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Retrograde thromboembolism and recurrent stroke in an adolescent

boy with bilateral cervical rib
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Dear Editor,

Arterial ischemic stroke is the predominant form of stroke
seen in children. The major risk factors are infections,
congenital heart disease, sickle cell disease, trauma,
malignancy, and congenital or acquired hypercoagulable
states.l!! The cervical rib is a rare skeletal anomaly, which
can compress the neurovascular structures exiting from the
thorax and give rise to a constellation of symptoms and signs,
termed “thoracic outlet syndrome” (TOS). Chronic pressure
on the subclavian artery (SCA) can lead to thrombosis,
diminished or absent radial and brachial pulses, claudication,
gangrenous changes at fingertips, and rarely cerebral
stroke.?”!

A 13-year-old boy presented with a left-side weakness for two
days, which was sudden in onset, progressive, and associated
with same-side facial weakness. There was a history of
intermittent headache, pain, and tingling sensation in the left
upper limb aggravated by exertion and relieved by rest and
analgesic medications for the past two months. There was no
history of vomiting, loose stools, abnormal body movements
or diplopia.

On physical examination, right radial and brachial pulses
were not palpable, and blood pressure was also not recordable
on that side. On the left, the radial artery pulse was 82/min,
and blood pressure was 124/80 mmHg. On local examination
of the right upper limb, it was found to be slightly cold with
delayed capillary refilling time without any loss of function.
Neurological examination was suggestive of dysarthria,
left upper motor neuron type facial palsy, and left-side
hemiparesis.

In view of the presence of pulselessness and hemiparesis,
a diagnosis of “Takayasu arteritis with stroke” was made
and investigated. He had normal blood counts; erythrocyte
sedimentation rate and C-reactive protein were normal.

Liver and renal function tests, lipid profile, procoagulant
work-up (protein C, protein S, anti-thrombin III, factor V
Leiden, and MTHFR mutation), and vasculitis profile were
normal. He had no clinical or laboratory evidence of sickle
cell disease or tuberculosis. A 2D echocardiography was also
normal. Computed tomography (CT) brain showed acute
infarct in the right corona radiata with few foci of subacute to
chronic infarct in the left temporal lobe, pons, left cerebellar
hemisphere, and basal ganglia. A CT angiogram of the brain
showed complete occlusion of the distal part of the basilar
artery suggestive of thrombosis, non-visualization of the
M2 segment of the right middle cerebral artery [Figure 1]
and infarction as described before. Imaging of the aorta was
normal without any evidence of arteritis or dissection. The
CT angiogram of the neck showed a bilateral cervical rib
(left longer than right) and thrombosis of the right SCA,
which is seen to course just below the right cervical rib. Right
upper limb angiography showed complete occlusion of right
SCA, axillary, and brachial arteries along with collaterals
[Figure 2]. He was initially managed conservatively followed
by low molecular weight heparin and later started on aspirin.
There was a significant improvement in weakness and facial
palsy. Surgical excision of the cervical rib was deferred as the
patient was recovering. He was discharged with aspirin and is
currently on follow-up.

The TOS is classified into arterial (subclavian and axillary
artery compression, 1%), venous (subclavian and axillary
vein compression, 4%), and neurogenic (brachial plexus
compression, 95%)."1  Arterial TOS is characterized
by potential life-threatening and limb-threatening
thromboembolic complications.

The cervical rib also known as “Eve’s rib” is an anomalous,
supernumerary rib that arises from the seventh cervical
vertebra. The prevalence varies from 0.58% to 6.2%."! They
can be unilateral or bilateral, usually asymmetrical, and may
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Figure 1: Coronal computed tomography
angiography maximum intensity projection image
showing occlusion (thin arrow) of proximal right
middle cerebral artery.

volume-rendered  computed

Three-dimensional
tomograph angiographic image showing occlusion of right
subclavian artery (yellow arrow) below the cervical rib, collaterals in
the arm (green arrow), and mild narrowing of left subclavian artery
(red arrow).

Figure 2:

be found to be attached to the first rib. They are asymptomatic
in 90% of the cases; more common in females and are one
of the major causes for TOS. Our case had bilateral cervical
ribs attached to the first ribs on both sides. Compression of
the SCA by the cervical rib at the base of the interscalene
triangle, chronic arterial spasm induced by the pressure, and
turbulent flow at the site causing shearing stress of the arterial
wall leading to intimal injury are the triggering factors for
thrombus formation.!! Further, stenosis at the compression
site with post-stenotic dilatation and aneurysm formation
predisposes to thrombosis, and the thrombus can embolize
both distally and proximally.

The clinical symptoms due to vascular occlusion and
antegrade embolization include loss of peripheral pulse,
paresthesia and mild discoloration of hand, claudication,

coldness, digital ischemia, and gangrene. Ischemic symptoms
may be diminished by the formation of collaterals.

Overhead abduction and rotation of the arm can cause
complete occlusion of the SCA leading to retrograde flow
from SCA to common carotid and vertebral arteries (CCA
and VA) resulting in thromboembolism and stroke. Stroke is
more common on the right side due to the common origin of
the CCA and VA from the brachiocephalic trunk.” Further,
anterior circulation strokes are more commonly described
to be associated with cervical rib, which may be due to
larger caliber and lesser resistance in the CCA."®! Our case
had involvement of both anterior and posterior circulation,
which is very rare.

A few plausible explanations have been put forward by
some authors to explain the mechanism of retrograde
embolism, namely, positional flow reversal in SCA, upstream
mobilization of lesser dense thrombus, the venturi effect, and
the Bernoulli principle. In our case, the boy had narrowing
of both the right and left subclavian arteries and evidence
of thrombotic occlusion on the right side. We presume
that the infarctions of the brain at multiple sites can be due
to retrograde embolization from the thrombus in the right
SA at different times affecting both anterior and posterior
circulation.

Anticoagulant therapy should be started as the first line
of management in patients presenting with thrombosis.
Removal of the cervical rib in the presence of SA thrombosis
can cause the collapse of the thrombus and additional
embolization to the brain. Further, due to the lack of enough
evidence in children, surgery is usually deferred until the end
of skeletal growth in pre-adolescents.
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