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Intravenous Thrombolysis in a Young Patient with Acute Stroke 
due to Posterior Cerebral Artery Dissection 
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Abstract
Infarcts of the territory of posterior cerebral artery (PCA) are common and their clinical presentations 
are well known. However, stroke in young adults originating at the PCA is relatively rare. We describe 
the case of a young female patient with right PCA infarcts that were probably caused by spontaneous 
arterial dissection. Dissection was successfully treated with intravenous recombinant tissue plasminogen 
activator. Herein, we discuss the mechanism, management, serial magnetic resonance angiography results, 
and functional outcome of treatment.
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caused by spontaneous PCA dissection that occurred 
while riding a bicycle, which was treated with intravenous 
thrombolysis. The mechanism, management, serial 
magnetic resonance angiography results, and functional 
outcomes have also been discussed.

CASE REPORT

A 32-year-old, unmarried, female athlete was admitted 
to our emergency room (ER) with a sudden severe 
headache on the right side of the head that originated from 
the occipital area and radiated to the fronto-temporal area, 
followed by weakness and numbness in her left limbs that 
started 40 min before admission after riding a bicycle for 

INTRODUCTION
 
Infarcts in the posterior cerebral artery (PCA) are 

not uncommon and characterized by visual field defects, 
contralateral somatosensory symptoms, and motor deficits 
(1). The major cause of PCA infarction is a cardiac or intra-
arterial embolism (2,3). Vertebral or basilar arterial dissection 
may contribute to approximately 6% of PCA infarctions 

(3). However, PCA infarcts resulting from dissection alone 
are rare (4,5). To our knowledge, no published reports on 
an isolated infarction within the PCA caused by arterial 
dissection and treated with intravenous recombinant tissue 
plasminogen activator rtPA. Here, we report the case of 
a young female patient with right PCA infarcts probably 
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30 min. At the ER, she complained of persistent nausea 
and diffuse headache, especially in the posterior head 
region. She denied any history of head trauma prior to this 
event. Pregnancy test results were negative. Neurological 
examination showed left homonymous hemianopia, 
decreased muscle strength in her left limbs, and impaired 
sensory modality of pain and temperature on the left side 
of her face, left limbs, and left hemi-trunk. The patient also 
had impaired left limb coordination. The initial National 
Institute of Health Stroke Scale (NIHSS) score was 8 and 
brain computed tomography (CT) revealed no intracranial 
hemorrhage (Fig. 1A). Therefore, thrombolytic therapy 
with 0.7 mg/kg rtPA was started 2 h after stroke onset. On 
day 2 after admission, left limb muscle strength improved, 
but the patient was drowsy and complained of headache 
(NIHSS score, 5). Brain CT 24 h after thrombolytic 
therapy revealed minimal subarachnoid hemorrhage 
(SAH) on the right peri-pontine cistern and a right PCA 
infarct (Fig. 1B); however, intracranial hemorrhage was 
not indicated. Brain magnetic resonance imaging (MRI), 
including diffusion-weighted images, obtained 35 h after 
thrombolysis revealed right thalamus and right occipital 
infarction (Fig. 2A). Minimal ambient cistern SAH was 
noted on fluid-attenuated inversion recovery (FLAIR) 
image (Fig. 2B). Brain MR angiography (MRA) showed 
focal narrowing, followed by dilation of the proximal 

portion of the right PCA and diffuse narrowing of the 
basilar artery (Fig 3A). The anterior and middle cerebral 
arteries were normal in caliber. The NIHSS score was 
4. Brain MRA on day 4 after admission (107 h after 
thrombolysis) showed recanalization of the right PCA, 
and the string sign was noted on the images. In addition, 
increased stenosis was noted in the basilar artery (Fig. 
3B). 

  The focal string sign of the right proximal PCA, 
serial dynamic flow changes of the right PCA, and SAH 
on brain MRA indicated right PCA dissection. The clinical 
presentation of the acute occipital headache during 
exercise was compatible with the diagnosis of right PCA 
dissection. The patient had no stroke risk factors such 
as diabetes mellitus, hypertension, or hyperlipidemia on 
admission, and no history of migraine or contraceptive 
use. Results of laboratory assays, including anti-nuclear 
antibody, anti-cardiolipid antibody, lupus anticoagulant, 
anti-thrombin III antibody, fibrinogen, protein C, protein 
S, and homocysteine levels, were within normal range. 
Cardiac assessment, including echocardiography and 64-
cut cardiac CT, revealed only mitral valve prolapse. No 
vegetative thrombus or abnormal shunting was observed. 
The patient was discharged 4 weeks after admission with 
good performance of activities of daily living (NIHSS 
score, 3). One year after stroke onset, the patient could 

