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Abstract

Background: To date, there is limited data on intra-arterial
thrombolysis (IAT) and intravenous thrombolysis (IVT) for
isolated posterior cerebral artery (PCA) occlusion. We aimed
to evaluate recanalization, outcome and quality of life in pa-
tients who undergo thrombolysis for isolated PCA occlusion.
Methods: Analysis of 9 patients treated with IAT and 9 pa-
tients treated with IVT with short-term (3 months) outcome
and long-term (median 23 months) outcome after IAT. Re-
sults: 9 of 546 patients treated with IAT (4 women and 5 men;
median age 66 years) had isolated PCA occlusion. Median
baseline National Institute of Health Stroke Scale (NIHSS)
score on admission was 9. Eight patients presented with vi-
sual field defects and variable additional symptoms. One pa-
tient suffered bithalamic infarction. Median time to treat-
ment was 5.8 h. Recanalization was complete in 2, partial in
2, minimal in 2, and not achieved in 3 patients. Recanaliza-
tion tended to be better when the microcatheter was placed
in or close to the thrombus. We observed no major compli-
cations, and 3 months outcome was favorable (modified

Rankin Scale score 0-2) in 67% of the patients after IAT. Dur-
ing the same period, 9 patients with PCA occlusion were
treated with IVT with 89% favorable clinical outcomes at 3
months. At long-term follow-up after IAT, neuropsychologi-
cal domains were more severely impaired than other neuro-
logic functions. Conclusion: IAT is a feasible treatment of
isolated PCA strokes. Clinical outcome was favorable in the
majority of patients after IAT and IVT. No major complica-
tions were observed. Further studies are needed to compare
IAT and IVT for isolated PCA stroke.

Copyright © 2011 S. Karger AG, Basel

Infarcts in the territory of the posterior cerebral artery
(PCA) are common. They may cause visual field defects,
sensorimotor disturbances, and a variety of neuropsy-
chological and psychiatric symptoms, sleep disorders,
and pain [1, 2]. Given the broad clinical spectrum, diag-
nosis of PCA stroke is often difficult. Many PCA stroke
patients present late, when the time window for intrave-
nous thrombolysis (IVT) has already elapsed. Guidelines
consider intra-arterial thrombolysis (IAT) as safe and ef-
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ficacious for the treatment of middle cerebral artery
(MCA) stroke within 6 h after symptom onset and for
basilar artery occlusion up to 12 h after symptom onset
[3]. However, it is unknown whether IAT is safe and ef-
ficacious for the treatment of acute isolated occlusion of
the PCA.

The aims of the present study were, therefore, to eval-
uate safety, vessel recanalization, outcome and quality of
life (QOL) in patients who undergo IAT for an acute iso-
lated occlusion of the PCA. Furthermore, outcomes of
patients undergoing IVT for isolated PCA occlusion are
described.

Methods

Patient Selection and Workup

This study is based on the Bernese Stroke Registry. We pro-
spectively recorded patients with acute isolated PCA occlusion
who underwent IAT or IVT. All procedures were in accordance
with institutional guidelines. All patients were examined imme-
diately after admission by a neurologist, and the deficit was scored
using the National Institutes of Health Stroke Scale (NIHSS) score
[4]. Demographic data, time of symptom onset, and previous
medical history [history of coronary artery disease, atrial fibril-
lation, transient ischemic attack (TTA), or ischemic stroke] were
recorded. The following stroke risk factors were assessed: hyper-
tension, diabetes, current cigarette smoking, dyslipidemia, coro-
nary artery disease, previous TIA or stroke, and a family history
of TIA or stroke. After clinical evaluation, patients underwent a
standard investigation protocol in the emergency department in-
cluding blood tests, electrocardiography, cranial computed to-
mography (CT), and/or magnetic resonance imaging (MRI). Sta-
tus of extra- and intracranial vessels was primarily assessed non-
invasively by CT angiography (CTA) and/or magnetic resonance
angiography (MRA).

