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Long-segment common
carotid occlusion presenting
with limb-shaking transient
ischemic attack: Case report

Qingjun Jiang', Jun Bai', Shaojie Nie', Jie Jin and Lefeng Qu*

Department of Vascular and Endovascular Surgery, Changzheng Hospital, Second Military Medical
University, Shanghai, China

Background: Limb-shaking transient ischemic attack (LS-TIA) is a rare
manifestation of carotid artery occlusion. Common carotid artery occlusion
(CCAQ) is a relatively rare condition, and both its natural history and
recommendations for treatment are still unclear.

Case description: A 67-year-old female suffered from transient episodes of
unilateral limb shaking. Computer tomographic angiography (CTA) showed
long-segment occlusion of the right common carotid artery. Computer
tomographic perfusion (CTP) demonstrated hypoperfusion of the corpus
striatum, which suggests that hemodynamic failure is a potential mechanism
underlying the LS-TIA secondary to common carotid artery occlusion. The
occlusion was successfully recanalized by retrograde common carotid
endarterectomy, and the episodes of left limb shaking disappeared after
surgery.

Conclusions: The occlusion was successfully recanalized by retrograde
common carotid endarterectomy, and the episodes of left limb shaking
disappeared after surgery. Hypoperfusion of the corpus striatum might be a
potential mechanism underlying the LS-TIA secondary to common carotid
occlusion.

KEYWORDS

limb-shaking TIA, common carotid artery occlusion, carotid endarterectomy, visual
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Introduction

Limb-shaking transient ischemic attack (LS-TTA) is a rare manifestation of severe
stenosis or occlusion of the internal carotid artery (ICA) (1). It is characterized by
transient involuntary, repetitive jerking or trembling movements of the limbs.
Although the compromised hemodynamics secondary to an occlusive disease has been
suggested to be the cause of LS-TIA, the exact pathophysiology underlying the limb-
shaking is not clear. LS-TIA seriously affects patients’ quality of life and increases the
risk of future stroke (2). Therefore, it is very important to treat limb shaking as early
as possible.

Common carotid artery occlusion (CCAO) is a relatively rare condition, and both its
natural history (3) and recommendations for treatment are still unclear (4). LS-TIA
caused by CCAO has never been reported. We report a patient with LS-TIA caused
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by hypoperfusion of the corpus striatum, which is secondary to
the long-segment CCAOQ; this patient was successfully treated
by ring-stripping retrograde common carotid endarterectomy
(RS-CEA).

Case description

A 67-year-old female suffered from transient episodes of
unilateral limb shaking for two years. Two years ago, she
initially developed shaking of her left hand, arm and leg.
Meanwhile, she had blurred vision, but her symptoms were
untreated. Over the past month, the left limb shaking was
aggravated, and occurred in combination with jerky and
arrhythmic shaking movements of the neck that spread to the
left upper and lower limbs. These episodes occurred 3-4 times a
day and lasted for 2-3 min each. These attacks occurred when
the patient arose from a sitting position. When experiencing
these limb-shaking episodes, the patient felt that her left limbs
were weak and was unable to stand steadily. These symptoms
were resolved within seconds of her lying down. She had a
history of intermittent claudication involving the left lower
limb, hypertension and diabetes and was taking anti-
hypertensive medication, oral hypoglycemic agents, platelet
inhibition medications and statins. On admission, her blood
pressure was 170/130 mm Hg. Physical examination did not
indicate any neurological deficits. The International Standard
(IS) visual acuity chart was used to test the patient’s visual
acuity, which was 0.5 on the right side and 0.6 on the left (the
best score was 1.5, higher values = better function). Automated
static perimetry (Octopus 300, program G1, Haag-Streit, United
States) was used to test the visual field. The mean deviation
(MD) was —16.05 dB in her right eye and —9.23 dB in her left
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eye (higher MD values indicate greater deficits of the visual
fields). The total deviation in the right eye is shown in Figure 1A.

