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Case Report
An 83-year-old male patient with PMHx of hypertension, 

myelodysplastic syndrome, and hypothyroidism presented to 
the emergency department with left-sided facial droop, left arm 
weakness, dysarthria, and right gaze preference. Baseline Modified 
Rankin Scale (mRS) was 0-1. He had no history of Afib or prior 
strokes. There was no history of tobacco, illicit drug, or alcohol use. 
Time of last known well (LKW) was 10:40. On initial presentation 
at 11:34 the NIHSS was 9. CT head revealed no acute bleed or 
recent infarct and he was considered a candidate for intravenous 
thrombolysis. Given his NIHSS and suspicion for large vessel 
occlusion, the decision was made to administer a thrombolytic drug 
at 12:02. CTA head-neck demonstrated no intracranial large vessel 
occlusion (LVO), however, a large partially occlusive thrombus was 
identified in the right carotid bifurcation. Following intravenous 
thrombolysis, the patient initially improved to an NIHSS of 5, but at 
13:20 worsened clinically with NIHSS increasing to 16. The clinical 
change was concerning for hemorrhage or migration of thrombus 
fragments to an intracranial artery. Therefore, CT and CTA were 
obtained at 13:40 demonstrating no evidence of intracranial 
large vessel occlusion and complete resolution of the previously 
visualized carotid thrombus. Given the lack of LVO, the patient 
was not a candidate for mechanical thrombectomy. The patient 
improved clinically, with NIHSS of 8 at 15:40, NIHSS of 6 at 22:00, 
and NIHSS of 5 at 09:00 the next morning. 

Brain MRI obtained later demonstrated small acute infarcts  

 
involving the right basal ganglia, adjacent deep white matter, and  
the cortex of the frontal, temporal and parietal lobes. CT head at 24 
hours was negative for hemorrhage. On discharge his NIHSS was 4 
(1 for dysarthria, 2 for facial palsy, and 1 for partial hemianopsia). 
At his 1 month follow up he had mild dysarthria but no other focal 
deficits.

Questions for consideration:

1. What caused the rapid resolution of the carotid thrombus?

2. What dose is currently used in the administration of this 
drug?

Our patient received tenecteplase (TNK) as an IV bolus of 21mg 
at 0.25mg/kg x 82.5kg which caused rapid resolution of the carotid 
thrombus (Figure1). Intravenous TNK leads to rapid thrombolysis 
in acute ischemic stroke and can be associated with resolution of 
large carotid intra-arterial thrombus. Intravenous alteplase (tPA) 
is currently the thrombolytic agent of choice in acute ischemic 
stroke. However, based on current guidelines it is also reasonable to 
administer TNK as a single bolus (0.25 mg/kg) instead of alteplase 
in patients without contraindications for intravenous thrombolysis 
who are considered eligible for mechanical thrombectomy [1].

An emerging strong body of evidence is revealing the advantages 
and possible superiority of  TNK in reperfusion of large intracranial 
vessels, however no cases have been reported on the role of TNK 
in cervical vessel reperfusion [2-5]. Furthermore, the time elapsed 
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from administration of the thrombolytic until thrombus resolution 
is achieved is not known. This case is the first to show documented 

resolution of carotid artery thrombus with TNK, with rapid effect 
achieved within 2 hours of TNK administration (Figure 1). 

Figure 1: CTA head-neck prior to tenecteplase administration (A Axial scan and C Sagittal scan at 11:41), and following tenecteplase 
administration (B Axial scan and D Sagittal scan at 13:40) demonstrating rapid and complete resolution of a large partially occlusive thrombus.

Discussion
We present a case with rapid resolution of a large and partially 

occlusive carotid thrombus treated with intravenous TNK  in 
an acute ischemic stroke patient. Based on the NINDS tPA trial 
published in 1995, intravenous alteplase has been the treatment 
of choice for patients presenting with an acute ischemic stroke [6]. 
Recently, multiple randomized controlled trials have demonstrated 
that patients with LVO acute ischemic stroke benefit from 
mechanical thrombectomy, showing significant improvement in 
disability and functional outcomes [7-8]. As the principle of arterial 
recanalization has been correlated with improved outcomes, 
achieving early recanalization of an occluded vessel in acute 
ischemic stroke has been the marker of a beneficial therapy [9]. 
Administering a thrombolytic agent early and in a simpler setting 
without the need for a lengthy infusion may prove beneficial, 
and TNK has been studied extensively for this purpose given its 
characteristics.

