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Sir

Thrombus migration in the intracranial circulation is a rare 
phenomenon and is seen mostly in the cases of middle cerebral 
artery (MCA) occlusion.[1] Though this phenomenon has been 
reported to occur more frequently after intravenous (IV) 
thrombolysis, some studies disprove the same.[2,3] Most of 
the literature available suggests that the thrombus migration 
is associated with fragility of thrombus resulting in failure 
to achieve thrombolysis in cerebral infarction (TICI) 3 
recanalization. Spontaneous migration of the calcified 
thrombus is still rarer. We report a case of an elderly male 
patient who presented with complaints of acute onset of left 
upper limb weakness due to the occlusion of superior division 
of the right MCA by a calcified embolus lodged at the origin 
of superior division. Repeat imaging after IV thrombolysis 
revealed the distal migration of the calcified embolus. We 
describe this phenomenon as “calcified clot march” sign.

A 73-year-old male presented to our stroke emergency unit 
with complaints of acute onset of left upper limb weakness 
and aphasia for 2.5 hours. His NIHSS at time of admission 
was 8. There was no history of diabetes mellitus, hypertension, 
or drug abuse. As per our institutional stroke protocol, 
non-contrast CT (NCCT) head and CT angiography of head 
and neck vessels was done. NCCT head revealed an ovoid 
focus of calcification (mean HU value of 375) in right sylvian 

fissure region of 6 mm in length. [Figure 1a]. CT angiography 
confirmed the presence of calcified focus at the origin of 
superior division of right MCA [Figure 1b, c and d]. There 
was no contrast opacification of superior division of right 
MCA. Inferior division was normally opacified. However, 
distal leptomeningeal collateral flow was adequate. Neck CT 
angiogram images showed thick mixed partially calcified 
plaques in the aortic arch and at the origin of major arch vessels. 
Calcified plaques were also present at bilateral carotid bulbs 
resulting in moderate carotid stenosis [Figure 2]. Detailed 
discussion and counselling about the acute stroke intervention 
was done with the accompanying patient’s relatives, however, 
they refused for the endovascular treatment. IV thrombolysis 
with recombinant tissue plasminogen activator (rtPA) was done 
as the patient presented well within the stroke window period. 
However, patient’s Glasgow coma scale (GCS) deteriorated 
with left upper limb monoplegia. NIHSS score increased to 
14. Repeat NCCT showed hemorrhagic transformation of 
the infarct [Figure 3a]. Follow-up CTA done after 24 hours 
post-IV thrombolysis revealed the distal migration of the 
calcified embolus into the superior division of the right MCA. 
The superior division was opacified for 1.5 mm in length from 
origin, beyond which it was not opacified [Figure 3b, c and d]. 
Patient received conservative management and was discharged 
with residual left upper limb weakness.

Calcified cerebral embolus as a cause of stroke was initially 
reported in 1981 by Yoch DH et al.[4] We could find very 
limited literature reporting the intracerebral artery-to-artery 
migration of the calcified emboli.[5] Walker BS et al.[1] has 
described the origin of these calcified cerebral emboli from 
calcific aortic stenosis, mitral valve calcifications or calcified 
plaques of neck vessels. In their study of 22 cases of cerebral 
calcified emboli, 86% were spontaneous in origin and the rest 

“Calcified Clot March” after Intravenous Thrombolysis

Figure 2: CT angiogram images of neck vessels shows thick calcified 
plaques at bilateral carotid bulbs causing severe stenosis on right side 
and moderate stenosis on left side

Figure 1: (a) NCCT Head axial section shows calcified focus in right 
sylvian fissure (black arrow). (b), (c), (d) CT angiogram images in axial, 
coronal and sagittal planes respectively shows calcified embolus causing 
complete occlusion of superior division of right middle cerebral artery 
at its origin (black arrow)
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14% were due to some manipulation of the plaques, e.g. left 
heart catheterization, carotid intervention or cardiopulmonary 
resuscitation. Our patient did not have any cardiac complaints 
and his 2D-ECHO was also normal. Thick calcified plaques 
were, however, seen in both cervical carotids and aortic arch, 
which we believe were a source of calcified embolus in our 
patient. It has been postulated that intravenous or intraarterial 
thrombolytics lead to lysis of the clot with distal migration 
of its fragments.[3,6] Middle cerebral artery is considered 
as the most common site of calcified embolism. Calcified 
emboli lodged in superficial smaller arteries seen over the 
surface of brain, as multiple calcifications in pial arteries are 
termed as “Salted pretzel sign”.[6] Efficacy of thrombolytics 
is limited in calcified embolism. In the study by Walker et al., 
9 patients received IV thrombolytics, however only 4 of them 
showed symptomatic improvement. Similar outcome has 
been reported by other authors.[7-9] Our patient deteriorated 
and developed hemorrhagic transformation of infarct one day 
after thrombolysis, which could be secondary to reperfusion 
injury after recanalization of proximal superior division. In 
a case series of 5 patients by O’Cearbhaill et al., one patient 
underwent mechanical thrombectomy for calcified embolus 
without significant clinical improvement.[10]

