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CASE REPORT

A case of limb shaking transient ischaemic 
attack due to internal carotid artery dissection: 
an unusual presentation of fibromuscular 
dysplasia
Lei Si1, Jing Tu2, Hui Lei1, Liya Ji1, Zhiyong Zhang3* and Zhiqin Liu1*   

Abstract 

Background Fibromuscular dysplasia (FMD) has a high prevalence of associated nontraumatic carotid artery dissec-
tion, which could further result in transient ischaemic attack (TIA) or stroke. Limb shaking TIA is an unusual form of TIA 
that is commonly discribed in elderly patients with atherosclerotic backgrounds, while there are limited data about it 
in patients with FMD. Furthermore, discussions of limb shaking TIA in nonelderly patients are scarce.

Case presentation An Asian 47-year-old female presented with intermittent involuntary movement of the left 
upper limb accompanied by neck torsion. The episode stopped soon after changing to the supine position. On native 
source images of time-of-flight magnetic resonance angiography (TOF-MRA), the right internal carotid artery showed 
a "dual lumen sign" with an intimal flap. On contrast-enhanced magnetic resonance angiography and sagittal black-
blood T1WI, an intravascular haematoma with irregular lumen stenosis was observed, which overall indicated right 
internal carotid artery dissection. Digital subtraction angiography showed the characteristic “string-of-beads” appear-
ance in the left internal carotid artery, and the presence of this sign pointed to the diagnosis of FMD. The patient was 
finally diagnosed with limb shaking TIA due to internal carotid dissection with fibromuscular dysplasia. The patient 
was prescribed dual anti-platelet therapy. The limb shaking vanished soon after admission with no reoccurrence in 
the three-month follow-up.

Conclusions This case demonstrates that limb shaking TIA can present in patients with FMD. Limb shaking TIA in 
nonelderly patients can be caused by multiple diseases, and more detailed patient guidance is required in clinical 
practice.
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Background
Fibromuscular dysplasia (FMD) is a nonatheroscle-
rotic, noninflammatory vascular disease of small- and 
medium-sized arteries. When FMD involves cervical 
arteries (carotid and vertebral arteries), it presents as ste-
nosis, occlusion, aneurysm, or dissection that could fur-
ther lead to acute cerebrovascular events, which are even 
seen as the first remarkable clue for the clinical diagnosis 
of FMD [1]. Thus, timely identification of the manifesta-
tion of acute cerebrovascular events in FMD is urgently 
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needed. Limb shaking is an unusual presentation in tran-
sient ischaemic attack (TIA) and is characterized by brief, 
recurrent involuntary movements involving the extremi-
ties and possibly accompanied by other neurological 
deficits. While usually occurring in elderly patients with 
severe atherosclerotic steno-occlusive diseases, limb 
shaking TIA was also reported in younger patients with 
multiple diseases, such as Moyamoya disease, spontane-
ous internal carotid (ICA) dissection and middle cerebral 
artery (MCA) dissection [2–4]. To our knowledge, limb 
shaking TIA caused by FMD has rarely been reported.

Here, we reported a middle-aged Asian female diag-
nosed with limb shaking TIA secondary to FMD-related 
ICA dissection, and this case provided a novel link 
between this unusual presentation and FMD. Further-
more, we discussed the diseases that could cause limb 
shaking TIA in nonelderly patients (under 60 years old). 
This study followed the CARE guidelines (Suppl.)

Case presentation
A 47-year-old female Asian with intermittent involun-
tary movements of the left upper limb was admitted to 
our facility. The limb shaking was coarse, rhythmic and 
flapping wing-like, accompanied by neck torsion while 
sparing the face and trunk (Supp2.Video.1). The first epi-
sode occurred 14  h before admission when the patient 
had arisen from supine position, and another episode 
also occurred when a similar postural change occurred 
soon after admission. Both episodes lasted 2–3 min and 
stopped 20 s after the patient changed back to the supine 
position. The patient had no consciousness disturbances, 
urinary incontinence, dystonia posture or tongue biting 
during the attacks. The patient reported a nonremark-
able personal history and had no history of epilepsy, 
stroke, hypertension and other cerebrovascular disease 
risk factors, together with no report of any major trauma, 
surgery or any other events in the previous 6  months. 
Physical examination showed no neurological deficits 
except mild weakness in her left limb (Medical Research 
Council scale: 4). The neuropsychological evaluation was 
normal. Cardiological evaluations, including echocardi-
ography, electrocardiography and cardiac biochemical 
markers (pro-brain natriuretic peptide, creatine kinase 
MB isoenzyme, troponin T), were without apparent 
abnormalities. Video-electroencephalogram and diffu-
sion-weighted imaging were performed immediately after 
admission with no remarkable findings, whereas time-of-
flight imaging magnetic resonance angiography (TOF-
MRA) revealed multiple irregular stenoses of the right 
ICA accompanied by multiple filling defects (Fig. 1a). On 
native source TOF-MRA images, a "dual lumen sign" with 
an intimal flap was detected in the right ICA (Fig.  1b). 
Spontaneous right ICA dissection was suspected. Before 