Magnetic resonance imaging (MRI) showed that there was no
evidence of acute infraction. Computer tomographic perfusion
(CTP) showed that the perfusion of the right cerebral
hemisphere was lower than that of the left (Figure 2A). The
values of mean transit time (MTT) and time to peak (TTP)
were maximal in the corpus striatum region; the values were
17.7 and 35.3, respectively (lower values indicate better
perfusion). Magnetic resonance angiography (MRA) showed
that the patient had a complete circle of Willis. Doppler
ultrasound indicated right ICA initial segment occlusion.
Computer tomographic angiography (CTA) revealed occlusion
of the right CCA long segment and the right ICA initial
segment (Figure 3A). The right CCAO was thought to be a
significant contributor to the patient’s limb-shaking TIA
symptoms. The diagnosis of low flow TIA was made. Because
medical therapy (platelet inhibition medications and statins)
could not relieve her symptoms, surgical revascularization of
the right CCA was performed in this patient.

The patient underwent RS-CEA, which was performed in a
hybrid operating room under general anesthesia. The ICA
plaque was removed by routine eversion endarterectomy. The
CCA plaque was removed by ring-stripper endarterectomy.
Under the guidance of a fluoroscopic roadmap and bony
landmarks, the stripper reached and exceeded the proximal
occluded region of the CCA. Then we used the ring-stripper
to slowly perform endarterectomy in a retrograde fashion.
The CCA plaques were completely removed, and the length
was 13 cm (Figure 4). There was no residual stenosis, intimal
discontinuity, or intracranial vascular embolism.

The patient made a full recovery. The episodes of left limb
shaking disappeared after the procedure. She felt that her visual
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FIGURE 1

The total deviation of right eye. The visual field test showed better result of the right side than that was pre-operation. Black squares indicate deficit of

the visual fields. (A) Pre-operation. (B) Post-operation.
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FIGURE 2

Computed tomography perfusion of corpus callosum plane. (A) Preoperative CTP showed that the perfusion of right cerebral hemisphere was lower
than the left. (B) Postoperative CTP showed the perfusion of right cerebral hemisphere was better than that was pre-operation.

field was brighter than before. On the sixth postoperative day, the
patient underwent visual acuity and field testing. The visual acuity
test showed better results on the right side (right 0.8, left 0.6) than
pre-operation. The visual field test showed improvement in the
results on the right side (right MD —9.13 and left MD —9.32)
compared to the results of the pre-operative evaluation. The total
deviation of the right eye is shown in Figure 1B. On the
seventh postoperative day, CTP showed that the perfusion of the
right cerebral hemisphere was increased. The values of MTT and
TTP of the caput nuclei caudati were 4.3 and 20.4, respectively
(Figure 2B). The patient was treated with 100 mg aspirin and
10 mg rosuvastatin qd after discharge. The four-year follow-up
CTA demonstrated persistent patency of the CCA and ICA
(Figure 3B). To date, the patient has not experienced recurrent
involuntary movements since the operation.

Discussion

Treatment of LS-TIA includes surgical revascularization and
medical modalities, but most of the patients are still treated
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conservatively with medication (5). To date, aggressive medical
treatment with antiplatelet agents, statins, and risk-factor
modification remains the first choice for patients with LS-TIA.
These patients may benefit from revascularization therapy beyond
aggressive medical management alone. Surgical management can
be considered if the patient remains refractory to medical therapy.
In most cases, LS-TTA is predominantly caused by stenosis or
occlusion of the ICA. Carotid endarterectomy is a good choice to
relieve symptoms and reduce the risk of stroke. In our presented
case, the key to the successful resolution of this case was to remove
the CCA plaque in the long segment.

