) with IVT alone
was infrequent, ranging from 10% in internal carotid artery (ICA) occlusions to 30% in
middle cerebral artery occlusions, and IVT was associated with a risk of systemic and
intracerebral hemorrhage (ICH)(4).

Mechanical thrombectomy was first introduced in 2005 and since than several large
studies have been done. Although the first studies (SYNTHESIS EXPANSION, IMS
III, MR RESCUE) found no benefit from mechanical thrombectomy it is important to
understand the limitations of these trials and recognize the key role of endovascular
mechanical thrombectomy in the management of stroke patients(5,6,7). While these first
trials were valuable in providing preliminary data for the assessment of endovascular
intervention for AIS, each had significant limitations (8,9). In SYNTHESIS and IMS III,
patients with LVO were not appropriately selected based on preoperative imaging. In all
three trials, due to fast advances in endovascular technologies, a minority of patients were
treated with the up-to-date endovascular devices. Stentretrievers were used infrequently
in all three studies, which resulted in vessel recanalization rates below current standards.

Afterwards new studies such as MR CLEAN, ESCAPE, EXTEND-IA, SWIFT PRIME
and others were conducted with better patient selection and all found more favorable
results when patients were treated with mechanical thrombectomy over medicamentous
therapy alone. Due to these findings at the end of July 2015 an update of ASA/AHA
guidelines for the Early Management of Patients with Acute Ischemic Stroke Regarding
Endovascular Treatment was given stating that endovascular mechanical trombectomy
has great benefits and that it should be used in early treatment of stroke (10).
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Findings and procedure details

Endovascular mechanical thrombectomy involves physical extraction of the thrombus
through a catheter. Due to the anatomical limitations imposed by vascular anatomy,
thrombi in large ICA, the Circle of Willis and the first two branches of the anterior (A1
and A2), middle (M1 and M2), posterior (P1 and P2) cerebral arteries and basilar artery
are the most accessible.

There are three main ways of performing mechanical trombectomy; suction embolectomy
with usage of aspiration catheters or mechanical retrieval with stentretrievers and the
combination of these two methods simultaneously.

Patient selection is of utmost importance and there is still no agreement between experts
on this issue.

Time from the onset of symptoms should be as short as possible, up to 6 hours at
most according to the afford mentioned studies. This is especially important in anterior
circulation, while mechanical trombectomy in the posterior circulation can be performed,
in some cases, up to 24 h from the onset of symptoms, with good results, especially
if there is a strong backflow. Some authors suggest that time is not as relevant of a
parameter as is the size of the infarcted area(11).

Another parameter to consider is door to puncture time. When a patient is admitted
time should be used efficiently and there should be no prolonged waiting given the time
window mentioned above (12).

In the past year, fromOctober 2014, to October 2015, 18 patients have undergone a
mechanical thrombectomy at our institution.

After patients presented with signs of acute ischemic stroke either CT angiography or
MR with T2 weighted images, ADC, DWI, GRE and ANGIO protocols was performed
depending on current availability and other patient related reasons eg. pregnancy,
posibility to lay still etc. If an occlusion of a large vessel was found the patient was taken
to our angio suite with mean door to puncture time of 90 minutes. This is consistent with
literature (12, 13). During imaging time a conference was in place between radiologist,
neurologist, neurosurgeon and anesthesiologist regarding treatment plan. In case of a
neurovascular treatment a patient to patient decision was made regarding sedation. This
was mostly dependent on the state of patient eg. ability to be still and cooperate.
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After patients have been brought to the angiography suite, standard 4 vessel angiograms
were obtained, to verify site of occlusion as well as collateral circulation, with
standard right femoral approach. An 8F introducer sheath was placed , through which
NEURONMAX™ 0.88 was set in parent artery with continous flush of saline. With use
of coaxial tehnique with distal access catheter, the tip of the michro catheter was placed
through the thrombous distal to the occlusion sight. A stentretriever was released, with
temporal bypass creation after its expansion . Waiting time was no less then 2 minutes
and afterwards the stent was removed with suction on distal acess catheter obtained via
pump.

In a majority of patients good therapeutic response was reached with subsequent NIHSS
scale level between 0-1.

In one case a patient died from reasons unrelated to the procedure.
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Conclusion

Neurovascular thrombectomy has been shown to provide a better outcome in selected
patients than intravenous therapy alone (15,16).

Patient selection remains a debating issue and we as a community need a larger
consensus.

With usage of stentretriever simultaneously with aspiration catheter we were able to
reduce migration and fragmentation of the thromboemboly in comparison to any of these
modalities used alone. We also advocate usage of these modalities in combination since
it reduces the usage of balloon guiding catheter and its placement in the carotid artery
therefore reducing the possibility of a dissection.

We as radiologists should be aware of these new trends and facilitate organization of
Healthcare systems in order to provide the patients with this care.
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