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recurrent migratory numbness by seconds:
a rare case confirmed by transcranial
Doppler micro-emboli monitoring
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Abstract

Background: Transient ischemic attack (TIA) is a brief episode of cerebral ischemia. However, if a symptom is not
presented as drop attack or hemiplegia, and alarming to the patient and the physician, how short of a symptom
duration would raise the concern of a physician for TIA? It will be more complicated if the location of the
neurological deficit is vagrant. This report highlights a rare TIA case which presented a very short duration of
migratory patchy distribution numbness.

Case presentation: A middle-aged gentleman was presented with recurrent patchy distribution numbness on the
right side of the body for 2 months, with the episode lasting as short as about 10 s. The location of the numbness
was erratic and migratory. Magnetic resonance angiography (MRA) revealed mild stenosis on the left middle
cerebral artery (MCA). Transcranial Doppler (TCD) micro-emboli monitoring detected positive micro-emboli signals
(MES), leading to the confirmation of a TIA diagnosis. After a standard dual antiplatelet treatment combined with
enhanced lipid reduction therapy with statins, MES disappeared on dynamic TCD emboli monitoring, and no more
episodes of TIA have been noticed on the follow-ups.

Conclusion: TIA caused by micro-emboli can display as recurrent migratory neurological deficit within seconds.
TCD micro-emboli monitoring is very helpful to differentiate this situation from TIA mimics with follow-ups, as well
as to locate unstable plague.
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Background
TIA is a transient episode of neurological dysfunction
caused by focal brain, spinal cord, or retinal ischemia,
without acute infarction [1]. The symptom of a typical
TIA case will vanish most likely within 1 h [2], usually 5
to 15mins [3], but rare in several seconds. If the symp-
tom duration is as short as usually unconsidered seconds
and the location of the neurological deficit is vagrant,

the diagnosis of TIA is difficult to be established. We
here report a rare case of TIA with repeated, migratory,
rapidly-disappeared patchy distribution of numbness on
one side of the body, which is confirmed by TCD micro-
emboli monitoring.

Case presentation
A 44-year-old man, accounting himself to be basically
healthy except for smoking for more than 20 years, pre-
sented in the clinic. The major complaint of this gentle-
man for this visit is that he has continually experienced
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“recurrent numbness on the right side” in the past 2
months. The paroxysmal numbness is patchy, without
weakness of the limbs, slurred speech and skewed
mouth. The symptoms lasted only about 10 to 30 s. The
frequency of the symptoms varied from once a week to
6 times a day. The distribution of the numbness is er-
ratic, mostly within the upper extremity, followed by the
distal part of the lower extremity, and the least on the
trunk, but all on the right side of the body. Through
careful medical history interrogation, we found out that
2 years ago, this gentleman had manifested a symptom
of inflexible right hand during a Mahjong playing, which
lasted for about 5 mins and resolved totally. A similar in-
flexible right-hand symptom had recurred 3 times in the
most recent 2 months. Furthermore, this man noticed an
elevated fasting blood glucose on a physical examination
performed 8months prior to admission, but he did not
take any pertinent measures to improve it except for the
recent weeks’ intake of metformin. These findings lead
to the admission of this patient.
On admission, physical examination found no obvious

abnormalities except for his obesity with a Body Mass
Index (BMI) of 28.2 kg/m2. Lab investigation only found
mild-elevated serum lipids (TC 5.20 mmol/L, TG 3.04
mmol/L, LDL-C 2.85mmol/L) and hyperglycemia (a
fasting blood glucose of 7.56 mmol/L and a HbA1C of
7.1%).
Auxiliary investigations showed that 24-hrs electrocar-

diogram (ECG), color echocardiography, electromyog-
raphy (EMG) and electroencephalogram (EEG) were all
normal. A single flat plaque was detected on the right
subclavian artery on carotid ultrasound. MRI-Brain dif-
fusion weighted imaging (DWI) indicated multiple spot-
ted hyperintensities within the left prefrontal cortex and
centrum semiovale (Fig. 1), suggesting recent multifocal
diffusion-restricted lesion caused by artery-to-artery em-
bolism (corresponding to the upper extremity area of
the precentral gyrus, which is highly consistent with the
3 times of inflexible hand symptom that had happened
within the past 2 months). MRA showed mild focal

stenosis at the horizontal segment of left MCA (Fig. 1),
which is quite un-conspicuous.
TCD showed that a much-increased blood flow vel-

ocity was detected at left MCA and left anterior cerebral
artery (ACA) (142 cm/s and 147 cm/s, respectively) with
distorted spectral waveforms, indicating mild focal sten-
osis at these two arteries.
A dual-channel, dual-depth TCD micro-emboli moni-

toring protocol was applied, and the sample volume was
set as 10 mm all through. At a depth of 54-64 mm, 4
MES were detected at left MCA within a 30 mins time
duration. At a depth of 52-63 mm at right MCA and a
depth of 70 mm at left ACA, no MES were detected
within 30 mins (Fig. 2). A double-check monitoring was
conducted, and 6 MES were detected at left MCA within
30mins. Again, no MES were detected at right MCA
and left ACA.
The diagnosis was then established as clinical TIA

with diffusion-restricted lesion and type 2 diabetes melli-
tus. Aspirin 100mg q.d., clopidogrel 75 mg q.d., atorva-
statin 40 mg q.n., and blood glucose control therapy
were then given to the patient, followed by a series of
TCD micro-emboli monitoring to evaluate the effect.
After just 2 days of treatment, the number of detected
MES decreased to 2 on the 30mins continuous monitor-
ing, and with zero at the serial TCD monitoring at 3
days, 5 days and 3months after treatment. A follow-up
of clinical symptoms lasting for 1 year was also negative.