further investigation, statin therapy with dual antiplate-
let therapy (hydroclopidogrel, 75 mg per day, combined 
with aspirin, 100 mg per day) was administered for three 
days with no recurrence of limb shaking. More examina-
tions were performed afterwards. On contrast-enhanced 
magnetic resonance angiography (CE-MRA) and sag-
ittal black-blood T1WI, an intravascular haematoma 
(Fig.  1c) with irregular lumen stenosis was observed, 
which overall indicated right ICA dissection (Fig.  1d). 
The fact that TIA occurred in a relatively young female 
with no cerebrovascular risk factors led us to evaluate the 
cervical and cerebral vasculature more thoroughly and 
precisely. Thus, digital subtraction angiography (DSA) 
was performed. The DSA further confirmed the dissec-
tion because a "line-like" change was observed (Fig. 1e), 
while the renal artery was normal. Meanwhile, in the 
left ICA, we detected a “string-of-beads” appearance 
(Fig. 1f ), which led to a suspicion of FMD. Although the 
ICA dissection related to the limb shaking TIA was not at 
the same site as the “string-of-beads” appearance, we still 
highly suspected that the ICA dissection was probably 
secondary to FMD. Sustained dual anti-platelet therapy 
was prescribed after discharge, and we suggested that she 
measure her blood pressure daily. Three months later, the 
patient returned to our department with no recurrence 
of limb shaking or neurological deficits. High-resolution 
magnetic resonance vessel wall imaging (HRMR-VWI) 
was performed to detect pathological changes in the ves-
sel wall. The previous dissection in the right ICA had 
been mostly resolved, and only a few spotted intramural 
haematomas were left (Fig.  2). Notably, a characteristic 
"string-of-beads” appearance was observed on the right 
ICA at this time (Fig. 2a). Considering the overall clinical 
data, the patient was diagnosed with limb shaking TIA 
due to ICA dissection with FMD.

Discussion and conclusions
Here, we present a case of limb shaking TIA with FMD, 
which has not been reported before. FMD is an arterial 
dysplasia disease that has a propensity to occur in many 
vascular beds. The most commonly involved arter-
ies were the renal and internal carotid arteries with a 
typical “string-of-beads” appearance on vessel imag-
ing. Apart from nonspecific symptoms such headache, 
pulsatile tinnitus and dizziness, TIA or stroke may be 
the first reason for FMD patients to visit the hospital 
[5]. Limb shaking is an underrecognized symptom of 
TIA, and there is limited understanding of its anatomi-
cal and pathophysiologic mechanisms. In this case, the 
limb shaking symptom was hyperkinetic and usually 
lasted less than 5 min. Patients with limb shaking TIA 
can be misdiagnosed with seizures because of the simi-
lar brief, stereotypical episode, especially those patients 
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who are younger. Current studies mostly attribute limb 
shaking TIA to cerebral hypoperfusion secondary to a 
postural change, exercising, or sudden neck extension, 
which commonly occurs in elderly patients with ath-
erosclerotic stenosis or occlusion of the ICAs or middle 
cerebral arteries. However, in patients under the age of 
60  years, many other diseases can cause limb shaking 
TIA without an atherosclerotic background.

Moyamoya disease was the most widely investigated 
vasculopathy in nonelderly patients with limb shak-
ing TIA [3, 6], which was highly in accordance with the 
age distribution of Moyamoya disease [3]. The pub-
lished triggers were mostly in coincidence with those in 
elderly patients, such as exercise and hyperventilation, 
while some unique triggers were reported, such as eat-
ing hot spicy food, singing, sneezing, prolonged crying, 