The incidence of CCAO is approximately 3% in patients
who undergo angiography for symptomatic cerebrovascular
disease (6). To date, guidelines have not recommended an
optimal surgical procedure for CCAO (4), which remains
controversial. Endovascular therapy and open surgery have
been reported as means of treating CCAO, such as carotid
stenting, carotid-carotid artery crossover bypass and
extracranial-intracranial (EC-IC) bypass surgery. However,
when performing CCA stenting, it is usually challenging to
pass the chronic long-segmental
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FIGURE 3

Computer tomographic angiography of carotid artery. (A) Preoperative CTA indicated the right CCA long-segmental occlusion and the right ICA
initial-segmental occlusion. (B) The one-year follow-up CTA indicated persistent patency of the CCA and ICA.

FIGURE 4

The CCA plaques were completely removed, and the length was 13 cm.

occluded lesions, and the risk of vascular dissection and
cerebral infarction is high. Carotid-carotid artery crossover
bypass is an option for the treatment of CCAO, but the
extra-anatomical approach and infections of the synthetic
vascular grafts are the problems association with this
surgical procedure. The Carotid Occlusion Surgery Study
(COSS) compared medical therapy to EC-IC bypass in patients
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with recently symptomatic carotid occlusion (7). However,
thirty-day rates for ipsilateral ischemic stroke in the surgical
group were significantly higher than in the nonsurgical group
(14.4% vs. 2.0%).

After a full pre-operative assessment, we performed RS-CEA for
this patient instead of carotid-carotid artery crossover bypass or EC-
IC bypass. The advantage of RS-CEA is that it can simultaneously
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treat long-segmental CCAO and initial-segmental occlusion of ICA
with a relatively small neck incision. A retrospective study showed
that RS-CEA was an effective treatment for chronic CCAO (8).
Although RS-CEA is effective in the treatment of CCAO, it may
cause vascular rupture and restenosis. This technique requires a
great deal of surgical training and sufficient endovascular skill. Our
center has performed RS-CEA on selected cases of long-segmental
CCAO since 2008.

Although compromised hemodynamics secondary to an
occlusive disease has been suggested as the cause of LS-TIA, the
exact pathophysiology underlying limb-shaking is not clear. The
pathophysiology of LS-TIA can be explained by the hypoperfusion
theory. Tatemichi et al. (9) found significant hypoperfusion of the
right dorsofrontal and upper rolandic regions contralateral to the
shaking limb in a 63-year-old patient. In this case, we found
hypoperfusion of the right corpus striatum. These reversible
deficits in cerebral blood flow, which were maximal in the corpus
striatum region, are consistent with low perfusion in the border
zone territory. The physiological function of the striatum is to
maintain the stability of movement. Involuntary movement, such
as hand-foot tremor, can be caused by striatal dysfunction. This
suggests that hemodynamic failure is the potential mechanism
underlying LS-TTA secondary to CCAO. It is worth noting that the
patient’s visual acuity and visual field increased after surgery. This
may be explained by the improvement in the blood flow in the
ophthalmic artery (10).

Conclusions

In conclusion, our case suggests that hemodynamic failure
may be the potential mechanism underlying LS-TIA
secondary to CCAO. The RS-CEA is an effective treatment
for long-segment CCAO.

Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author/s.

References

1. Das A, Baheti NN. Limb-shaking transient ischemic attack. ] Neurosci Rural
Pract. (2013) 4(1):55-6. doi: 10.4103/0976-3147.105615

2. Knoflach M, Matosevic B, Meinhart M, Rucker M, Furtner M, Zangerle A,
et al. Prognostic relevance of limb shaking in symptomatic carotid
artery occlusion. Cerebrovasc Dis. (2011) 32(1):35-40. doi: 10.1159/000326076

3. Song LP, Gu YQ, Yu HX, Ji XM, Wang CM, Zhang J. Long-term outcomes
of axillary to carotid bypass for symptomatic patients with chronic common
carotid artery occlusion. J Vasc Surg. (2020) 72(2):597-602. doi: 10.1016/j.jvs.
2019.10.059

Frontiers in Surgery

05

10.3389/fsurg.2022.1028004

Ethics statement

Ethics approval and consent to participate: This study was
approved by the institutional review board of the Changzheng
Hospital of the Second Military Medical University.