Discussion and conclusion
The diagnosis of TIA can be very challenging. In the
evolutionary definition of TIA, though the duration limi-
tation of symptoms of < 24 hrs remains, the advances of
imaging techniques is continuously cutting short the
time duration needed to cause an ischemic lesion and
tend to identify more and more ischemic strokes from a
clinically defined TIA [4]. However, in making the diag-
nosis of TIA other than a TIA mimic, the most could be
relied on is still, with no doubt, clinical symptoms [5].
Although scoring indicators integrated with medical

Fig. 1 MRI-DWI and MRA findings. a, b multiple high signals on DWI located within the left prefrontal cortex and centrum semiovale (black
arrows); c MRA showed mild focal stenosis on the LMCA horizontal segment (white arrow)
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Fig. 2 Dual-channel, dual-depth TCD emboli monitoring. a, c TCD emboli monitoring of LMCA at a depth of 54 cm (a) and 64 cm (c), white
arrows indicating the MES. It could be seen that the emboli was first detected at the depth of 64 cm, and then moved toward the distal end of
the blood vessel and was broken into two at the depth of 54 cm. b, d No MES were observed at RMCA either at the depth of 52 cm (b) or of at
the depth of 63 cm (d)

Fig. 3 The ideograph of emboli sources investigated by TCD micro-emboli monitoring. a If MES are only detected on one side of MCA (like the
left side as presented), and at the depth of a (MCA level), but not at the depth of b (ACA level), it then indicates that the embolus are originated
from the MCA segment between a and b (black arrow indicates the embolus resource). b If MES are detected both at MCA and ACA on
ipsilateral side, then the embolus are most likely derived from ICA of the same side (black arrows). c If MES are detected on both sides, then the
embolus can be originated from the heart (black arrow), or ascending aorta (black arrow head). d If MES are detected at PCA but not MCA, it
indicates that the embolus are originated from the posterior circulation, like BA (black arrow head), or VA (black arrows)
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history, vascular events and risk factors have been devel-
oped to increase the accuracy of diagnosis of TIA [6],
there is poor diagnostic agreement even among experts
[7]. As for how long a symptom duration is long enough
to raise the concern of the referred physician for TIA,
no study has been conducted among neurologists,
let alone among general practitioners. In a recent study,
Counts et al. [8] pooled international multicenter cohort
study of 1028 patients with lower risk transient or minor
symptoms, and found out that 11.9% of patients had a
symptom duration < 5 mins, suggesting a short duration
of symptom is not that rare in clinical practice. But what
if the symptom duration is as short as counting in sec-
onds, especially when symptoms presented are not those
classified as “higher risk”, such as dyskinesia or aphasia
[9], like the patchy numbness manifested in the present
case, and/or in an erratic migratory manner? And what
if the symptoms have emerged less frequently than the
present case? Will the chance be big that it will be
neglected by general practitioners, and even by neurolo-
gists as well? This case has really enriched our know-
ledge of TIA.
When a TIA is suspected, and the structural basis of

hypoperfusion mechanism is lacking, it is then reason-
able to turn to the micro-embolism mechanism. In the
present case, the MES are detected only on the left side
during the bilaterally monitoring, which indicates the
possibility of cardiac original embolus is low. Further-
more, it can be determined that the emboli are origi-
nated from the horizontal section of left MCA rather
than elsewhere, because MES are visible at a depth of
54–64 mm, but not at a depth of 70 mm where left
ACA is branched from the internal carotid artery
(ICA) terminal (for better illustrating how did we lo-
cate different embolic sources, we drew a series of
ideograph of TCD micro-emboli monitoring as Fig. 3)
[10]. This is further reconfirmed by the DWI-positive
lesions presented only in the territory of left MCA,
and the un-conspicuous mild stenosis of left MCA
detected by MRA and TCD.
In summary, our case shows that TIA caused by

micro-emboli can display as recurrent migratory neuro-
logical deficit by seconds, which deserves further atten-
tion. By using TCD emboli monitoring, we can not only
differentiate this situation from TIA mimics, but also
evaluate the effect of treatment, and what’s more, the lo-
cation of unstable plaque that produces emboli can be
determined. Of note, the failure to perform a high-
resolution MRI analysis of the plaque composition of the
criminal vessel wall is a drawback.
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