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ABSTRACT
We report a case of a stroke and upper limb ischemia in a 27-year-old female secondary 
to a right cervical rib and retrograde thromboembolization. Follow-up showed complete 
patency of the vessels after thrombectomy and internal carotid artery stenting followed 
by transbrachial embolectomy performed with a cerebral protection device. The cervical 
rib was surgically removed to prevent additional events.
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BACKGROUND

Thoracic outlet syndrome (TOS) refers to a variety of signs 
and symptoms caused by compression of the neurovascular 
bundle by various structures in the area just above the first 
rib and behind the clavicle, within the confined space of 
the thoracic outlet. The scalene triangle is the space most 
commonly involved in TOS, and cervical ribs or anomalous 
first ribs may compress this space.1 TOS can result from a 
combination of developmental anomalies, injuries, and 
physical activities that predispose to local compression. 
Both congenital and acquired thoracic outlet anatomy 
variants are common and include mainly variations in bone 
and muscle anatomy.2

TOS can involve the brachial plexus, subclavian vein, or 
subclavian artery although the brachial plexus is the most 
frequent, responsible for 94% to 96% of cases. Neurological 
symptoms often present as the initial complaint, with 
symptoms including pain, paresthesia, or weakness in ulnar 
distribution involving C8 and T1.3 Rare forms of TOS involve 
the subclavian vein (4-6%) or subclavian artery (1%).3 
Venous TOS is characterized by significant swelling of the 
upper extremity, including thrombosis and cyanosis of the 
upper extremity. Arterial TOS presents as nonradicular pain, 
pallor, pulselessness, and coolness of the extremity as well 
as antegrade or retrograde propagation of a thrombus 
or embolus. This type of TOS is caused by intermittent or 
prolonged arterial compression of the subclavian artery, 
typically by a cervical rib. Often, arterial TOS coexists with 
neurogenic TOS. Signs that point to arterial TOS include 
unilateral Raynaud-type symptoms of episodic pallor, 
erythema, and cyanosis.4

Cervical ribs are present in 0.5% to 1% of the population 
and account for 4.5% of thoracic outlet syndrome.5 They 
can be bilateral,6 and about 70% of patients with cervical 
ribs are women.1 Arterial TOS accounts for 1% of the cases7 
and is related to chronic trauma and aneurysm formation.8 
Compression over time leads to intimal damage, eventual 
aneurysm formation, thrombosis, and embolic events. It 
has been described that cervical rib pressure on the right 
subclavian artery can lead to subclavian thrombosis with 
right upper extremity embolization and embolic occlusion 
into the right middle cerebral artery.9

We present an unusual cerebral complication and 
upper limb ischemia caused by TOS and retrograde 
thromboembolization in a patient with a unilateral first rib 
treated using an embolic protection device.

PRESENTATION

A 27-year-old female arrived at the emergency room of a 
secondary hospital with acute dizziness, language disorder, 

and weakness of the left upper and lower limb that 
began 5 hours prior to arrival. Computed tomography (CT) 
angiography performed on site showed a thrombus in the 
right middle cerebral artery (MCA). Because she was past 
the therapeutic window for fibrinolysis, she was urgently 
brought to our facility for interventional treatment. The CT 
scan performed in the original center included only the brain, 
but the supraaortic vessels were not explored. While the 
patient had no history of neck trauma or cardiovascular risk 
factors, she reported experiencing Ryanaud’s phenomenon 
for the last 3 years in both upper limbs.

Her examination on admission revealed a complete right 
hemispheric syndrome and total left facial and left limb 
paralysis. A selective angiography through the right femoral 
artery studied the right carotid artery and confirmed a right 
middle cerebral artery occlusion. It showed a high-grade 
stenosis (80%) conditioned by a thrombus adhered to the 
external and internal right carotid arteries. The stenosis 
had smooth edges, was well defined, and did not present 
an underlying vascular lesion, so an embolic origin was 
suspected.

A mechanical thrombectomy in the MCA was performed 
to restore blood flow, and a stent in the right cervical internal 
carotid artery was deployed with good morphological 
result (the thrombus was not considered for aspiration). 
The rest of the supraaortic vessels were not explored. Dual 
antiplatelet therapy was started.

During her first hours in the intensive care unit, the 
patient neurologically recovered but developed rest pain in 
the upper right limb. The examination revealed paleness 
and coolness of the hand with nonpalpable radial, ulnar, 
brachial, and axillar pulses.

A nonselective new angiography was performed 
through the right femoral artery, showing occlusion of the 
right subclavian artery in its proximal portion that affected 
the vertebral and the internal mammary artery (Figure 1). 
Furthermore, a cervical x-ray exposed a cervical right rib. 
Questioning the patient, she acknowledged a history of pain 
and paresthesia in the right hand that lasted a few weeks. 
A duplex ultrasound confirmed the presence of a floating 
thrombus in the right vertebral artery that extended until 
the brachial artery. Due to the location of the thrombus, we 
decided that surgery was necessary.

