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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2006 31
2007 49
2008 69
2009 45

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2006 0.000
Cites / Doc. (4 years) 2007 0.000
Cites / Doc. (4 years) 2008 0.025
Cites / Doc. (4 years) 2009 0.060
Cites / Doc. (4 years) 2010 0.108
Cites / Doc. (4 years) 2011 0.171
Cites / Doc. (4 years) 2012 0.166
Cites / Doc. (4 years) 2013 0.106
Cites / Doc. (4 years) 2014 0.136
Cites / Doc. (4 years) 2015 0.074

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2006 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2006 0.00
2007 2.04

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents 2006 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2006 0
Uncited documents 2007 31
Uncited documents 2008 78
Uncited documents 2009 140
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a b s t r a c t 

A limb shaking TIA is a less common form of TIA that manifests as involuntary movement 

and is frequently confused with focal motor epilepsy. A 64-year-old female presented with 

a 7-month history of episodic involuntary shaking movements affecting her left arm and 

leg before admission. These attacks primarily occurred after she rose from a sitting or lying 

down position to a standing position, and were relieved by simply returning to a sitting or 

lying position. A neurological examination revealed no motor or sensory deficits in either 

extremity. Her magnetic resonance angiogram (MRA) and carotid Doppler revealed right ICA 

stenosis in her brain. It is important to distinguish this limb shaking TIA from other condi- 

tions such as focal motor seizures. Importantly, early detection and treatment of the associ- 

ated carotid artery occlusion can not only prevent the patient’s TIA episode, but also lower 

the risk of future stroke. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

Introduction 

Transient ischemic attacks (TIAs) are commonly character- 
ized by neurological deficits such as unilateral weakness, de- 
creased sensation, or vision loss. They typically last no longer 
than 24 hours and can occur once or multiple times. A limb 
shaking TIA is a less common type of TIAs that manifests as 
involuntary movement and is frequently confused with focal 

✩ Competing Interests: The material has not been published previously, and will not be submitted for publication elsewhere. Author 
declares no conflict of interest, financial, or otherwise. 

∗ Corresponding author. 
E-mail address: luki.hamdan@gmail.com (M. Hamdan). 

motor epilepsy [1] . The difficulty in diagnosis stems not only 
from the phenomenological similarity to seizures, but also 
from the fact that ischemic infarction is the most common 

cause of partial seizures in the elderly [2] . 
It is critical to diagnose this uncommon form of TIA since 

early detection and treatment dramatically lower the proba- 
bility of a catastrophic and incapacitating stroke in the future 
[3] . We present a case of TIA with limb shaking induced by 
severe contralateral internal carotid artery (ICA) stenosis. 

https://doi.org/10.1016/j.radcr.2023.03.056 
1930-0433/© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the 
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Fig. 1 – Diffusion-weighted imaging (DWI), fluid-attenuated inversion recovery (FLAIR), T2 of the brain revealed subacute 
right centrum semiovale and corona radiata infarct (internal watershed zone). 

Case report 

A 64-year-old female reported with a 7-month history of 
episodic involuntary shaking movement affecting her left arm 

and leg. These attacks primarily happened when she rose 
from a sitting or lying down posture to a standing one, and 

were eased by merely returning to a sitting or sleeping po- 
sition. These assaults would last a few seconds to less than 

a minute and might reoccur 2-3 times each week. Through- 
out any of these incidents, she rejected any concomitant con- 
sciousness loss, tongue biting, urine incontinence, or vision 

abnormalities. The patient never complained of unilateral 
weakness, numbness, or vision disturbances between bouts. 
The patient was also given phenytoin orally as an initial med- 
ication from the prior hospital, but her symptoms did not 
improve. 

Her medical history includes type II diabetes mellitus and 

hypertension. Her pulses were normal, and her blood pressure 
was 169/83 mmHg. A neurological examination revealed no 
motoric or sensory deficits in either extremity. Magnetic res- 
onance imaging (MRI) ( Fig. 1 ) of the brain revealed a subacute 
right centrum semiovale and corona radiata infarct (internal 
watershed zone). Her cerebral magnetic resonance angiogram 

(MRA) ( Fig. 2 ) and carotid Doppler ( Fig. 3 ) revealed stenosis 
of the right ICA (90%) and an increase in carotid intimal 
media thickness. Her electroencephalogram (EEG) showed 

intermittent right temporal slowing with no epileptiform 

characteristics. 
We identified this patient with low flow TIA followed by 

limb shaking movement as a result of cerebral hypoperfusion 

at this point. For the time being, the patient is receiving in- 
tense medical care, including dual antiplatelet therapy (clopi- 
dogrel 75 mg daily and aspirin 100 mg daily), a high dosage 
statin, and the discontinuation of her previous antiepileptic 
drug. Throughout the first week of medication, the patient’s 
symptoms gradually resolved. She was subsequently referred 

to vascular surgeons, who performed a carotid endarterec- 
tomy on her. 