Angiography and Intra-Arterial Thrombolysis

Angiography and IAT were performed with the informed con-
sent of the patient or his family as soon as possible after CT or
MRI. All patients underwent four-vessel diagnostic angiography
to assess the cerebral blood vessel status prior to IAT. IAT was
performed if: (1) diagnosis of ischemic stroke was established; (2)
baseline NTHSS score was =4 points or if isolated hemianopia or
aphasia were present; (3) there was no hemorrhage on cranial CT
or MRI; (4) cerebral digital subtraction angiography (DSA)
showed a vessel occlusion correlating with the neurological defi-
cit; (5) treatment (local infusion of urokinase or mechanical re-
canalization) could be initiated within 6 h from symptom onset;
(6) no individual clinical or laboratory finding contraindicated
thrombolysis, and (7) in elderly patients (aged over 75 years), if the
general condition before stroke did not advise against it. Time
from symptom onset to thrombolysis, placement of microcathe-
ter, method of thrombolysis [intra-arterial fibrinolytic therapy
with urokinase (Urokinase HS Medac, Wedel, Germany) with or
without mechanical recanalization techniques including clot re-
trieval, angioplasty or stenting], urokinase dose and duration of
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urokinase infusion were recorded. Time to treatment was defined
as interval from symptom onset to the beginning of local infusion
of urokinase of mechanical recanalization.

Diagnostic angiography included DSA of the carotid arteries
bilaterally to visualize collaterals to the vertebrobasilar system via
the posterior communicating arteries. Origin and size of both
vertebral arteries (VAs) were documented by DSA of both subcla-
vian arteries. DSA of the vertebrobasilar system was performed
by selective contrast injection into the origin of the dominating
VA which was then also used for the endovascular approach di-
rectly after diagnostic angiography. The degree of vessel recana-
lization was quantified according to the Thrombolysis in Myocar-
dial Infarction (TIMI) classification [5].

According to our institutional guidelines, 250-500 mg of ace-
tylsalicylic acid were administered intravenously to all patients
immediately after thrombolysis, but anticoagulation was with-
held for at least 24 h. A combination of acetylsalicylic acid and
clopidogrel was not used.

Intravenous Thrombolysis

IVT was performed if: (1) diagnosis of ischemic stroke was es-
tablished; (2) baseline NIHSS score was =4 points or if isolated
hemianopia or aphasia were present; (3) there was no hemorrhage
on cranial CT or MRI; (4) treatment could be initiated within
4.5 h of symptom onset; (5) no individual clinical or laboratory
finding contraindicated thrombolysis, and (6) informed consent
was given by the patient or his family. IVT consisted of systemic
infusion of 0.9 mg tissue-type plasminogen activator (tPA)/al-
teplase (Actilyse; Boehringer Ingelheim, Basel, Switzerland) per
kilogram bodyweight (maximum dose of 90 mg), of which 10%
were administered as bolus injection and 90% as a continuous in-
fusion over 60 min thereafter. Time from symptom onset to start
of Actilyse infusion was recorded. According to our institutional
guidelines, antiplatelet drugs and heparins were withheld for
24 h after IVT. Thereafter, antithrombotic medication (aspirin
100 mg) was started after exclusion of intracranial hemorrhage
(ICH) by brain imaging. Recanalization was assessed by MRA or
CTA the day after thrombolysis.

Stroke Subtype Classification
Stroke subtype was classified according to the Trial of Org
10172 in Acute Stroke Treatment (TOAST) criteria [6].

Identification and Classification of Intracranial Hemorrhage

Cranial MRI or CT was performed routinely within 24 h after
thrombolysis or in case of any clinical deterioration. ICH was
classified as ‘symptomatic’ if a parenchymal hematoma type 2 (ac-
cording to the ECASS criteria) was accompanied by a 4-point or
greater increase in the NIHSS score or if leading to death [7, 8].

Outcome

Short-term outcome was assessed 3 months after IAT or IVT
using the modified Rankin Scale (mRS) and the NTHSS score [9].
Favorable outcome was defined as mRS score 0-2. Long-term fol-
low-up after IAT was performed by a telephone interview (for
mRS) and by a written questionnaire (see below) at a second time
point ranging from month 10 to month 84 after stroke. QOL was
assessed using the Stroke Specific Quality of Life (SSQOL) ques-
tionnaire [10]. The SSQOL is a disease-specific QOL scale which
assesses twelve domains (energy, family role, language, mobility,

Meier et al.
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Table 1. Clinical data of 9 patients undergoing IAT for acute PCA occlusion