Tenecteplase is a genetically modified variant of alteplase with 
fourteen-fold greater fibrin specificity, ten-fold greater conversion 

of fibrinogen, eighty-fold greater resistance to the activity of 
plasminogen activator inhibitor-1 (also known as endothelial 
plasminogen activator inhibitor or serpin E1), increased speed 
of thrombolysis, and reduced plasma clearance leading to a 
longer plasma half-life [10-13]. The fibrin specificity of TNK 
not only translates into greater potency for thrombolysis, but 
also helps to preserve the integrity of the systemic coagulation 
cascade, potentially decreasing the risk of hemorrhage following 
administration of the medication [11]. This preservation may 
involve maintaining levels of factor V, fibrinogen, and plasminogen 
[12]. In addition to the longer duration of action and improved 
fibrin specificity, TNK is administered as a single intravenous 
bolus injection and does not require the hour long infusion used in 
administration of tPA therapy [13]. 

In the EXTEND-IA TNK trial, TNK was compared with tPA in 
patients with LVO acute ischemic stroke demonstrating improved 
reperfusion and functional outcomes [5]. Based on this study, most 
recent stroke guidelines support the use of this thrombolytic agent 
in patients who would be candidates for mechanical thrombectomy. 
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At our institution, we have adopted the use of TNK for patients who 
are suspected to have LVO acute ischemic stroke. Our patient had 
an initial presentation with symptoms suggestive of LVO acute 
ischemic stroke and was a candidate for intravenous thrombolysis. 
Following our protocol for treatment of acute ischemic stroke, TNK 
was administered and CTA was obtained to determine if mechanical 
thrombectomy was indicated. While the initial CTA demonstrated 
no intracranial LVO but a large carotid thrombus, a follow up CTA 
was obtained within 2 hours given clinical decline, showing no 
intracranial arterial occlusion and complete resolution of the carotid 
thrombus in a very rapid fashion (Figure 1). This impressive speed 
of recanalization has not been previously reported in carotid arterial 
thrombus. However, reports of intracranial arterial recanalization 
have been documented after TNK administration. One recent case 
report discusses administration of tenecteplase 105 minutes after 
symptom onset in a 90-year-old woman with a right middle cerebral 
artery (MCA) occlusion confirmed by CTA and CT perfusion and an 
NIHSS score of 9. The patient was transferred to the angiosuite for 
thrombectomy 25 minutes after administration of the tenecteplase 
bolus, but the NIHSS had already decreased to 2 within this interval 
and angiography with mechanical thrombectomy was cancelled. 
Transcranial doppler showed right MCA recanalization consistent 
with the observed clinical improvement and MRI/MRA showed 
complete recanalization with minimal hyperintensity on DWI and 
no hypoperfusion [14].

An earlier case report described a 23-year-old woman with an 
abrupt occlusion of the M1 segment of the right MCA confirmed 
by MRA and an NIHSS of 12 at the time of tenecteplase bolus 
administration, 60 minutes after last known well. The patient’s 
NIHSS decreased to 0 at 2 hours after tenecteplase administration. 
MRA at 24 hours showed complete recanalization of the previously 
affected MCA M1 segment, with no signs of ischemia [15]. Our 
patient had clinical decline following TNK administration, and 
it is possible that the carotid thrombus diminished in size or 
fragmented into smaller emboli from the TNK effect, causing 
transient distal embolization and explaining his neurologic 
symptoms. However, his continued improvement and absence of 
arterial occlusions on follow-up CTA suggest that TNK’s effect on 
these emboli continued until complete lysis had occurred, leading 
to neurologic improvement, and preventing the need for mechanical 
thrombectomy. 
Conclusion

To the best of our knowledge this is the first case report of 
carotid recanalization with TNK, with documented rapid resolution 
of the carotid thrombus and associated neurologic improvement, 
preventing the need for other acute therapeutic interventions.
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