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MR Imaging-Guided Intravenous Thrombolysis in

cunicaL rerorT | Posterior Cerebral Artery Stroke

A. Forster SUMMARY: PCA stroke was under-represented in or excluded from the clinical trials examining
A. Gass thrombolysis based on the PWI-DWI mismatch concept. We present 6 patients with PCA stroke
R. K treated with thrombolysis in an extended time window by using MR imaging criteria. Symptoms

. Kern . . . . . . . . o
included aphasia, sensorimotor hemiparesis, hemineglect, and homonymous hemianopia. Initial MR
M.E. Wolf imaging demonstrated circumscribed ischemic lesions in the thalamus or hippocampus; MR angiog-
M.G. Hennerici raphy showed PCA occlusion with corresponding hypoperfusion. Follow-up MR imaging showed
K. Szabo partial/complete recanalization in 4 patients with minor infarction growth, while in 1 patient, PCA

occlusion persisted, resulting in a large PCA infarction. Three patients improved within 2 hours; at
discharge, homonymous hemianopia had resolved in 3 patients. At 3-month follow-up, 4 patients had
an mRS score of 0 or 1. These results support the approach to treat patients with PCA stroke with
thrombolysis based on the mismatch concept. Because rehabilitation options for hemianopia are
limited, thrombolysis may enhance the chance of a favorable outcome.

ABBREVIATIONS: A-S-C-O = A for atherosclerosis, S for small vessel disease, C for cardiac source,
O for other cause; DWI = diffusion-weighted imaging; FLAIR = fluid-attenuated inversion recovery;
MRA = MR angiography; mRS = modified Rankin Scale; NIHSS = National Institutes of Health
Stroke Scale; OTT = onset to treatment time; PCA = posterior cerebral artery; PWI| = perfusion-
weighted imaging; rtPA = recombinant tissue plasminogen activator; TTP = time to peak

Posterior circulation stroke accounts for approximately
15% of all acute ischemic strokes and may cause perma-
nent hemianopia, hemiparesis, or neuropsychological deficits,
which may result in considerable permanent disability.' Nev-
ertheless, the large clinical trials investigating acute therapy
with rtPA in acute ischemic stroke focused on anterior circu-
lation stroke or even excluded patients with posterior circula-
tion stroke from participation.”* The same holds true for clin-
ical trials examining MR imaging —guided thrombolysis based
on the PWI-DWI mismatch concept.>® We report a case series
of 6 patients with acute ischemic stroke in the PCA territory
treated with intravenous thrombolysis in an extended time
window based on the DWI-PWI-mismatch concept.

Materials and Methods
From a prospectively collected stroke unit registry, we identified 5948
patients with acute ischemic stroke admitted between January 2004
and December 2009. Altogether, 818 (13.8%) patients were treated
with rtPA; among these, 71 (8.7%) patients received intravenous
thrombolysis (0.9-mg/kg rtPA; maximum, 90 mg; with 10% of the
dose given as a bolus followed by an infusion lasting 60 minutes) in an
extended time window guided by acute stroke MR imaging based on
the DWI-PWI mismatch concept. Treatment was performed on an
individual off-label-use basis with patient informed consent docu-
mented according to ethics committee approval. Six of the 71 (8.5%)
patients had acute ischemic stroke in the PCA territory. All clinical
data and technical investigations were collected and documented ac-
cording to a standardized acute stroke care protocol.

Initial and follow-up MR imaging was performed on a 1.5T sys-
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tem (Magnetom Sonata; Siemens, Erlangen, Germany). A standard-
ized protocol was used in all patients: 1) transverse, coronal, and
sagittal localizing sequences followed by transverse oblique contigu-
ous images aligned with the inferior borders of the corpus callosum
(applied on sequences 2—6), 2) T2-weighted images, 3) T1-weighted
images, 4) DWI, 5) FLAIR, and 6) PWI following the first pass of
contrast bolus through the brain (20-mL gadoterate meglumine, Dot-
arem; Guerbet, Aulney-sous-Bois, France) injected manually through
a large-gauge venous cannula into the antecubital vein; and 7) 3D
time-of-flight MRA sequences of the circle of Willis and the neck
arteries in the coronal direction.

The size of the acute ischemic lesion was measured on DWI. The
size of perfusion deficit was measured on TTP maps by manually
delineating the region of interest with commercially available image
analysis software, nordicICE (Nordic Imaging Lab, Bergen, Norway).
Probable stroke cause was classified according to the A-S-C-O (phe-
notypic) classification of stroke described recently.”