Patient Sex Age  Vascular risk factors Clinical findings NIHSS TOAST
No. years
1 f 62 Hypertension, dyslipidemia Somnolence, dysarthria, 9 Cardioembolic
right hemianopia and hemiparesis
2 f 44 Coronary artery disease Somnolence, right hemianopiaand 9 Cardioembolic
hemiparesis
3 m 66 Hypertension, dyslipidemia, smoking Left hemianopia and hemiparesis 9 Unknown
4 m 57 Hypertension, dyslipidemia, coronary artery Aphasia, right hemianopia and 10 Cardioembolic
disease, atrial fibrillation hemiparesis
5 m 79 Hypertension, smoking, coronary artery Somnolence, left hemianopiaand 15 Cardioembolic
disease, atrial fibrillation hemiparesis
6 m 56 Hypertension, dyslipidemia, coronary artery Somnolence, right hemianopia 3 Cardioembolic
disease
7 f 76 Hypertension, previous TIA Dysarthria, left hemianopia and 17 Large artery
hemiparesis atherosclerosis
8 m 74 Hypertension, dyslipidemia, atrial fibrillation =~ Right hemianopia 2 Cardioembolic
9 f 80 Hypertension, dyslipidemia, atrial fibrillation Coma, right hemiparesis 21 Cardioembolic
Median 66 9

TOAST = Trial of Org 10172 in Acute Stroke Treatment.

mood, personality, self-care, social roles, thinking, arm function,
vision, and work). Each item is ranked on a 5-point Likert scale
(range 1-5) with higher scores indicating better function. Do-
main scores are unweighted averages of the items included in that
domain, and the summary SSQOL is an unweighted average of
the twelve domain scores.

Results

Intra-Arterial Thrombolysis

From January 2000 to September 2009, 546 consecu-
tive patients underwent IAT for the treatment of an acute
ischemic stroke. Nine of these patients (4 women and 5
men, median age 66 years, range 44-80 years) underwent
IAT for an isolated PCA occlusion after time window for
IVT had already elapsed. Baseline characteristics are
shown in table 1. Median NIHSS score on admission was
9 (range 2-21). Eight patients presented with dense visual
tield defects. One patient (IAT patient 9) suffered bilat-
eral thalamic infarction due to an artery of Percheron oc-
clusion (see case presentation below) and was comatose.
Radiological findings are shown in table 2. Eight patients

Thrombolysis of PCA Occlusion

had unilateral PCA occlusions and 1 patient a bilateral P2
segment PCA occlusion. Median time from symptom on-
set to initiation of local urokinase infusion was 5.8 h
(range 4.9-6.3 h). The microcatheter could be placed in
or close to the site of occlusion in 4 patients, whereas uro-
kinase was infused into the dominant VA in the remain-
ing 5 patients. Mechanical recanalization techniques
were used in 1 patient. Recanalization was complete
(TIMI 3) in 2 patients, partial (TIMI 2) in 2, minimal
(TIMI 1) in 2, and 3 arteries remained completely oc-
cluded (TIMI 0). In 3 out of 4 patients with microcatheter
placement close to the thrombus, partial (n = 2) or com-
plete recanalization (n = 1) was achieved. By administer-
ing urokinase into the VA, only 1 of 5 PCA occlusions was
completely recanalized (TIMI 3), 1 minimally (TIMI 1),
and the others remained occluded (TIMI 0). No patient
suffered a symptomatic ICH leading to a clinical deterio-
ration after IAT. Asymptomatic hemorrhagic transfor-
mation ECASS type 1 (HT1) was observed in 4 patients.
One patient suffered a lacunar superior cerebellar artery
infarction, detected by diffusion-weighted MRI after
IAT, which was not visible on CT performed before the
intervention.
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Table 2. Radiological data of 9 patients undergoing IAT for acute PCA occlusion

Patient ~ Occluded Time to Placement of Duration  Urokinase dose, IU TIMI ~ Complications

No. PCA segment  thrombolysis,h  microcatheter =~ min grade

1 P1 left 5 VA 45 1,000,000 3 None

2 P2 bilateral 5 P2 bilateral 70 1,250,000 2/3 None

3 P1 right 6.33 P1 25 500,000 3 HT1

4 P1 left 5.85 VA 30 500,000 1 None

5 P1 right 5.5 VA 70 1,000,000 0 None

6 P3 left 6.33 VA 50 300,000 0 HT1

7 P2 right 4.85 VA 30 500,000 0 None

8 P2 left 6.25 P2 70 1,000,000 2 HT1

9 P1 left 5.8 P1 90 700,000 (+ mechanical 1 HT1, lacunar stroke
recanalization)

Median 5.8 50 700,000 1

HT1 = Hemorrhagic transformation type 1; P1, P2, P3 = PCA segment; VA = vertebral artery; TIMI = Thrombolysis in myocar-
dial infarction.

Table 3. Clinical outcome of 9 patients after IAT for acute PCA occlusion

Patient Housing First follow-up

No.