Distal intracerebral arterial-to-arterial embolus migration is 
very rare with only limited available literature. Migration of 
noncalcified soft fragile emboli is a well-known phenomenon, 
but migration of calcified emboli is uncommon. In our patient, 

distally migrated embolus had similar size as was seen on initial 
scan confirming the migration of complete embolus rather 
than its fragmentation. Walker BS et al.[1] have reported distal 
intracerebral artery-to-artery migration of calcified emboli on 
repeat imaging in 14% of patients. This “clot march” confirms 
the presence of calcified embolus rather than intracranial 
arterial calcification or small hemorrhage. On follow-up 
scans, distally migrated intracerebral calcified emboli may 
result in infarcts at unexpected locations, or onset of new focal 
neurological deficits.[2] Increased incidence of repeated strokes 
has been reported in such cases. Patients with calcified embolus 
should undergo further evaluation to find out the source of 
embolus as they are prone to recurrent strokes as well.

To conclude, intracerebral artery-to-artery migration of 
embolus, though rare, could lead to infarcts in unexpected 
territories with new neurological deficits. Both intravenous 
thrombolysis and mechanical thrombectomy have lower 
success rates in cases of ischemic stroke due to calcified 
embolism. Looking at the size of the embolus on follow-up 
imaging could confirm the distal migration of complete 
embolus rather than its fragmentation. Patients with calcified 
embolus should undergo further evaluation to find out the 
source of embolus as they are prone to recurrent strokes as well.
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CADASIL and Cavernomas: A Common Mechanism
Sir,
Cerebral autosomal dominant arteriopathy with subcortical 
infarcts and leukoencephalopathy (CADASIL) is an 
autosomal dominant, noninflammatory, non-atherosclerotic 
microangiopathy affecting the central nervous system 
predominantly; presenting typically with migraine-like 
headaches, young-onset strokes followed by cognitive 
decline. The strokes in CADASIL are usually infarcts, but 
MRI evidence of microbleeds is found in around 35% of 
the patients.[1] Also, major symptomatic hemorrhages are 
described rarely in some patients.[2] But, cerebral cavernous 
malformations (CCMs) have never been described in patients 
with CADASIL. We report an atypical genetically confirmed 
case of CADASIL presenting with recurrent seizures and 
imaging evidence of multiple CCMs and tried to put forward 
a common pathophysiological association.

A 45-year-old lady presented to our hospital with recurrent 
episodes of tingling in the right hand for the last 3 years. 
She also had two episodes of loss of awareness in the last 
2 years. The right-hand tingling would last for a few minutes, 
sudden in its onset and cessation, not associated with the loss 
of awareness or weakness during those episodes and would 
occur once in 2–3 months. 2 years before presentation, she 
had an episode of behavioral arrest preceded by epigastric 
rising sensation, associated with intact comprehension and 
speech arrest lasting for 5–10 min without any involuntary 
movements or automatisms. 8 months ago, she had sudden 
loss of consciousness and tonic posturing of all four limbs 
lasting for 10 min with postictal confusion for half an hour. 
She did not have any history of migraine-like headaches, 
stroke-like episodes, and cognitive decline. Her symptoms 
were suggestive of focal seizures. She was evaluated 
elsewhere before coming to us where she was told to have 
multiple CCMs and was prescribed levetiracetam. Following 
this, her symptoms resolved. She came for a second opinion 
to our hospital. We reviewed her family history, which was 
significant. Her 70-year-old mother had two episodes of stroke; 

first being left hemiparesis at the age of 35 years, second being 
sudden onset slurring of speech at 63 years of age. Later, she 
developed insidious onset gradually progressive cognitive 
decline for the past 2 years.

MRI brain [Figures 1–4] of the index patient showed multiple 
CCMs involving bilateral cerebral and cerebellar hemispheres, 
the largest measuring 2.1 × 2.8 cm noted in the left parietal 
region. Also, there were confluent T2 and fluid-attenuated 
inversion recovery (FLAIR) hyperintensities noted in 
subcortical and deep periventricular white matter including 
bilateral anterior temporal lobes and external capsules 
suggestive of CADASIL. An axillary skin biopsy was done 
which did not show any periodic acid-Schiff (PAS) positive 
diastase-resistant material. Exons 2–6 of the Notch3 gene 
were sequenced which showed heterozygous mutation for 
NM_000435: c. 268C >T; p.R90C confirming the diagnosis 
of CADASIL. Digital subtraction angiography was done to 
rule out any arteriovenous malformations and it was negative. 
Her mother’s MRI brain was done which had features classical 
of CADASIL.

We report an atypical case of CADASIL with multiple CCMs. 
This case is peculiar in several aspects. First, our patient did not 

Figure 1:   Axial T1 image of brain showing cavernomas (yellow arrows) 
in the right cerebellar hemisphere (a) and left parietal region (b), 
hypo‑intensities (green arrow) in bilateral periventricular and subcortical 
regions (b)
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