Results

The Table shows the baseline and MR imaging characteristics
of the 6 patients (4 men, 2 women). On initial DWI, 1 patient
had thalamic infarction (patient 2), while in the other 5 cases,
the hippocampus was affected. MRA showed occlusion of the
right or left PCA and correspondingly hypoperfusion in the
right or left PCA territory (Fig 1). The time from symptom
onset to treatment varied from 185 to 390 minutes.

Four patients improved significantly within 2 hours after
therapy, and at discharge, homonymous hemianopia had re-
solved completely in 3 patients (patients 3, 4, and 6). The con-
dition of patient 5 deteriorated with conjugate horizontal gaze
palsy and right sensorimotor hemiparesis. In patient 2, neither
significant improvement nor deterioration of clinical symp-
toms was observed. Follow-up MR imaging was performed
after 1-6 days and showed complete or partial recanalization
in 4 patients. DWI demonstrated acute ischemic stroke in the
thalamus only in patient 2; in the thalamus and hippocampus
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Fig 1. MR imaging in posterior circulation stroke before (a—c) and after (d—1) intravenous thrombolysis. Initial MR imaging shows the ischemic lesion on DWI (a), hypoperfusion on PWI
(TTP map) (b), and vessel pathology (black arrow) on MRA (c). Follow-up MR imaging lesion on DWI (d) and T2 FLAIR imaging (e), as well as recanalization or persistent vessel pathology
(black arrow) on MRA (f).

in patients 1 and 6; in the thalamus, hippocampus, and occip-  infarct size was detected in patient 5, with nearly complete
ital lobe in patient 3; and in the thalamus, hippocampus, sple- ~ PCA territory infarction and persisting PCA occlusion.
nium, and occipital lobe in patient 4. A remarkable growth of At 3-month follow-up 4 patients had an mRS score of 0 or
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Baseline data, clinical outcome, A-S-C-0 subtype, and MR imaging characteristics

Before rtPA After rtPA
NIHSS mRS DWI/PWI, DWI,
Age Day 1/ Day OTT A-S-C-0 Volume Volume

No.  (yr) Symptoms Discharge 90  (min)  Subtype (cm®) (cm®) Follow-Up MRA

1 85 Homonymous hemianopia, 5/4 3 375 A3S3C100 0.9/33.1 6.2 Partial recanalization
sensorimotor hemiparesis

2 77 Aphasia, facial palsy 2/2 1 195 A3S3C000 1/24.7 1 No recanalization

3 70 Aphasia, homonymous hemianopia, 6/1 0 300 A3S3C000 3.2/38.8 7 Partial recanalization
sensorimotor hemiparesis

4 68 Homonymous hemianopia, 5/1 0 A3S3C100 3.6/53 18.5 Partial recanalization
sensorimotor hemiparesis

5 83 Homonymous hemianopia, 3/12 5 A3S3C000 1.6/37.8 108 No recanalization
hemihypesthesia

6 67 Homonymous hemianopia, 5/0 0 A3S3C000 3.2/36.5 5.8 Recanalization

hemihypesthesia, hemineglect

1, 1 patient had an mRS score of 3, and 1 patient had an mRS
score of 5. Only 1 minor complication (gum bleeding) oc-
curred after thrombolysis.

Discussion

Due to strict study protocols focusing on anterior circulation
stroke—mostly in the middle cerebral artery territory—there
are limited data on thrombolysis in PCA stroke. PCA ischemia
may present with a nondebilitating neurologic syndrome.
Consequently patients might take longer to consult a physi-
cian, who in turn might hesitate to recommend thrombolysis,
especially because PCA stroke symptoms are not well repre-
sented by the NIHSS.® However, because rehabilitation op-
tions for visual field defects are limited,” acute PCA stroke
should be treated with the same regimen and emphasis as an-
terior circulation stroke.

We demonstrated that MR imaging identifies constella-
tions in PCA stroke very comparable with those in anterior
circulation stroke. A mismatch between an early DWI and
PWI lesion can be seen, and the DWI lesion may increase in
size (patient 5) unless early recanalization is achieved (patients
1, 3, 4, and 6). Natural history studies of PCA stroke indicate
that tissue vulnerability and the treatment window in the PCA
territory are comparable with anterior circulation stroke and
that early recanalization may facilitate a good outcome. MR
imaging, including MRA, DWI, and PWI, provides a diagnosis

of the vascular lesion and perfusion deficit, which allows esti-
mating the risk for growth of an ischemic lesion.
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