Second follow-up

clinical findings NIHSS mRS timeto ~ mRS summary cause
follow-up SSQOL  of death
months
1 Individual Incomplete right hemianopia 1 2 84 2 3.9
2 Individual Incomplete right hemianopia and 2 2 52 2 3.0
right hypoesthesia
3 Individual Incomplete left hemianopia, hypoesthesia and 3 1 46 1 4.6
facial palsy
4 Rehab Right hemianopia, slight aphasia and 5 3 40 6 Suspected
right hemiparesis stroke
5 Nursing home  N/A N/A 4 10 6 Unknown
6 Individual Incomplete right hemianopia 1 2 23 1 3.7
7 Individual Left arm weakness 1 2 22 2 4.0
8 Individual N/A N/A 2 12 2 3.5
9 Nursing home  N/A N/A 5 11 6 Unknown
Median 1.5 2 23 2 3.8

N/A = Not available; NTHSS = National Institute of Health Stroke Scale; mRS = modified Rankin Scale; SSQOL = Stroke Specific
Quality of Life.
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Outcome of each patient is shown in table 3 and figure
1. After 3 months, 6 patients returned for follow-up ex-
amination with mRS and NIHSS, and 3 were contacted
by phone for mRS assessment. The NIHSS score of the 6
patients who returned for examination had decreased to
a median of 1.5 (range 1-5). In 1 patient, no visual field
defect was detected anymore, whereas in the remaining
5 patients visual field defects were still present. However,
in 4 of those patients, visual defects tended to be less se-
vere than before IAT (quadrantanopia or incomplete
hemianopia instead of full hemianopia as measured by
confrontation visual field testing). No patient had died,
and outcome was favorable (mRS score <2) in 6 patients.

At the second follow-up (time to follow-up: median of
23 months, range 10-84 months), 3 of 9 patients had died:
One patient died of a probable recurrent stroke 40 months
after IAT, and 2 of an unknown cause 10 and 11 months
after IAT, respectively. Outcome of the 6 survivors was
still favorable (mRS range 1-2): in 1 patient, mRS score
had decreased from 2 to 1, the others remained stable.

SSQOL scores of the 6 surviving patients are shown
in figure 1: impairment in neuropsychological domains
such as energy, social role, personality and concentration
was more important and therefore scored less than im-
pairment in somatic domains such as arm function, vi-
sion, language, mobility, and self care.

Selected Case Presentation — Artery of Percheron

Thrombolysis

IAT patient 9, an 80-year-old female suddenly devel-
oped aphasia and became comatose within a few minutes.
Initial clinical evaluation revealed a Glasgow Coma Scale
(GCS) score of 8/15 and a NIHSS score of 21/42. Cranial
CT showed an occlusion of the P1 segment of the left
PCA, presumably of cardioembolic origin due to inter-
mittent atrial fibrillation. The patient was intubated and
angiography was performed, which confirmed left PCA
occlusion with the left superior cerebellar artery as the
only branch originating from the P1 segment proximal to
the site of the occlusion (fig. 2a-d). Basilar artery was pat-
ent, and there was no significant atherosclerosis. A mi-
crocatheter was placed into the embolus and 700,000 IU
of urokinase were injected, resulting in recanalization of
a thalamo-perforating artery, which could be identified
as the Percheron variant 2b originating in a common
trunk and branching further distally to supply parame-
dian parts of both thalami, which explained the patient’s
coma [11]. Every attempt to pass the occluded P1 segment
with the microwire or microcatheter to retrieve or stent
the thrombus had to be ceased because the patient react-

Thrombolysis of PCA Occlusion
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Fig. 1. Mean and 95% confidence interval of SSQOL domain
scores of 6 patients with PCA stroke. Minimum value is 1, maxi-
mum value is 5. Higher numbers indicate better function.

ed immediately with significant bradycardia and hyper-
tension. Thus, after 90 min the angiography had to be
finished even though the P1 segment was still occluded.
Angiographically, the proximal part of the Percheron ar-
tery was reperfused, however, without parenchymal blush
of the thalami, indicating no reperfusion of the microvas-
cular network (fig. 2e, f, fig. 3). Cranial CT on the follow-
ing day and MRI 3 days after thrombolysis showed a per-
sisting occlusion of the left P1 segment with infarction of
both medial thalami (on the left side with slight hemor-
rhagic transformation, fig. 2g, h). In addition, there was
an infarction of the left medial occipital lobe and a lacu-
nar infarction in the right superior cerebellar artery area,
probably as a complication of the attempts to remove the
thrombus mechanically (image not shown). There was no
midbrain infarction visible. Clinical outcome was unfa-
vorable with persistent obtundation and a right hemisyn-
drome. Later, the patient had to be transferred to a nurs-
ing home, where she died 11 months after the ictus.