Figure 1.	Computed tomography results of a 32-year old female stroke patient. (A) No subarachnoid or intracranial 
hemorrhage on admission. (B) Follow-up, non-contrast computed tomography 24 h after thrombolysis shows 
subarachnoid hemorrhage in the right peri-pontine cistern with associated hypo-attenuation in the medial aspect of 
the right occipital lobe.
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perform daily activities, including riding a bicycle. During 
follow-up examination, only partial left homonymous 
hemianopia was noted with a NIHSS score of 1. Brain 

MRI and MRA obtained at the same time revealed that the 
old insult in the right PCA and the PCA flow were almost 
fully patent (Fig. 3C). 

Figure 2.	Magnetic resonance imaging results of the patient 35 h after thrombolysis. (A) Axial diffusion-weighted image 
reveals right thalamus and right occipital infarction. (B) The axial view of a fluid-attenuated inversion recovery 
image showing right ambient cistern subarachnoid hemorrhage (arrow).

Figure 3.	Serial magnetic resonance angiography with reconstruction after thrombolysis. (A) Three days after admission: 
Focal narrowing, followed by interruption and dilation of the proximal part of the right posterior cerebral artery 
(PCA) (arrow); diffuse narrowing near the top of the basilar artery (arrowhead). (B) Five days after admission: 
Partial recanalization of the right PCA with string sign (arrow). However, the upper part of the basilar artery 
is narrower on this image than on the images obtained 3 days after admission (arrowhead). (C) One year after 
discharge: Right PCA with almost fully patent flow and normal caliber of the previously narrowed basilar arterial 
segments.
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DISCUSSION

Intracranial dissection is an under-diagnosed cause 
of stroke among younger patients(6), which should be 
considered in young adults with no specific risk factors for 
atherosclerotic stroke. Diagnosis of intracranial dissection 
requires presentation of the typical clinical manifestation 
of intracranial dissection and significant indications of 
dissection on brain images. Nearly all patients with arterial 
dissections present with neck pain or headaches, as the 
cervical and intracranial arteries are heavily innervated 
by pain fibers(7). The neuroradiological findings of 
conventional angiography in arterial dissection include a 
long tapered arterial stenosis or tapered occlusion, intimal 
flap, contrast medium retention in the late angiographic 
phase, double lumen, and dissection aneurysm(8-10). 
Noninvasive diagnostic tools such as brain MRI and MRA 
can be used to confirm the diagnosis of arterial dissection. 
Findings of cerebral arterial dissection on MRI, including 
intramural hematoma with increased external diameter 
of the artery on T1-weighted images and intimal flap and 
double lumen on axial source images of MRI (9). MRI 
and MRA have replaced conventional angiography as the 
initial imaging study of choice for diagnosing cerebral 
arterial dissection (9,10). 

These techniques are often used for subsequent 
monitoring of changes in the arterial lumen (6,7). In our 
case, sequential brain MR source images demonstrated 
the characteristic double lumen sign (Fig 4). However, 

conventional catheter angiography is important for 
diagnosing suspected cerebral arterial dissection in young 
stroke patients despite negative noninvasive imaging 
results. Hemianopic visual and hemisensory symptoms 
are the most common complaints of patients with PCA 
stenosis. The mechanisms of PCA stenosis or occlusion-
related PCA infarction include thrombosis and cardiac 
embolism (1-3), but PCA dissection is rare (3,4,11). A recent 
report indicated that the incidence of spontaneous 
intracranial arterial dissection (SCIAD) was 8.8% in 
intracranial cerebral infarctions, and there was only 
one case of PCA dissection among the SCIAD patients 

(12). The cause of intracranial arterial dissection remains 
unknown (6,8). Dissections may be caused by arterial 
stretching and tearing, which causes bleeding within the 
arterial wall, and complicated by SAH (8). Differential 
diagnosis related to cerebral or cervical arterial dissection 
is variable; connective tissue and vascular disorders have 
been associated with dissection, including fibromuscular 
dysplasia (13), homocystinuria (14), and reversible cerebral 
vasoconstriction syndromes (15). Arterial dissection should 
be considered in young stroke patients with negative 
screening results for atherosclerotic lesions, those who 
participate in vigorous athletic or other activities that 
involve neck stretching, or those who have undergone 
chiropractic or other neck manipulation(4,5,8). The present 
patient who was diagnosed with right PCA infarcts 
experienced a sudden occipital headache, followed by 
impaired coordination and numbness of the left limbs after 