Fig. 1 Imaging at the first visit. a Brain time-of-flight imaging magnetic resonance angiography (TOF-MRA) showed stenosis of the right internal 
carotid artery (ICA) in the C1 segments with a focus filling defect (white arrow); the lumen of the right ICA in the C2 and C3 segments had become 
narrow; b On TOF-MRA, the native source image showed that the right ICA was divided into two lumens by an intimal flap; c Sagittal imaging 
(black-blood T1WI) showed intimal flaps within the lumen and a hyperintense intravascular haematoma in the right ICA; d Cervical TOF-MRA 
showed a narrowing lumen of the C1 segment of the right ICA (white dotted line arrow) and an intravascular haematoma (white arrow); e Digital 
subtraction angiography (DSA) showed a “line-like” sign at the distal portion of the C1 segment of the right ICA (white arrow). f DSA showed the 
“string-of beads” appearance in the distal part of the C1 segment of the left ICA (white arrow).
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emotional stress, and smoking [3]. Compared to limb 
shaking TIA patients with atherosclerotic backgrounds, 
whose limb shaking usually vanishes after treatment [7], 
patients with Moyamoya disease experience more con-
troversial outcomes after treatment. In 2021, a study 
about limb shaking TIA with Moyamoya disease showed 
that all the patients in their series still had limb shaking 
attacks, even after 7–36  months of follow-up [3]. Nota-
bly, other published case reports and series suggested 
that patients who underwent revascularization surgery 
had full resolution of limb shaking during 3–12 months 
of follow-up [3]. These controversial results might be 
due to different therapy choices. Although stenosis in the 
ICA or intracranial arteries was detected in all patients 
in the 2021 series, none of them received revasculariza-
tion surgery because of failure to access consent. Con-
servative therapy with oral anti-platelets was prescribed 
in all patients with no further vessel imaging tests or 
perfusion studies to evaluate the effectiveness. However, 
surgical revascularization is recommended for patients 
with symptomatic Moyamoya disease [8, 9], and revas-
cularization may result in better outcomes than con-
servative therapy in limb shaking TIA patients with 
Moyamoya disease. Moyamoya disease has a progres-
sive vascular pathology [10, 11]. The intracranial artery 

involvement worsens with disease progression and can 
lead to repeated ischaemic strokes or haemorrhage, even 
after surgical treatment [12]. Other than the different 
therapies the patients had, controversial results can also 
occur due to another reason. Some patients in the 2021 
series were children who might have difficulty maintain-
ing therapeutic levels, which compromises the therapeu-
tic effectiveness.

Spontaneous artery dissection was another reason for 
limb shaking TIA in nonelderly patients. Liu reported 
a 26-year-old male with limb shaking TIA caused by a 
spontaneous right MCA dissection [2]. The identified 
vascular risk factor was smoking history. The attacks 
occurred during postural changes and would last for a 
few seconds. A Turkish study reported a 47-year-old male 
patient with hyperhomocysteinemia and hyperlipidae-
mia who was diagnosed with limb shaking TIA due to a 
spontaneous ICA dissection [4]. A similar case was docu-
mented in a 41-year-old male [13]. Rare aetiologies were 
also reported. A novel case of limb shaking TIA associ-
ated with PHACE, an abbreviation for malformations of 
the posterior fossa, facial haemangiomas, arterial anoma-
lies, cardiac anomalies, and abnormalities of the eye, was 
reported [14]. The 23-year-old female patient visited the 
hospital because of suffering from an insidious onset of 

Fig. 2 3-month follow-up imaging. a High resolution magnetic resonance imaging of the vascular wall (black-blood T1WI) showed the 
"string-of-beads” appearance (white dotted line arrow) and two hyperintense residual intravascular haematomas (white arrow) in the vascular wall 
of the right ICA; b and c. Axial imaging showed a hyperintense residual intravascular haematoma of the right ICA.
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hemiparesis since infancy. Her limb shaking was thought 
to be induced by the subclavian steal phenomenon. Brain 
MRI revealed multiple hypoplastic arteries, including the 
left ICA, MCA, and vertebral artery. Extracranial Dop-
pler ultrasonography revealed stenosis of the left subcla-
vian artery, which together with hypoplasia of the ICA 
led to an attack of limb shaking TIA in this patient. Apart 
from the congenital vasculopathy, an ictal procedure-
induced limb shaking TIA case was mentioned in 2015. 
A 54-year-old male with a non-remarkable medical his-
tory underwent elective balloon test occlusion because 
of an aneurysm in the distal C1-portion of the right ICA 
[15]. However, 9 min after insufflation, the patient devel-
oped limb shaking of the left arm and leg with preserved 
strength, together with left-side body paraesthesia. How-
ever, there was still a nonnegligible quantity of nonelderly 
patients with limb shaking TIAs who had ICA or MCA 
stenosis and occlusion with atherosclerotic backgrounds. 
However, these patients were usually enrolled in large 
cohort studies without detailed clinical data, which 
makes it impossible to further discuss here. Largely, the 
therapy choices made for these patients were no different 
from those in elderly patients.