Intravenous Thrombolysis

During the same time period, 9 patients (7 women and
2 men, median age 62 years, range 32-80 years) under-
went IVT for isolated PCA occlusion. Clinical character-
istics are shown in table 4. Median NIHSS score on ad-
mission was 4 (range 1-19). All patients presented with
visual field defects, of whom 1 patient (IVT patient 9) suf-
fered bilateral PCA infarction with visual field defects on
both sides (preceded by a transient ‘top of the basilar syn-
drome’ which was later shown to be due to cardiac embo-
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Fig. 2. a-d Acute ischemic stroke in an
80-year-old woman (NIHSS score 21) suf-
fering from left PCA occlusion as con-
firmed by CTA. a, b DSA in anterior-pos-
terior (a) and lateral (b) view shows occlu-
sion of the P1 segment of the left PCA with
variant of a left superior cerebellar artery
arising from the left P1 segment. No per-
forating artery is visible. ¢, d Superselec-
tive angiography with the tip of the micro-
catheter at the origin of the P1 perforating
vessel in anterior-posterior (c) and lateral
(d) projection identifies this artery as the
Percheron artery type 2b, which supplies
both thalami.

lism). Radiological findings, thrombolysis data, and
3-months outcome after IVT are shown in table 5. Me-
dian time from symptom onset to initiation of tPA infu-
sion was 3 h (range 1.5-4.5 h). Recanalization (as assessed
by CTA or MRA after 12-24 h) was achieved in 5 patients.
Two patients had persisting vessel occlusion, and the pa-
tient with bilateral PCA occlusion had complete recana-
lization on the right PCA and persisting occlusion on the
left PCA; in 1 patient recanalization could not be assessed
(no vessel imaging available). One patient had an asymp-
tomatic hemorrhagic transformation, and another one
had a generalized epileptic seizure the day after the stroke.
After 3 months, no patient had died. Seven patients re-
turned for follow-up examination with mRS and NIHSS,
and 2 patients were contacted by phone for mRS assess-
ment. The NTHSS score of the 7 patients who returned for
examination had decreased to a median of 1 (range 0-3).
In 4 patients, no visual field defect was detected anymore.
In 1 patient, the visual defect tended to be less severe than
before IVT, and in 2 patients, visual field defects re-

84 Cerebrovasc Dis 2011;32:79-88

mained unchanged. The 2 patients with NIHSS scores of
0 complained of fatigability. Outcome was favorable
(mRS score <2) in 8 patients.

Discussion

PCA strokes lead to a variety of symptoms sometimes
not properly described by the patient (e.g. ‘blurry vision’
in hemianopia) and often not easily recognized by pri-
mary care physicians, especially non-neurologists (e.g.
visual field defects or aphasia). Therefore, diagnosis is of-
ten delayed and patients arrive late for thrombolytic ther-
apy. In this study we report our experience with IAT
within 6 h in patients with isolated occlusion of the PCA.
Our limited experience shows that IAT for PCA occlu-
sion is a feasible therapy with a favorable outcome (mRS
0-2) in 67% of our patients.

In contrast to the well-described clinical presentation
of PCA strokes with a broad variety of symptoms, case

Meier et al.
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Fig. 2. e-h Acute ischemic stroke in an
80-year-old woman (NIHSS score 21) suf-
fering from left PCA occlusion as con-
firmed by CTA. e, f DSA after local infu-
sion of 700,000 I'U urokinase into the site
of occlusion and superselectively into the
origin of the perforator shows partial re-
canalization of the artery of Percheron
with stagnating flow, indicating infarction
with no reperfusion of the thalamic capil-
lary networks. g, h BO diffusion-weighted
MRI 3 days after thrombolysis shows in-
farction in the left occipital lobe and both
medial thalami (with hemorrhagic trans-
formation on the left side) without lesions
of the brain stem. The bilateral thalamic
infarction despite recanalization of the
proximal branch of the Percheron artery
and the sparing of the brain stem confirm
the absence of collaterals to the thalami
and the existence of an anastomotic net-
work of the perforators to the brain stem.

series on acute management of these patients are scarce.
Only case reports on IAT for PCA stroke have been pub-
lished. Comparable to IAT patient 9 (see case presenta-
tion above), Kostanian and Cramer [12] recently de-
scribed a case with successful IAT with tPA of an occlud-
ed artery of Percheron arising from the P1 segment of a
PCA. This resulted in a favorable clinical outcome. The
bad outcome of our patient might be explained by the de-
lay of more than 7 h between onset of coma and recana-
lization of the Percheron artery. Horowitz et al. [13] re-
ported a case of combined basilar artery and bilateral
PCA occlusion treated with angioplasty and intra-arteri-
al urokinase with a favorable outcome.

