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Case Report
Capsular warning syndrome caused by anterior  
choroidal artery stenosis: report of a case
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Abstract: The “capsular warning syndrome” (CWS) is characterized by recurrent stereotypical episodes of motor 
and/or sensory deficits without cortical symptoms. CWS is associated with a high risk of capsular stroke. The stroke 
is most likely due to the hemodynamic changes in the diseased single small penetrating vessels. However, till date, 
the exact pathophysiological mechanism of CWS has not been fully understood. The available treatment options re-
main controversial and non-effective. The patients with CWS are refractory to classical therapies, including aspirin. 
We described an unique case of a 63-year-old woman with CWS having 19 episodes of transient ischemic attacks. 
DSA demonstrated the anterior choroidal artery stenosis. According to the finding of DSA, possible mechanisms of 
CWS are discussed. Combination therapy including dual antiplatelets, heparin, hydration and statin also proved to 
be effective in the treatment of CWS.
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Introduction

Capsular warning syndrome (CWS) is character-
ized by recurrent stereotypical episodes of 
motor and/or sensory deficits without signs of 
cortical dysfunction [1]. CWS is associated with 
a high risk of developing a completed stroke [1]. 
Till date, little is known about the pathogenic 
mechanisms involved in CWS. We report a case 
of a patient with repetitive CWS in the setting of 
anterior choroidal artery atherosclerotic dis-
ease. This is the first study to date where in the 
role of combination of dual antiplatelets, hepa-
rin, hydration and statin was studied in patients 
with CWS moreover our study demonstrated a 
total of 19 episodes within 7 days which was 
never reported before. The patient had severe 
stenosis of the right anterior choroidal artery 
(AchA). We propose that the proximal stenosis 
causes an intermittent hypofusion of the distal 
vascular territory of the AchA, thereby causing 
CWS.

Case report

A 64-year-old woman experienced an episode 
of left hemiplegia at 9:30 AM on December 14, 

2013, while she was walking in a supermarket. 
She did not have double vision, vertigo, head-
ache, nausea, or dysphagia. The initial episode 
lasted 10 minutes and disappeared spontane-
ously. Two subsequent episodes of the stereo-
type recurred and lasted for 5 minutes and 10 
minutes respectively, with complete recovery. 
There is no prior history of hypertension, mi- 
graine, arrhythmia, diabetes mellitus, or cardi-
ac diseases. She was sent to our emergency 
department at 11:00 AM. On arrival, her blood 
pressure was 110/70 mmHg and heart rate 
was 66 beats/min. On admission in hospital, 
her neurological examination was unremark-
able. Cranial CT scan revealed no sign of the 
actual ischemic changes. Antithrombotic thera-
py (aspirin 100 mg once daily) and atrovastatin 
20 mg once daily was given immediately. At 
about 9:00 AM on the following day, she experi-
enced an episode similar to her initial presenta-
tion. On neurologic examination, the patient 
was alert, cooperating and oriented. Speech 
was intact with normal comprehension. There 
was no gaze preference and right-left confu-
sion. Cranial nerve exam was normal. She had a 
left-sided arm-leg mild hemiplegia, with left 
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extensor plantar response. Neither sensory nor 
cortical signs were noted. Her neurologic status 
was 4 on the National Institutes of Health 
Stroke Scale (NIHSS). Her condition fulfilled the 
criteria for tissue-plasminogen activator (tpA) 
therapy. Despite the informed consent from the 
family, tpA therapy was not performed because 
the patient’s left hemiplegia improved com-
pletely within 30 minutes. However, after 9:30 
AM, she had at least 4 recurrent episodes of 
left hemiplegia and each episode lasted for 
10-20 minutes. She did not have any remark-
able fluctuation of blood pressure during each 
episode. At that point in time, her fasting glu-
cose 5.64 mmol/L, serurn total cholesterol 
4.91 mmol/L, high-density lipoprotein choles-
terol 1.68 mmol/L, low-density lipoprotein cho-
lesterol 2.53 mmol/L, triglyceride 0.94 mmol/L 
and lipoprotein (a) 29.2 mg/dL were assayed. 
Urine analysis, levels of glycosylated hemoglo-
bin, protein C activity, protein S activity, partial 
thromboplastin time (PTT) and prothrombin 
time (PT) were all within normal limits. Increased 
levels of serum homocysteine (19 umol/L) and 
Hs C-reactive protein level (3.13 mg/L) were 
observed. Plasma fibrinogen level was 310 mg/
dL. Interictal electroencephalography (EEG) 
was normal. Doppler ultrasound showed inter-
nal carotid atheromatosis without significant 
focal stenosis. Electro-cardiography and trans-
thoracic echocardiography were unremarkable. 
Intravenous fluids and clopidogrel (75 mg once 
daily) were also administered.

During the next 5 days, she experienced fre-
quent episodes of left hemiplegia lasting 5 to 
56 minutes. Most of these episodes began 
while standing or walking and occurred one to 

four times daily and were preceded by an aura 
of a sensation of “it’s coming”. She was kept 
flat in bed and treated with plasma expander. 
Blood pressure remained stable. Due to the 
intractable recurrent episodes of hemiplegia, 
an intravenous infusion of low-molecular-weight 
heparin was prescribed along with the anti-
platelet therapy on the 4th day of hospitali- 
zation.

After receiving these treatment, the duration of 
attacks abbreviated, and the severity of attacks 
weakened. Diffusion-weighted Magnetic Reso- 
nance (MR) imaging of the head performed 3 
days after admission in hospital was normal 
(Figure 1A). Computed tomographic perfusion 
revealed no significant abnormalities (Figure 
1B). Computed tomography angiography sho- 
wed mild stenosis of posterior cerebral artery 
(PCA) (Figure 1C).