Figure 4.	Serial axial source images of brain magnetic resonance imaging in the patient after thrombolytic treatment 
	 (A) and (C), The arrows point to the double lumen sign in the right proximal and distal posterior cerebral artery 

(PCA) on day 3 after admission. (B), The arrowhead points to focal interruption of the PCA.
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riding a bicycle for approximately 30 min. Thus, arterial 
dissection can be considered in a young adult with sudden 
onset ischemic infarction with SAH on exercise without 
a stroke history or stroke risk factors; however, SAH 
post rtPA cannot be fully ruled out even if the probability 
is low. The incidence of intracerebral hemorrhage as a 
complication of thrombolytic therapy in ischemic stroke 
patients within 36 h is 6.4%, but no SAH was reported 

(16). Trivial head trauma secondary to a stretch or shearing 
injury of the PCA may have resulted in right proximal 
PCA dissection. Moreover, spontaneous PCA dissection 
with secondary diffuse narrowing of the basilar artery after 
SAH has previously been reported (17), consistent with the 
image study results in the present case. We cannot exclude 
the possibility of a basilar arterial dissecting aneurysmal 
lesion extended to the right PCA; however, based on 
the site of SAH on the right peri-pontine cisterna, PCA 
dissection was more likely. 

Al though  an t i coagu lan t s  a re  r ecommended 
for extracranial artery dissection, this treatment is 
controversial in intracranial arteraial dissection(4,6,8). 
Intracranial arterial dissections can cause infarction 
in relation to thrombus formation, propagation, and 
embolization within the dissected lumen. Anticoagulant 
therapy may prevent intra-luminal thrombus formation 
and embolization (4). Furthermore, in the few reported 
cases of extracranial spontaneous internal carotid arterial 
dissection treated by thrombolysis with rtPA (18,19), no new 
or worsened focal neurological sign, SAH, or dissected 
artery rupture was observed (19).  Early brain MRI (FLAIR) 
or lumbar puncture for cerebrospinal fluid analysis may 
be performed early to exclude SAH in patients with 
suspected dissection who will receive thrombolytic 
therapy. However, no differences in outcomes were noted 
with thrombolytic therapy in cerebral arterial dissection 
with infarction or occlusive ischemic infarction (20). One 
observational study showed that patients with ischemic 
stroke due to spontaneous artery dissection treated 
with intravenous thrombolysis had a similar or even 
better outcome than patients not treated with rtPA (21). 
Intraventricular rtPA administration is feasible without 
complications after SAH and may prevent vasospasm 
and hydrocephalus after SAH (22,23). Blood coagulation 
is in a hyper-functional state early after SAH to induce 
secondary lowering of fibrinolytic activity. Plasma rtPA 

activity increased within 24 h of SAH to dissolve fibrin 
deposits in the blood vessels to maintain blood flow after 
suspected cerebral vasospasm (24). The mechanism of rtPA 
in treating cerebral arterial dissection with SAH may be 
by maintaining normal blood flow in injured vessels and 
preventing secondary vasospasm.

In the present case, although minimal SAH was noted 
on brain CT after thrombolytic therapy, no change in 
NIHSS score was noted. Nevertheless, good functional 
outcome was noted after 6 months.

CONCLUSIONS

Intracranial arterial dissection is an under-diagnosed 
cause of stroke in younger patients, and should be 
considered if the patient has no atherosclerosis risk 
factors. MRA may be used as a noninvasive diagnostic 
tool for intracranial dissection. The intracranial arterial 
dissecting aneurysm may rupture and cause SAH. The 
use of intravenous thrombolysis in acute stroke patients 
with arterial dissection remains controversial, but tends 
to be more beneficial. Thrombolysis may not be withheld 
in patients with cerebral arterial dissection-related acute 
ischemic stroke. Physicians should evaluate the risk–
benefit ratio of thrombolytic therapy for individual 
patients. We successfully treated a patient with PCA 
dissection with intravenous thrombolysis, and our findings 
may help in the therapeutic decisions for such cases. 
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