The identification of limb shaking as a symptom of 
TIA presents a great challenge, especially in younger 
patients, because hyperkinetic movement could be eas-
ily misinterpreted as a seizure or a metabiotic distur-
bance at first, which are two differential diagnoses that 
are much more commonly considered than TIA. Our 
case and previous studies indicated that limb shak-
ing has been a neglected symptom in nonelderly TIA 
patients. There were some clinical clues to help make 
the differential diagnosis. First, collecting detailed 
medical and related personal histories with eyewitness 
descriptions could provide usable hints. Limb shaking 
TIA usually occurs with a participating factor, such as 
hyperventilation, postural change and exercise, which 
may compromise cerebral perfusion. In our case, the 
episodes were caused by a particular postural change 
stereotypically, which indicated a possible posture-
related perfusion change. Second, the importance of 
angiography should be stressed in nonelderly patients 
with limb shaking TIA for evaluating for any poten-
tial pathologic conditions, such as arterial dysplasia. 
The use of this technique not only helps to manage 
ischaemic events but also provides a great chance for 
aetiological diagnosis. Compared with conventional 
angiography, such as DSA, TOF-MRA, and computed 
tomography angiography, which focus on the vessel 
lumen, HRMR-VWI can also detect the vessel wall con-
figuration and inflammatory changes [16]. It has been 
applied in many vascular diseases, such as vasculitis, 

intracranial vasculopathies, Moyamoya disease and 
arterial dissection [16–19]. In nonelderly patients with 
cerebrovascular events, HRMR is beneficial for deter-
mining the aetiology diagnosis, especially for possible 
vasculopathy, which may be without vessel lumen nar-
rowing. Our case suggests that limb shaking TIA in 
nonelderly patients may be the first presentation of a 
systematic disease. However, the final diagnosis may 
demand time and patience. Here, the diagnosis of FMD 
was finally achieved at the second visit. Rigorous diag-
nostic workup was needed to determine the potential 
disease. More disease-specific guidance is necessary to 
prevent severe complications afterwards. We suggested 
that our patient undergo daily blood pressure measure-
ment and regular renal artery Doppler ultrasound to 
evaluate possible renal artery involvement in the future. 
Furthermore, long-term follow-up will also be sug-
gested to patients to help manage the disease. In this 
case, we failed to perform a longer follow-up beyond 
the patient’s last visit.

Our study demonstrated the heterogeneity of the dis-
ease associated with limb shaking TIA. When diagnos-
ing intermittent limb movement in nonelderly patients, 
limb shaking TIA should be taken into consideration, 
and detailed patient guidance is necessary.
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The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12883- 023- 03130-9.

Additional file 1. Supp2. Video 1. Video of our patient’s attackafter 
admission. The patient presented with coarse, rhythmic and flappingwing-
like left arm shaking, accompanied by neck torsion while sparing the face-
and trunk. The attack occurred when the patient arose from the supine 
positionand was sustained approximately 20 seconds after changing into 
the supineposition (the recording started after the patient changed into 
the supineposition, but the remission of the attack unfortunately failed to 
be recorded).The file format is mp4.

Acknowledgements
All the authors would like to thank the patient and her family members for 
their kind cooperation.

Authors’ contributions
All the authors contributed equally to this paper. LS, ZQL and JT drafted the 
original manuscript and reviewed the literature. LYJ contributed to the acquisi-
tion and interpretation of the clinical data and reviewed the literature. HL and 
ZYZ supervised the clinical data collection and interpretation, reviewed the lit-
erature and revised the manuscript. All authors approved the final manuscript 
as submitted and have agreed to be accountable for all aspects of the work.

Funding
The study is sponsored by the Xi’an Science and Technology Bureau, grant 
number 2019115113YX006SF039(3). The article-processing charges are 
sponsored by the grant. The study sponsor had no role in patient treatment, in 
information collection, in the writing of the manuscript, or in the decision to 
submit the manuscript for publication.

Availability of data and materials
Not applicable.

https://doi.org/10.1186/s12883-023-03130-9
https://doi.org/10.1186/s12883-023-03130-9


Page 6 of 6Si et al. BMC Neurology           (2023) 23:91 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Declarations

Ethics approval and consent to participate
The present case report was approved by the Ethics Committee of the Xi’an 
Central Hospital, Xi’an, Shaanxi, China.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying information, images and video. A copy 
of the written consent is available for review by the Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 29 May 2022   Accepted: 17 February 2023

References
 1. Bonacina S, Grassi M, Zedde M, Zini A, Bersano A, Gandolfo C, et al. Clini-

cal features of patients with cervical artery dissection and fibromuscular 
dysplasia. Stroke. 2021;52:821–9.