On Day 15, a cerebral angiogram was obtained 
which showed the presence of high-grade ste-
nosis (>70%) of the right proximal anterior AchA 
(Figure 2). Over all, she had 19 episodes of ste-
reotypical transient ischemic attacks with no 
lasting deficit. She was discharged with no neu-
rologic deficit after 18 days of hospitalization. 
The patient did not have attacks during 3 month 
follow-up.

Discussion

This case describes an unique cause of CWS. 
Our patient experienced recurrent hemiplegic 
spells. Neither the carotid Doppler ultrasound 
nor the CT angiogram of head revealed any 
large or medium-sized artery stenosis. However, 
due to the recurrence of CWS and subsequent 

Figure 1. Diffusion weighted imaging (DWI) showed normal features (A). Mean transit time (MTT), time to peak (TTP), 
cerebral blood volume (CBV), and cerebral blood flow (CBF) showed no abnormalities (B). Computed tomographic 
angiography showed mild stenosis of posterior cerebral artery (PCA) (arrow in C).
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transient ischemic episodes, a cerebral angio-
gram was performed. Cerebral angiography pr- 
esented a high-grade stenosis of the right prox-
imal anterior choroidal artery. Although the 
brain MRI showed no abnormality, a non-steno-
ic MCA along with the patterns of blood supply 
and unilateral motor deficit correspond to the 
involvement of AchA territory. In our patient, the 
presumed cause of CWS is hemodynamic inad-
equacy in the penetrating vessels territory due 
to the AchA stenosis. We observed the onset is 
not instantaneous. In our study, most of the 
attacks were preceded by an aura of weakness 
and a sensation of “it’s coming”. These symp-
toms are consistent with the earlier studies [1, 
2]. A previous study demonstrated 13 episodes 
over a period of 4 days in 50 patients with CWS 
[1], while, our study demonstrated a total of 19 
recurrent episodes within a period of 7 days.

The term “capsular warning syndrome” was 
introduced by Donnon et al. [1] to describe the 
phenomenon of recurrent stereotyped motor 
and/or sensory dysfunction that simultaneous-
ly involve at least two of the face, arm or leg, 
without cortical symptoms. The commonest 
presentation was pure motor hemiparesis in- 
volving the face, arm and leg [1], although the 
onset was usually accompanied by sensory 
symptoms that often cleared quickly before the 
motor symptoms resolved. This syndrome is 
especially important because it has a high early 
risk of developing capsular infarction with a 
permanent deficit [1]. In a large population-bas- 
ed study, the CWS is rare (1.5% of TIA presenta-
tions) and the prognosis is poor (7-day stroke 
risk of 60%) [3]. Something like the one we 
have added the possible pathogenic mecha-
nism of CWS. Although, the exact pathogenic 

rin, heparin and plasma expander reduced the 
severity and duration of attacks and resulted in 
a complete recovery.

The AchA is a thin artery that usually originates 
from the internal carotid artery, above the ori-
gins of the posterior communicating artery and 
the intracranial carotid bifurcation [4]. The AchA 
territory reveals large variations amongst indi-
viduals. The AchA supplies the posterior limb of 
the internal capsule, lateral geniculate body, 
optical tract, medial temporal lobe, and medial 
part of the pallidum [5, 6]. The triad of AchA 
syndrome includes [7], hemiparesis, hemian-
aesthesia, and hemianopia. In the triad of AchA 
syndrome, the most frequently described triad 
is the motor deficit, which may be caused by 
the involvement of the pyramidal tract in the 
posterior limb of the internal capsule, or the 
cerebral peduncle [7, 8].

Different treatment modalities have been pro-
posed in patients with CWS, including antico-
agulants, antiplatelet agents, thrombotic agent 
(aspirin), plasma expanders and blood pres-
sure therapy [1, 2, 8-17]. Most patients with 
CWS are refractory to these traditional thera-
pies [1, 8]. It remains a challenge to develop 
therapies that prevent the occurrence of irre-
versible damage in patients with CWS. More- 
over, it is uncertain whether these treatments 
alter the natural feature of the syndrome.

At present, the most important therapeutic 
goal is to prevent the formation of infarct during 
the period of clinical fluctuations. Thus, numer-
ous studies have indicated the beneficial effect 
of thrombolytic treatment in patients with CWS 
[13, 15, 18, 19]. Interestingly, in our study, a 

Figure 2. A cerebral angiogram revealed the high-grade stenosis of the right 
anterior choroidal artery (AchA) (arrow in A) and (B) is enlarged view of (A).

mechanism of CWS is not fully 
understood, yet an infarction 
in the AchA territory or the 
lacunar infarction in the terri-
tory of diseased, single, small 
penetrating vessel has been 
proposed as the most com-
mon cause of CWS [1]. This is 
in accordance to the findings 
of our study, as our case also 
demonstrated the developme- 
nt of CWS due to stenosis in 
the AchA territory as evident 
by the cerebral angiogram. Mo- 
reover, treatment with the co- 
mbination of clopidogrel, aspi-
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favorable outcome in terms of reduction in the 
severity and duration of attacks was noted 
after the administration of combination of clop-
idogrel, aspirin, heparin and plasma expander.

In summary, we have reported a case of CWS 
that had more recurrent hemiplegic episodes 
than those reported previously. Our report pro-
vides a causal link between CWS and AchA ath-
erosclerotic stenosis. Moreover, our study high-
lights the beneficial effect of combination of 
clopidogrel, aspirin, heparin and plasma ex- 
pander in altering the patterns of attacks in 
CWS and thereby resulting in a favorable out-
come. We have tried to mention the limitation 
of this study in the role of combination of clopi-
dogrel, aspirin, heparin and plasma expander 
in CWS.
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