Fig. 2 – Magnetic resonance angiogram (MRA) showed right 
ICA stenosis (red arrows). 

Discussion 

Limb shaking TIA is an uncommon manifestation of TIAs and 

associated with contralateral carotid stenosis. This attack first 
reported by Miller-Fischer in 1962, described as a brief, jerk- 
ing or arrhythmic flailing movements of arm or leg or both. 
A diagnosis of TIA is usually not considered in a patient pre- 
senting with episodic abnormal movements, because these 
attacks are classically believed to be associated with nega- 
tive neurological symptoms. These attacks can be easily mis- 
taken for focal motor epilepsy, and unsuccessful treatment 
with antiepileptic agent is often attempted [4] . 

There are, however, critical clinical indicators that might 
assist differentiate these events from seizures. These attacks 
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Fig. 3 – Right carotid Doppler showed right ICA stenosis. 

are frequently preceded by postural alterations, a lack of aura, 
urine incontinence, a lack of tongue bite, or any other ictal 
motor phenomenon [5] . Clusters of rhythmic or arrhythmic 
involuntary hyperkinesia affecting the hand, arm, leg, hand- 
arm, or hand-arm-leg unilaterally are clinical characteristics 
of limb shaking TIA. The hands, arms, and legs are more often 

affected than the face muscles. The superior extremities are 
the most commonly affected of these areas [6] . 

Although the actual cause of the limb shaking TIA has not 
yet been determined, its incidence, which is associated to se- 
vere contralateral carotid stenosis, is thought to be caused by 
brief cerebral perfusion failure [2] . The fact that symptoms de- 
velop following movements that may conceivably cause cere- 
bral hypoperfusion, such as getting out of bed or a chair or hy- 
perextending the neck, is a practically universal clinical signal. 
In patients with severe carotid stenosis, postural change may 
momentarily impair brain perfusion [7] . The majority of these 
assaults, as was the case with our patient, happened when she 
stood up from a laying or sitting posture. 

Inadequate cerebral perfusion and ischemia, particularly 
in the border zone regions of the cerebral vascular territo- 
ries, are caused by limb shaking TIAs, which are also accom- 
panied by severe contralateral carotid stenosis [6] . Vascular 
risk factors for atherosclerosis of large arteries, such the in- 
ternal carotid artery, include diabetes mellitus, hypertension, 
and hyperlipidemia [8] . Infarction in the internal watershed 

area was visible on the patient’s MRI. This indicates that there 
is stenosis in the ipsilateral carotid. Thereafter, the carotid 

Doppler and MRA of our patient verified the stenosis. These 
results suggest that the patient’s limb tremors are not a fo- 
cal seizure. The presence of an internal watershed infarction 

indicates that the limb shaking action is caused by a flow dis- 
ruption rather than a seizure. Another clinical symptom that 
strongly supports a diagnosis of limb shaking TIA is the ab- 
sence of epileptiform activity in ictal or interictal EEG [9] . Our 
patient also had an EEG recorded, which revealed simply slow- 
ing in the right temporal lobe with no epileptiform abnormal- 
ities. 

Individuals who have these limb shaking TIAs are more 
likely to have a stroke. Low-flow TIA treatment focuses on pre- 
serving or enhancing cerebral blood flow with careful blood 

pressure control and surgical revascularization. Symptomatic 
relief has been documented in certain situations following 

blood pressure elevation or surgical revascularization, such 

as endarterectomy [10] . As a result, our patient’s care focuses 
on enhancing cerebral perfusion by treating stroke risk fac- 
tors with antiplatelet agents and a lipid-lowering medicine, 
as well as surgical revascularization. In this scenario, carotid 

endarterectomy can alleviate symptoms and reduce future 
stroke risk. 

Conclusion 

It is important to identify this limb shaking TIA from other 
disorders such as focal motor seizures. A simple query con- 
cerning the triggering factor and other related symptoms will 
aid in the diagnosis of the condition. Notably, early detection 

and treatment of the related carotid artery stenosis can not 
only eradicate the patient’s TIA episodes but also lower the 
risk of future stroke. 

Patient consent 

Patient has given permission and informed consent for the 
publication of this case report. 
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