Author contributions

All authors listed have made a substantial, direct, and
intellectual contribution to the work and approved it for
publication. All authors contributed to the article and
approved the submitted version.

Funding

This work was supported by the Clinical Science and
Technology Innovation Technology Foundation of Shanghai
SHDC12019117);
Academic/Technology ~Research Leader (grant number
20XD1404900); Project of Shanghai Changzheng Hospital
Pyramid talent (grant number YQ667)

(grant number Program of Shanghai

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the editors
and the reviewers. Any product that may be evaluated in this
article, or claim that may be made by its manufacturer, is not
guaranteed or endorsed by the publisher.

4. Aburahma AF, Avgerinos ED, Chang RW, Darling Rd RC, Duncan AA,
Forbes TL, et al. Society for vascular surgery clinical practice guidelines for
management of extracranial cerebrovascular disease. ] Vasc Surg. (2022) 75
(15):4S-22S. doi: 10.1016/j.jvs.2021.04.073

5. 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(3):449-51. doi: 10.1007/s13760-014-0366-z

6. Klonaris C, Kouvelos GN, Kafeza M, Koutsoumpelis A, Katsargyris A, Tsigris
C, et al. Common carotid artery occlusion treatment: revealing a gap in the current

frontiersin.org


https://doi.org/10.4103/0976-3147.105615
https://doi.org/10.1159/000326076
https://doi.org/10.1016/j.jvs.2019.10.059
https://doi.org/10.1016/j.jvs.2019.10.059
https://doi.org/10.1016/j.jvs.2021.04.073
https://doi.org/10.1007/s13760-014-0366-z
https://doi.org/10.3389/fsurg.2022.1028004
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Jiang et al.

guidelines. Eur ] Vasc Endovasc Surg. (2013) 46(3):291-8. doi: 10.1016/j.ejvs.2013.
06.006

7. Powers W], Clarke WR, Grubb RJ, Videen TO, Adams HP Jr, Derdeyn CP.
Extracranial-intracranial bypass surgery for stroke prevention in hemodynamic
cerebral ischemia: the carotid occlusion surgery study randomized trial. JAMA.
(2011) 306(18):1983-92. doi: 10.1001/jama.2011.1610

8. Wang X, Liu Y, Bai J, Zhi K, Qu L. Ring-Stripping retrograde
endarterectomy for treatment of common carotid artery occlusion: a

Frontiers in Surgery

06

10.3389/fsurg.2022.1028004

minimally invasive, effective procedure. Ann Vasc Surg. (2018) 53:36-43.
doi: 10.1016/j.avsg.2018.04.006

9. Tatemichi TK, Young WL, Prohovnik I, Gitelman DR, Correll JW, Mohr JP,
et al. Perfusion insufficiency in limb-shaking transient ischemic attacks. Stroke.
(1990) 21(2):341-7. doi: 10.1161/01.STR.21.2.341

10. QuL, Feng ], Zou S, Bai J, Hu Z, Guo M, et al. Improved visual, acoustic, and
neurocognitive functions after carotid endarterectomy in patients with minor
stroke from severe carotid stenosis. J Vasc Surg. (2015) 62(3):635-44. doi: 10.
1016/.jvs.2015.04.401

frontiersin.org


https://doi.org/10.1016/j.ejvs.2013.06.006
https://doi.org/10.1016/j.ejvs.2013.06.006
https://doi.org/10.1001/jama.2011.1610
https://doi.org/10.1016/j.avsg.2018.04.006
https://doi.org/10.1161/01.STR.21.2.341
https://doi.org/10.1016/j.jvs.2015.04.401
https://doi.org/10.1016/j.jvs.2015.04.401
https://doi.org/10.3389/fsurg.2022.1028004
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Long-segment common carotid occlusion presenting with limb-shaking transient ischemic attack: Case report
	Introduction
	Case description
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