A transbrachial thrombectomy was carried out with 
a peculiarity: the left vertebral artery was catheterized 
and then the right vertebral artery was retrogradely 
approached (via left vertebral artery basilar artery) with a 
balloon-tipped microcatheter. Before the thrombectomy, 
the balloon was opened to avoid thrombi migration to the 
vertebrobasilar territory. The angiogram showed remanent 
thrombus into the proximal vertebral artery segment 
(Figure 2), which was aspired through the brachial artery 
with a catheter while the balloon was still open. The balloon 
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was then deflated, and the flow was checked without any 
thrombi migration. Final angiography exposed full patency 
of the brachial, subclavian, and vertebral arteries with the 
presence of an aneurysm in the distal subclavian artery 
(Figure 3). The procedure was well tolerated by the patient, 
and the right upper limb became warm, showing a radial 
pulse. A few hours after the surgery, dual antiplatelet 
therapy was maintained, and anticoagulation was initiated. 
After 2 days, the patient presented with a ruptured ovarian 
cyst, and the heparin was suspended. She was dispatched 
with dual antiplatelet therapy for 1 month and then single 
antiplatelet treatment with acetylsalicylic acid.

Tumoral markers, initial coagulation tests, autoimmunity 
tests, and viral serology did not present anomalies. A 
transesophageal echocardiogram and a Holter monitor 
eliminated the possibility of a cardioembolic origin. Magnetic 
resonance angiography ruled out a dissection. We also 
performed positron emission tomography and computed 
tomography scans that eliminated the possibility of 
infections and vasculitis. With all these results, the cervical 
rib was assumed to be the mechanism of embolization.

Following the study, active elevation of the patient’s 
arm 130° over her head caused severe damping of the 
pulse wave in the ultrasound. Seven days after this surgery, 
she underwent a resection of the right cervical rib using 
the supraclavicular approach. The aneurysm was repaired 
through a pericardial patch angioplasty because it was a 
saccular aneurysm, just above the lesion caused by the rib. 
The proximal and distal artery was healthy, including the 
posterior aspect where the patch was sutured. We did not 
consider bypass necessary.

The patient was dispatched the day after surgery and 
was completely asymptomatic. No further neurologic or 
ischemic events were reported at the 15-month follow-up.

Figure 1 Thrombus in the right subclavian artery, affecting the vertebral and the internal mammary artery.

Figure 2 Full view of the approach shows (1) right internal carotid 
stent, (2) balloon acting as embolic protection device, and 
(3) remanent thrombus into the proximal vertebral artery. 
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DISCUSSION

Cervical ribs are a common cause of arterial (subclavian) 
TOS. This pathology can lead to three major events: partial or 
complete thrombosis of the subclavian artery, poststenotic 
dilatation of the subclavian artery, or poststenotic subclavian 
aneurysm (as was our case).10 All these entities may cause 
distal embolization or acute upper limb ischemia and 
uncommonly retrograde thrombus propagation from the 
subclavian artery to vertebral, carotid, or cerebral territory. 
Both retrograde and antegrade thromboembolism may occur.

The reported incidence of cervical ribs in the general 
population is about 1%.5 They are found twice as frequently 
in females (68%) than in males (32%) and are bilateral in 
greater than 50% of involved cases. Whereas cervical ribs 
are asymptomatic in 90% of cases, symptomatic cervical 
ribs typically result in neurogenic TOS and, less commonly, 
arterial TOS.2

There are limited reported cases of retrograde 
thromboembolism from subclavian artery TOS causing a 
cerebral ischemic event.8,11-13 The reported stroke treatment 
in these cases was fibrinolysis or conservative management 
with anticoagulation. In fact, in one of the cases, surgical rib 
resection was postponed to avoid cerebral embolization.12

In our case, we had the means to perform a mechanical 
thrombectomy and, because the limb vascularization 
was compromised, we also carried out a transbrachial 
thrombectomy. What makes this case special is the use 
of an embolic protection device. Distal occlusion devices 
usually include a balloon catheter to temporarily stop 
blood flow in a vessel while the intervention is performed. 

Any residual thrombi can be removed through an aspiration 
catheter prior to the distal occlusion being released, which 
we did in our case. Since our patient was 27 years old, we 
thought that it was important to assure vertebral and 
cerebral patency. This kind of treatment has not been 
reported in the literature before.

To clarify, the first CT did not include the supraaortic 
vessels. Following the hospital’s protocol, the patient was 
referred to our facility for stroke treatment and directly 
underwent mechanical thrombectomy. The right subclavian 
artery was not studied during the stroke treatment.

Although an embolic event leading to a cerebrovascular 
accident is rare in patients with arterial TOS, these patients 
may have previous upper limb symptoms. In our case, the 
patient presented with pain and paresthesia of the right 
hand 2 to 3 weeks before the major event. We highlight 
the importance of ruling out a cervical rib in young patients 
with these symptoms.

CONCLUSION

Although cerebral events due to arterial TOS are unusual, 
the consequences could be fatal when they occur. We 
report a new application of a well-known technique that 
may help protect the distal vessels in this sensitive territory.
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Figure 3 (1) Cervical rib; (2) Sacular aneurysm in the distal subclavian artery.
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