According to the published case reports and our pres-
ent series, IAT in patients with PCA infarction appears to
be safe: None of our patients suffered major complica-
tions during and after IAT; in particular, no symptom-

Thrombolysis of PCA Occlusion

atic ICH was observed. Asymptomatic hemorrhagic
transformation occurred in 4 patients but with no further
impact on clinical outcome. Control MRI of patient 9 af-
ter thrombolysis showed a hemorrhagic transformation
of the infarcted area and a diffusion-weighted imaging
lesion in the territory of the contralateral superior cere-
bellar artery, which had not been visible on CT performed
before the intervention, and which we therefore rated as
a complication following several attempts to retrieve the
thrombus mechanically.

Complete or partial recanalization was achieved in
44% of our patients. Recanalization was more frequent in
those patients in whom the microcatheter was placed in
the PCA close to the obstructing blood clot. When uro-
kinase had to be infused from the VA, recanalization
rates tended to be worse. Nevertheless, IAT in PCA stroke
seems to be efficacious: 3 months after thrombolysis, the
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Table 4. Clinical data of 9 patients undergoing IVT for acute PCA occlusion

Patient Sex Age Vascular risk factors Clinical findings NIHSS TOAST
No. years
1 f 68 Diabetes, hypertension Right hemianopia and severe 19 Large artery
hemisyndrome, somnolence atherosclerosis
2 f 80  Hypertension, smoking, Right hemianopia and 4 Cardioembolic
dyslipidemia, atrial fibrillation hemiparesis, slight aphasia
3 f 62 Hypertension, dyslipidemia Left hemianopia and hemiparesis 7 Cardioembolic
4 f 73 Hypertension, dyslipidemia, coronary Right hemiparesis and incomplete 5 Large artery
artery disease, diabetes, smoking hemianopia, dysarthria atherosclerosis
5 f 32 Persisting foramen ovale Right hemianopia 3 Cardioembolic
6 f 61  Persisting foramen ovale, previous Right hemianopia 2 Cardioembolic
ischemic stroke
7 f 42 None Right hemianopia 1 Other determined
(carotid artery dissection
with fetal PCA variant)
8 m 36 None Right hemianopia and hemiparesis 5 Undetermined, negative
evaluation
9 m 69 Hypertension, dyslipidemia Right hemianopia, incomplete left 4 Cardioembolic
hemianopia
Median 62 4

NIHSS = National Institute of Health Stroke Scale; TOAST = Trial of Org 10172 in Acute Stroke Treatment.

Fig. 3. Enlarged DSA in anterior-posterior view (contrast medium
injection into the right VA) after urokinase infusion showing per-
sisting occlusion of the left P1 segment of the PCA. The tip of the
microcatheter is located in the common trunk of the Percheron
artery (single arrow), which divides further distally into branches
supplying the right (dotted arrow) and the left (interrupted arrow)

thalamus.

86
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Table 5. Radiological data and outcome of 9 patients undergoing IVT for acute PCA occlusion

Patient ~ Occluded Timeto  Recanali- Complication  3-months follow-up

. fe(t:ggent ;)}:)rl(;s?s_, h zation housing clinical findings NIHSS mRS
1 P1 left 4 No None Individual ~ N/A N/A 3
2 P1 left 3.5 N/A HT1 Individual ~ Slight aphasia 1 1
3 P2 right 2.5 Yes None Individual ~ Left hypoesthesia 1 1
4 P2 left 3 No None Individual Incomplete right hemianopiaand 3 2

hypoesthesia, slight ataxia
5 P2 left 2 Yes None Individual ~ None 0 1
6 P2 left 4 Yes None Individual ~ None 0 2
7 P2 left 4.5 Yes None Individual ~ Incomplete right hemianopia 1 2
8 P2 left 1.5 Yes Early Individual ~ Right hemianopia, alexia 2 2
epileptic seizure
9 P2 right 3 Right yes, None Individual ~ N/A N/A 1
P3 left left no
Median 3 1 2

P1, P2, P3 = PCA segment; N/A = Not available; HT1 = Hemorrhagic transformation type 1; NIHSS = National Institute of Health

Stroke Scale; mRS = modified Rankin Scale.

