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Abstract

The last few years have been characterized by a rapid diffusion of
endovascular treatments aimed at achieving arterial recanalization
in patients with acute ischemic stroke. Clinical trials have shown
higher rates of arterial recanalization being achieved by the Penum-
bra System (PS) as compared to standard treatment, i.e. systemic
thrombolysis by recombinant tissue plasminogen activator (rtPA).
This case-report enhances the relevance of strict patient monitoring
during and after rtPA administration in order to consider urgent me-
chanical thrombectomy as additional treatment in highly selected
cases. A 69-year-old woman presented with sudden onset of left
hemiparesis and slurred speech. Systemic rtPA was administered
with marked clinical improvement. Ultrasound study performed
during rtPA infusion suggested intracranial occlusion. Diffusion-
weighted MRI was negative for acute ischemia, perfusion-weighted
imaging detected a wide region of hypoperfused tissue in the right
middle cerebral artery (MCA) territory, and MR angiography de-
tected right proximal MCA occlusion. After the initial clinical im-
provement, the patient deteriorated. Clot aspiration by the PS and
complete recanalization were achieved in 56 minutes. The patient
was discharged with mild left hemiparesis, and she had excellent re-
covery at 6 months. Acute endovascular treatment by the PS proved
successful in this patient experiencing clinical fluctuations due to
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persisting intracranial artery occlusion after systemic thrombolysis.
Strict patient monitoring by MRI and ultrasound studies may allow
prompt mobilization of the interventional radiology team thus of-
fering an increased chance of favourable outcome and preventing
more invalidating strokes in patients known to benefit poorly by
systemic thrombolysis.
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Introduction

The PS is a neurothrombectomy device indicated for the
treatment of ischemic stroke caused by large vessel intracra-
nial occlusion. The Penumbra Pivotal Stroke Trial included
patients who presented within 8 hours of symptom onset and
had an angiographically verified occlusion of a large intra-
cranial vessel [1]. Patients who presented within 3 hours
were either not eligible or refractory to intravenous (IV)
administration of recombinant tissue plasminogen activator
(rtPA) as defined by residual significant neurological deficits
or persistent occlusion in the target vessel. Compared to rtPA
treatment alone, the PS was associated with higher rate of ar-
terial recanalization and reduced risk of haemorrhagic trans-
formation [2]. Pending the results of randomized-controlled
trials, this case-report underlines the possibility to adequate-
ly treat selected stroke patients in highly specialized centres.

Case Report

A 69-year-old woman with history of hypertension and
paroxysmal atrial fibrillation was admitted in a peripheral
hospital for sudden onset (at 2:45 pm) of left sensory-mo-
tor deficit, left facial droop and slurred speech with a NIH
Stroke Scale (NIHSS) of 8. Head CT scan (3:44 pm) ruled
out any intracranial haemorrhage and showed hyperdensity
of the right middle cerebral artery (MCA). The patient was
admitted in our stroke unit at 5:00, and the IV rtPA infusion
was started at 5:30 pm (165 minutes after stroke onset). At
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Figure 1: Figure 1. MRI and angiographic findings. Panel A: Time-of-flight MR angiography showing occlusion of proximal right middle
cerebral artery (MCA) (black arrow); panel B: PW-MRI detects the hypoperfusion deficit in the right MCA territory; panel C: digital sub-
traction angiography (DSA) before thromboaspiration, confirming MCA occlusion (black arrow); panel D: DSA showing complete MCA

recanalization after thromboaspiration.

the end of the infusion (6:30 pm) the NIHSS was 2, tran-
scranial color-coded duplex sonography (TCCS) couldn’t be
performed because of insufficient temporal bone windows.
However, an extracranial color-coded duplex sonography
(ECCS) performed after the end of IV rtPA infusion detected
high pulsatility index (PI) values in the right internal carotid
artery (ICA), which was highly suggestive for ipsilateral in-
tracranial arterial occlusion. Due to these findings, the inter-
ventional radiologist on call was alerted for a possible en-
dovascular procedure. At 7:00 pm an MRI and MRA study
showed no lesions on diffusion-weighted imaging (DWI),
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a wide region of hypoperfusion in the right MCA territory
on mean transit time (MTT) and time-to-peak (TTP) perfu-
sion weighted images (PWI) maps, and right M1 occlusion.
On T2 FLAIR sequences hyperintense small cortical vessels
were visualised in the right hemisphere. At the end of the
MRI study (7:30 pm) the patient neurological conditions de-
teriorated (NIHSS = 13), and urgent traditional angiography
confirmed the presence of MCA occlusion. Clot aspiration
by the PS with complete recanalization of the occluded ves-
sel (TIMI 3) was achieved in 56 minutes. Figure 1 shows
MRI findings and crucial phases of the endovascular proce-
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dure. The patient was discharged after five days on warfa-
rin treatment (INR 2-3) for secondary stroke prevention in a
patient with atrial fibrillation. At six-month follow-up clinic
visit the patient had an NIHSS of 1, with a modified Rankin
Scale (mRS) = 0.

Discussion

We described a patient with early clinical worsening after [V
rtPA administration due to persisting MCA occlusion, who
was successfully treated by the PS. In a single-centre IV rtPA
series, persisting MCA occlusion was observed in 22% of
patients, and this group also had the lowest rate (8%) of three
good outcome compared to patients showing MCA recanali-
zation (50%) or vessel reocclusion (33%) [3]. The study also
showed that persisting MCA occlusion was related to clini-
cal deterioration despite IV rtPA treatment.

In our patient, persistent MCA occlusion was suggested
by ECCS findings and confirmed by brain MRI and MRA
soon after IV thrombolysis. Hyperintense cortical vessels on
FLAIR sequences has been shown to be a marker of acti-
vation of leptomeningeal collateral flow [4], could explain
the clinical improvement observed after IV thrombolysis
and represents a condition predicting favourable outcome in
patients undergoing endovascular procedures [5]. Further, a
wide perfusion deficit on PWI associated with an MCA oc-
clusion suggested an unstable haemodynamic condition de-
spite the patient initial clinical improvement. A rapid inter-
vention could be performed because the endovascular team
had been previously mobilized in light of combined CT,
ECCS, MRI and MRA findings.

In our institution the PS is currently used, in highly se-
lected cases, as adjunctive treatment after IV thrombolysis
within 8 hours from symptom onset. Considering the Pen-
umbra Pivotal Stroke Trial [1], our patient didn’t fall within
the existing inclusion criteria since she has initial favourable
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response (not refractory) to IV thrombolysis with an NIHSS
of 2 excluding indication for any further acute treatment. Af-
ter clinical worsening, while further pharmacological strate-
gies could not be considered due to the previous recent use
of rtPA, the availability of an endovascular procedure proved
essential. Thus, this anecdotal case underlines the key role
of performing DWI/PWI MRI study after IV rtPA adminis-
tration. This, in turn, allows hemodynamic monitoring and
planning of additional early interventions aimed at increas-
ing the change of good recovery, also preventing more in-
validating strokes.
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