 2. Liu YC, Chung CP, Yip PK, Wang V. Spontaneous middle cerebral 
arterial dissection presented with limb shaking. Acta Neurol Taiwan. 
2009;18:26–9.

 3. Das S, Ghosh R, Dubey S, Pandit A, Ray BK, Kraemer M. Limb-shaking TIA 
in Moyamoya angiopathy. Clin Neurol Neurosurg. 2021;207: 106783.

 4. Ertürk Ö, Gündüz A, Yeni SN, Karaağaç N. Limb shaking secondary 
to carotid artery dissection: case report. Epilepsi J Turk Epilepsi Soc. 
2016;22:129–31.

 5. Gornik HL, Persu A, Adlam D, Aparicio LS, Azizi M, Boulanger M, et al. First 
International Consensus on the diagnosis and management of fibromus-
cular dysplasia. Vasc Med. 2019;24:164–89.

 6. Kim HY, Chung CS, Lee J, Han DH, Lee KH. Hyperventilation-induced limb 
shaking TIA in Moyamoya disease. Neurology. 2003;60:137–9.

 7. Kumral E, Bayam FE, Erdoğan CE. Limb shaking transient ischemic attacks: 
a follow-up of 28 patients. Rev Neurol (Paris). 2020;176:587–91.

 8. Ihara M, Yamamoto Y, Hattori Y, Liu W, Kobayashi H, Ishiyama H, et al. 
Moyamoya disease: diagnosis and interventions. Lancet Neurol. 
2022;21:747–58.

 9. Roach ES, Golomb MR, Adams R, Biller J, Daniels S, Deveber G, et al. 
Management of stroke in infants and children: a scientific statement 
from a Special Writing Group of the American Heart Association Stroke 
Council and the Council on Cardiovascular Disease in the Young. Stroke. 
2008;39:2644–91.

 10. Kuroda S, Ishikawa T, Houkin K, Nanba R, Hokari M, Iwasaki Y. Incidence 
and clinical features of disease progression in adult moyamoya disease. 
Stroke. 2005;36:2148–53.

 11. Hallemeier CL, Rich KM, Grubb RL Jr, Chicoine MR, Moran CJ, Cross DT 
3rd, et al. Clinical features and outcome in North American adults with 
moyamoya phenomenon. Stroke. 2006;37:1490–6.

 12. Kim SK, Seol HJ, Cho BK, Hwang YS, Lee DS, Wang KC. Moyamoya disease 
among young patients: its aggressive clinical course and the role of 
active surgical treatment. Neurosurgery. 2004;54:840–4 discussion 4–6.

 13. LaBoy S, Mannel R, Silliman S. Limb-shaking TIA as the presenting symp-
tom of iCA dissection (P3.269). Neurology. 2017;88:P3.269.

 14. Chou PS, Guo YC. Limb-shaking transient ischemic attacks in an adult 
PHACE syndrome: a case report and review of the literature. Neurol Sci. 
2012;33:305–7.

 15. Swinnen B, Schreurs A, Heye S, Lemmens R. Limb-shaking TIA during 
balloon test occlusion of the internal carotid artery. Acta Neurol Belg. 
2015;115:449–51.

 16. Mandell DM, Mossa-Basha M, Qiao Y, Hess CP, Hui F, Matouk C, et al. 
Intracranial vessel wall MRI: principles and expert consensus recom-
mendations of the American society of neuroradiology. AJNR Am J 
Neuroradiol. 2017;38:218–29.

 17. Tan HW, Chen X, Maingard J, Barras CD, Logan C, Thijs V, et al. Intracranial 
vessel wall imaging with magnetic resonance imaging: current tech-
niques and applications. World Neurosurg. 2018;112:186–98.

 18. Edjlali M, Qiao Y, Boulouis G, Menjot N, Saba L, Wasserman BA, et al. Vessel 
wall MR imaging for the detection of intracranial inflammatory vascu-
lopathies. Cardiovasc Diagn Ther. 2020;10:1108–19.

 19. Calcagno C, Ramachandran S, Millon A, Robson PM, Mani V, Fayad Z. Gad-
olinium-based contrast agents for vessel wall magnetic resonance imag-
ing (MRI) of atherosclerosis. Curr Cardiovasc Imaging Rep. 2013;6:11–24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A case of limb shaking transient ischaemic attack due to internal carotid artery dissection: an unusual presentation of fibromuscular dysplasia
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