NIHSS score had decreased substantially in those 6 pa-
tients who returned for a follow-up examination. Unfor-
tunately, NIHSS scores could not be determined in 3 pa-
tients: 2 patients were severely disabled and were living in
a nursing home, so it must be assumed that their NTHSS
scores were still high (NTHSS scores before IAT were
15/42 and 21/42, respectively, no substantial recanaliza-
tion was achieved). They died, respectively, 10 and 11
months after the stroke from an unknown cause. One
patient refused to return for follow-up, but his NTHSS
score before IAT was relatively low (2/42, good recanali-
zation was achieved). He was living in his own house and
was independent in daily life activities (mRS score of 2).

Before IAT, 8 out of 9 patients suffered from visual
tield defects with variable additional sensorimotor symp-
toms, aphasia or obtundation. After 3 months, hemiano-
pia had completely resolved only in 1 patient, whereas
visual field defects were still present in all other patients.
Motor symptoms had resolved in most patients.

During the same time period, 9 patients were treated
with IVT for acute isolated PCA occlusion, and two of
them had P1 PCA occlusion. Before IVT, visual field de-
fects were present in all patients, and in 3 cases, it was the
only neurological deficit. IVT led to vessel recanalization

Thrombolysis of PCA Occlusion

(assessed by MRA or CTA after 12-24 h) in 56%. One pa-
tient suffered an asymptomatic hemorrhagic transforma-
tion and 1 patient had a generalized epileptic seizure,
which was probably not related to IVT itself but rather to
cortical ischemia. Three months after thrombolysis, out-
come was favorable (mRS 0-2) in 89% of the patients. Me-
dian NIHSS score had decreased to 1, and no patient had
died. All patients were living at home. A statistical com-
parison of the two different treatment modalities (IVT vs.
IAT) was not performed because of the small sample size.

In addition to traditional functional outcome scales,
such as mRS and NIHSS, we assessed QOL in our IAT
patients a median of 23 months after the stroke. QOL
scales measure patient—centered outcome, are sensitive
for minimal changes, and do not only focus on gross
physical aspects of disability, but include psychological
and cognitive functions like memory, emotion, thinking,
communication, and social role. The QOL of our patients
was most likely impaired in the domains energy, person-
ality and concentration, whereas more physical function
related items such as self-care, mobility, upper extremity
function, vision, and language were barely affected.

Our case presentation illustrates the importance of the
perforating vessels for the brain stem and thalamus, orig-
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inating from the P1 and P2 segments of the PCA [14].
Unfortunately, occlusion and recanalization of these per-
forators can only partially be visualized even when using
high-resolution angiography. In IAT patient 9, we could
clearly identify a Percheron artery type 2b, which is pres-
ent in about 7% [11, 15, 16]. In addition to the degree of
recanalization, angiographically invisible anastomoses
between perforators, which are present in about 75%, may
be of paramount importance for patient outcome [17].
Our study has several limitations: the main limitation
is the small sample size and the lack of a control group of
untreated patients. Furthermore, patients with acute
PCA occlusions qualifying for IAT or IVT represent a
highly selected patient group. Another limitation is the
wide range of long-term follow-up. However, all patients
had at least 10 months of follow-up. Because most of the
changes after stroke occur within a few months and sub-
stantial changes after more than 1 year are rare, it is un-

In our series, IAT was feasible and recanalization was
better when the microcatheter could be placed in or close
to the obstructing blood clot compared to urokinase in-
fusion from a distant vessel. Functional clinical outcome
was favorable in the majority of our patients. QOL was
more likely to be impaired in psychological domains than
in physical function. No major complications were ob-
served. Therefore, we think that IAT may be a therapeutic
option in patients with acute occlusions of the PCA. Fur-
ther studies are needed to prove the efficacy of IAT in
PCA stroke and to compare IVT and IAT in patients with
isolated PCA occlusion.

Disclosure Statement

The authors report no conflicts of interest.

likely that this has biased our results.

References
»1 Brandt T, Steinke W, Thie A, Pessin MS, Ca-  »4 Brott T, Adams HP Jr, Olinger CP, Marler JR, »10 Williams LS, Weinberger M, Harris LE,
plan LR: Posterior cerebral artery territory Barsan WG, Biller ], Spilker ], Holleran R, Clark DO, Biller J: Development of a Stroke-
infarcts: clinical features, infarct topogra- Eberle R, Hertzberg V: Measurements of Specific Quality of Life Scale. Stroke 1999;30:
phy, causes and outcome. Multicenter results acute cerebral infarction: A clinical exami- 1362-1369.
and a review of the literature. Cerebrovasc nation scale. Stroke 1989;20:864-870. P11 Percheron G: Les arteres du thalamus hu-
Dis 2000;10:170-182. »5 The Thrombolysis in Myocardial Infarction main. Arteres et territoires thalamiques
»2 KimJS, Choi-Kwon S: Poststroke depression (TIMI) trial. Phase I findings. TIMI Study paramedians de I'artere basilaire communi-
and emotional incontinence: correlation Group. N Engl ] Med 1985;312:932-936. cante. Rev Neurol 1976;132:309-324.
with lesion location. Neurology 2000;54: 6 AdamsHP Jr, Bendixen BH, Kappelle L], Biller »12 Kostanian V, Cramer SC: Artery of Perche-
1805-1810. ], Love BB, Gordon DL, Marsh EE, 3rd: Clas- ron thrombolysis. AJNR Am ] Neuroradiol
»3 AdamsHPJr, del Zoppo G, Alberts MJ, Bhatt sification of subtype of acute ischemic stroke. 2007;28:870-871.
DL, Brass L, Furlan A, Grubb RL, Higashida Definitions for use in a multicenter clinical 13 Horowitz M, Jovin T, Levy E, Anderson W:
RT, Jauch EC, Kidwell C, Lyden PD, Morgen- trial. TOAST. Trial of Org 10172 in Acute Emergent basilar artery and bilateral poste-
stern LB, Qureshi AT, Rosenwasser RH, Scott Stroke Treatment. Stroke 1993;24:35-41. rior cerebral artery angioplasty, urokinase
PA, Wijdicks EF; American Heart Associa- »7 Hacke W, Kaste M, Fieschi C, von Kummer thrombolysis, and stenting for acute basilar
tion; American Stroke Association Stroke R, Davalos A, Meier D, Larrue V, Bluhmki E, artery occlusion secondary to diagnostic
Council; Clinical Cardiology Council; Car- Davis S, Donnan G, Schneider D, Diez-Teje- cardiac catheterization: case presentation. J
diovascular Radiology and Intervention dor E, Trouillas P: Randomised double-blind Neuroimaging 2005;15:315-318.
Council; Atherosclerotic Peripheral Vascu- placebo-controlled trial of thrombolytic P14 Zeal A, Rhoton A: Microsurgical anatomy of
lar Disease and Quality of Care Outcomes in therapy with intravenous alteplase in acute the posterior cerebral artery. ] Neurosurg
Research Interdisciplinary Working Groups. ischaemic stroke (ECASS II). Second Euro- 1978;48:534-559.
Guidelines for the early management of pean-Australasian Acute Stroke Study In- P15 Percheron G: The anatomy of the arterial
adults with ischemic stroke: a guideline from vestigators. Lancet 1998;352:1245-1251. supply of the human thalamus and its use for
the American Heart Association/American P8 Wahlgren N, Ahmed N, Davalos A, Ford GA, the interpretation of the thalamic vascular
Stroke Association Stroke Council, Clinical Grond M, Hacke W, Hennerici MG, Kaste M, pathology. Z Neurol 1973;205:1-13.
Cardiology Council, Cardiovascular Radiol- Kuelkens S, Larrue V, Lees KR, Roine RO, P16 Uz A: Variations in the origin of the thal-
ogy and Intervention Council, and the Ath- Soinne L, Toni D, Vanhooren G; SITS-MOST amoperforating arteries. J Clin Neurosci
erosclerotic Peripheral Vascular Disease and investigators. Thrombolysis with alteplase 2007;14:134-137.
Quality of Care Outcomes in Research Inter- for acute ischaemic stroke in the Safe Imple- » 17 Marinkovic SV, Milisavljevic MM, Kovacev-
disciplinary Working Groups: the American mentation of Thrombolysis in Stroke-Moni- ic MS: Anastomoses among the thalamoper-
Academy of Neurology affirms the value of toring Study (SITS-MOST): an observation- forating branches of the posterior cerebral
this guideline as an educational tool for neu- al study. Lancet 2007;369:275-282. artery. Arch Neurol 1986;43:811-814.
rologists. Stroke 2007;38:1655-1711. »9 van Swieten JC, Koudstaal PJ, Visser MC,
Schouten HJ, van Gijn J: Interobserver agree-
ment for the assessment of handicap in
stroke patients. Stroke 1988;19:604-607.
88 Cerebrovasc Dis 2011;32:79-88 Meier et al.

€20z AN 0g U Jesn uleg ¥ayjolqiasinyisianun Aq Jpd 62282£000/2E887E€2/6.L/1/2E/iPd-8lomie/pad/wod 1ebiey//:dny woly papeojumoq



	1

